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AUTHOR'S   PREFACE 


TO  THE 


THIRD    AMERICAN    EDITION 


Messbs.  Blanchakd  &  Lea,  the  respectable  publishers  of  Philadelphia, 
having  informed  me  of  their  intention  to  bring  out  a  new  edition  of  my 
Elements  of  Materia  Medicaj  for  the  American  market,  I  undertook  the 
correction  of  the  last  London  edition,  the  first  volume  of  which  was  pub- 
lished in  1849. 

The  recent  publication  of  new  editions  of  the  London  and  Dublin 
Pharmacopoeias  rendered  necessary  a  careful  revision  of  the  formulae  of 
the  British  Colleges,  and  entailed  on  me  no  trifling  labour. 

I  have  embodied  all  recent  discoveries  of  importance  which  relate  to 
the  subjects  treated  of  in  this  work. 

I  trust,  therefore,  that  my  professional  brethren  in  America  will  find 
this  edition  superior  to  its  predecessor,  and  more  deserving  of  their 
approbation. 

LoxDov,  March  1851. 
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THE  HISTORY  AND  LITERATURE  OF  THE 

MATERIA  MEDICA. 


1.  WORKS  ON  THE  HISTORY  OF  MEDICINE  GENERALLY. 

Dr.  D.  Lb  Clbsc.    Hittovre  de  la  MSdedne,    Gen.  1696,  4to. ;  £  la  Haye,  1729. 

(Brought  down  to  the  time  of  Gralen.  ^An  Engl,  transl.  by  Drs.  Drake  and 

Baden.     8yo.  Lond.  1699.) 
Dr.  J.  FasiiTD.     Tke  Hittory  of  Phytiek  from  the  tixne  of  Galen  to  the  begimmng  of 

the  Sixteenth  Century.     2  vols.  8vo.  Lond.  3d  ed.  1727. 
Dr.  J.  H.  ScBULZB.    HtMtoria  Medicina  a  rerum  initio  ad  annum  urbis  Bomte  Dzxxr. 

deduda.     Lips.  4to.  1728. 
Dr.  J.  C.  6.  AcKBRMAHH.    Jnititutionee  Htttoria  Medicina.  8vo.  Norimb.  1792. 
Kurt  SpRBiieBL.    Hittovre  de  la  Midecint  depuit  eon  origine  Jutqu^au  dix-neumime 

tAle.     Trad,  de  TAUemand   par  A.  J.   L.  Jourdan.     Paris.   9  vols.    8vo. 

1815—20. 
Dr.  L.  Choulaxt.     Taftln  zur  Getchichte  der  Mei^izin.    Leipzig.  1822.  fol. 
[E.  MoRwiTZ.     Getchichte  der  Medicin^  2  vols,  small  8vo.  Leipzig.  1848 — 9.] 
Wm.  Hamilton.     The  Hittory  of  Medicine,  Surgery^  and  Anatomy^  from  the  Creation 

of  the  World  to  the  Commencement  of  the  Nineteenth  Century,    2  vols,  small  8vo. 

Lond.  1831. 
Dr.  J.  BosTocK.    Hittory  of  Medicine,  in  the  Cyclopad.  of  Pract.  Med,  vol.  i. 
Dr.  C.  Broussais.     Mat  Hittorique  et  Bibliograpinque  de  la  Miderine^  ou  Hittovre 

de  la  M^decine.     Paris.  1334.  fol.     (A  translation  of  Cboulaut's  Tables,  with 

additions  to  some  of  them.) 
[J.  F.  K.  Hbckbr.     Getchichte  der  Heilkunde.    2  vols.  8vo.  Berlin.  1822—1829.] 

II.  WORKS  CONTAINING  A  SPECIAL  HISTORY  OF  PHARMACOLOGY. 

Dr.  Wx.  CuLLBif.     Treatite  of  tke  Materia  Medica.  2  vols.  4to.  1789. 

Dr.   F.   G.   YoiGTEL.       VolUt&ndiget  System  der  Jrzneimiltellehre,   2  vols.  8vo. 

1816^17. 
Croulant,  op.  supra  cit. 
Dr.  C.  H.  £.  BiscBOfF.     Die  Lehre  von  den  chemischen  Heilmitteln  oder  Handbuch 

der  jSrzneimitteltehre,     3  vols.  8vo.  Bonn.  1825—31. 
Dr.  C.  Broussais.     Op.   supra  cit.      (CboulanCs  Table  in   French,  without 

additions.) 

EGYPTIAN  MEDICINE. 

■.c.         Trout  or  Thaut  (also  called  Hermes  or  Mercury),  regarded  as  the  founder  of 

Medicine. 
Medicine  practised  first  by  priests,  afterwards  by  physicians  who  confined  thera- 

selyes  to  the  study  of  one  disease.     (Herod.  Euterpe  lxxxiv.) 
The  sick  exposed  in  public  places  (Strabo), 
Purges,  yomits,  and  clysters,  used  for  three  days  successively  in   every  month. 

(Ibid.  Lxxvii.)     Dietetical  regulations :  the  hog  regarded  as  unclean.     Baths 

and  unguents. 

8 
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B.C. 

Worshipped  a  bulbous  plant  (E^^/m/uvov;  Squma?)^  to  which  they  erected  a  tem- 
ple (Pauw). 
Employed  ailUetf  slime  of  the  Nile,  frictions  with  crocodiles*  fat  in  rheumatism, 
and  mucilage  of  semina  psyllii.     Salt,  nr^  (carbonate  of  soda  ?),  alum,  plas- 
ters, and  unguents;  white  lead  and  verdigris  occasionally  entered  into  the 
latter. 
Fumigations  with  CypM  (K?^),  a  mixture  of  various  drugs.  (Dioscorides,  L  24.) 
1729        Spices,  balm,  and  myrrh,  carried  to  Egypt.  (Gtn.  zxxvii.  25.) 
1689         Embalming  practised.     Palm  wine,  aromatics,  myrrh,  cassia,  and  other  odorous 
substances  (not  frankincense),  as  well  as  v/r^  (carb.  soda?)  and  gum  used  in 
/     this  process. 


•,•  Consult— M.  D«  Pauw,  "Phil.  Disert.  on  the  Egyptians  and  Chinese.'' 
Vol.  i  p.  130.  1795. 

Prospxb  Alpihus,  "De  Media  .£gypt." 


HEBREW  MEDICINE. 


The  infliction  and  cure  of  diseases  on  various  occasions  ascribed  by  the  Sacred 

Historian  to  the  direct  interposition  of  God.  (Exod.  ix.  15.  Numb.  xii.  10.) 
Remedial  agents  consisted  principally  in  strict  hygienic  means.     (Circumcision, 
dietetical  rules,  separation,  ablution,  combustion  of  infected  garments.    See 
Gen,  xvii.  10.  Lev.  xi.  and  xiii.  2  J^tngs  v.) 
1491         Medicine  practi^d  by  the  Priests.  (Lev.  xiv.)    Gold,  silver,  lead,  tin,  iron,  and 

brass  (copper  ?)  mentioned  by  Moses. 
1491        Odoriferous  ointment  and  confection ;  the  most  ancient  recipes  on  record.  {Exod, 

XXX.  23-25,  and  34,  35.) 
1063        Music  employed  as  a  remedy.    {Sam.  xvi.  16.) 

884         Sesquisulphuret  of  antimony  (?)  used  as  a  face  paint     (2  Kmgt  ix.  30.) 
713         Fig  poultice.  (2  Kings  xx.  7.) 

600        Physicians  (not  priests)  referred   to.    (Jerem,  viii.  22.)     N.B.  The  so-called 
Egyptian  physicians  (Gen,  1.  2)  were  probably  hrm^toffrmit  undertakers  or 
embalmers. 
The  following  substances  are  referred  to  in  the  Bible :  the  olive,  saffron,  barley, 
wheat,  the  fig,  the  vine,  myrrh,  bdellium,  galbanum,  cumin,  coriander,  flax, 
A.  D.  garlic,  balm  of  Gilead,  olibanum  (frankincense),  cassia,  cinnamon,  the  almond, 

the  pomegranate,  dill  (in  our  translation  incorrectly  called  anise),  colocynth  ? 
ricinus  ? 
40        Herod  was  let  down  ihto  a  bath  of  oil.  (Josephus,  BeiL  ML  lib.  i.  cap.  33,  §  5.) 
Oil  and  wine  applied  to  wounds.  (Luke  x.  34.) 
Various  superstitious  practices.  (Adam  Clarke,  Comm.^  Note  to  Mark  v.  26.) 


•^*  For  farther  information  respecting  Hebrew  medicine,  consult "  the  Bible;" 
J.  H.  Home's  "Jntrod.  to  the  Crii.  Study  and  Knowl.  of  the  Holy  Script.,'*  vol. 
iii.  8th  ed.  1839;  K.  Sprengel,  *<  Analecta  Historica  ad  Medicinam  Ebrseorum," 
Hal.  1796;  De  Carcassone,  "Essai  Historique  sur  la  MM.  des  H^breux,  anciens 
et  modernes.''  8vo.  Montp.  1815;  [L.  Choulant  s  **  Bibliotheca  Medioo-Historica." 
8vo.  Lips.  1852.] 

ASSYRIANS. 

The  Babylonians  had  no  professors  of  medicine.  They  exposed  their  sick  in 
public  places,  in  order  that  passengers  might  communicate  their  experience  as 
to  the  best  mode  of  cure.  (Herodotus,  Clio  cxcvii.)  Extracted  oil  from  the 
Sesamum.  (Ibid,  cxviii.) 

*«*  Consult — D.  G.  SxoLL, "  Venerands  antiquitatis  Assjrriorum  Chaldaeorum, 
&c.  Philosoph.  Med.  Regum  et  Princip.  Philosophica  et  Med.  Principia."  4 to. 
Lubec.  1609. 
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CHINESE  MEDICINE. 
▲.]». 

229  Of  its  ancient  state  bat  little  is  known.  The  Chinese  pretend  that  its  study  was 
coeval  with  the  foundation  of  their  empire,  and  that  their  medical  code  was 
the  production  of  Hoangti,  b.c.  2000  (Grosier.)  Before  the  Christian  era  there 
was  a  constant  oommnnicatioti  between  China  and  India.  (AtiaL  Jowm.  July, 
1836.) 

Medical  science  commenoed  with  Chang-ka ;  for  all  works  before  that  (said  to 
be  dated  b.c  1105  and  189)  treat  of  medicine  without  giving  prescriptions. 
(TVoRf.  of  Med.  Soe.  of  Cak,  i.  146.)  As  the  Chinese  have  retained  their 
ancient  manners  and  customs,  we  must  judge  of  what  their  medicine  was  by 
what  it  is. 

Pwnrtaacu  (or  Herbal)^  the  most  considerable  Chinese  work  on  Materia  Medica, 
includes  minerals,  vegetables,  and  animals.  (Davies,  ii.  278.) 

Cking  ehe  ckwn  ching  (jtppnvedmarktd  line  of  Medical  Practice),  a  celebrated  work, 
in  40  vols.;  of  which  eight  are  devoted  to  Luy-fang  {Pharmacology).  The 
articles  of  the  Materia  Medica  are  very  numerous.  Ginseng  is  their  panacea. 
Aromatics  and  gums  in  apoplectic  cases.  Opium  as  an  anodyne  and  in  dys- 
entery. Mercury  both  raw  and  oxidized.  Musk,  rhubarb,  tea,  camphor  of  the 
Dryobalanops,  asafostida,  spices,  larvsB  of  the  silk-worm,  bones  of  tigers  and 
elephants,  vegeuible  wax,  horns,  fins,  &c    Moxa.  Croton  Tigliura. 

•»•  Consult— J.  B.  Dk  Haldx,  ♦»  Descript  G^ogr.  et  Hist,  de  la  Chine,"  t.  iii. 
p.  318.  1770;  L'Abbb  Gbosisb,  "  Descript.  G€n.  de  la  Chine,"  t  ii.p.4G6.  1787; 
J.  F»  Davibs,  **The  Chinese,"  vol.  ii.  p.  278;  Gutzlaff,  **  Journ.  of  the  Asiat. 
&x;."  "901,  iv.  p.  154.  [Clioulant,  (^,  cit.  p.  69.] 


c 

C    Z 


c  c 


HINDOO  MEDICINE. 

1.  Jindtnt  Medical  Authoriiiei  and  their  IVorkt. 

Bbahva,  the  Hindoo  Deity;  author  of  the  Vedat^  the  most  ancient  books  of  the 

Hindoos,  and  next  in  antiquity  to  those  of  Moses.  (Sir  W.  Jones,  Disc,  ix.) 
Ayw  Veda,  the  oldest  medical  writing  of  the  Hindoos,  forms  a  part  of  the  4th  or 
Mharva  Veda  (the  least  ancient  Veda).     It  is  distributed  into  eight  subdivi- 
sions.    (See  H.  H.  Wilson,  Calcutta  Orient.  Mag.  Feb.  and  March,  1823 ;  and 
•Royla,  JEway,  p.  57.) 
Dacbsa,  the  Prajapati,  io  whom  Brahma  communicated  the  Ayur  Veda,  instructed 
the  two  AswiHS  or  Son^  of  Scbta  (the  Surgical  attencfanti*  of  the  gods). 
According  to  some,  the  Aswins  instructed  Ihdra,  the  preceptor  of  Duabwajv- 
TARi  (aleo  btyled  Katirajcu  prince  of  Benares) ;  but  others  make  Atrkta,  Bha- 
BADWAJA,  and  Charaka,  prior  to  the  latter. 
6       ^  Charaka  {Sar<u^  Scarac^  Scirak  or  Xarac)  mentioned  by  Serapion,  Avicenna,  and 
Rhazes.     His  work  is  extant,  but  not  translated. 
SuSRCTA,  son  of  ViswAXiTRA,  was  pupil  of  Dhanwantari  and  contemporary  of 
^  ■      I        Rama.    Treats  chiefly  of  Salya  and  Salekya  or  Surgery,  and  divides  medicines 
CO      I       into  locomotive  (animals  botli  viviparous  and  oviparous,  and  produced  in  moist 
-  ^       1      places)  and  non-locomotive  (plants  and  minerals).     Gold,  silver,  arsenic,  mer- 
2  J^^.   \      cury,  diamonds,  earths,  and  pearls  are  enumerated;  ajso  heat  and  cold,  light 
g  S  g    I      and  darkness,  the  increase  and  decrease  of  the   moon's  age,  as   remedial 
^  8  i  (       Dieans.     Lithotomy,  Xhe  extraction  of  the  fcetus,  venesection.     127  weapons 
.  „  «  \      and  instruments.     Actual  cautery.    Alkaline  caustics.    Heated  metallic  plates. 
.5^2    J      Leeches.    Gourds  used  as  cupping  glasses.    Astringent  and  emollient  applica- 
S  i  I  /      tions.    Leaves,  pletlgets,  threads,  and  bandages.     Drastic  and  mild  purgatives, 
^  o-s  I      emetics,  diaphoretics,  baths,  and  aspersions  of  water,  stimulants,  sedatives. 


s  js  3  I       narcotics, and  acrid  poisons  all  employed.     Datura,  nux  vomica,  croton  liglium, 
G  ^"^1       *•*  The  Susrcta;  or  System  of  Med.  taught  by  Dhanwantari,  and  com 


c  £  I        myrobalans,  &c.,  were  adopted  by  the  Arabs. 


^  ^  \  posed  by  his  disciple  Susruta.     Vol.  L  Svo.  Calc.  1835. 

2.  Early  Tranalatums  from  Hindoo  Worki, 
Tamul^hy  Maha  Rishi  Aohastier,  who  is  named  in  the  Ramayana,ihe  oldest 
Hindoo  profane  work,  and  which  is  supposed  to  have  been  revised  by  jhe 
poet  Calidas  in  the  reign  of  Vikramaditya,  whose  era  commences  b.c.  o7.   ^¥ot 
a  classification  of  drugs  io  a  Tamul  work  called  the  Kalpoitanum,  aee  RoyVtk'a 
Et9ay,p.  54.) 
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B.   Cmgalrif.     (Sre  a  Ji>I  in  Ainslie'a  Mai.  Ind.  vol,  ii.  p.  S2S;  niso  Heyne'i 

Tratli  an  Inilia.  pp.  125-171.) 
y.  Tibtian  mnJe  in  ihe  eighth  ceniury.    (See  CaoniB  do  KOrOs,  in  Jeum.  Jnofic 

<Soir.  iv.  1.)     715  subelnncaa  are  menlioned,  moal  or  which  are  indigenoui  in 

India. 

3,  jHli^itg  of  Bmdeo  MMitw, 

Cannot  be  detecmined  hj  Hiniloo  clironolo^  at  authors:  hsnce  must  be  Bicer- 
taiiieil  from  other  sources.    The  great  antiquity  of  Hindoo  mediciae  is  proved  by 

a.  Indian  producti  ors  mtnliimtd  in  Ihi  Biblt,  (Rofte,  p.  138.)  In  enrlj  tiniei, 
romioerco  was  es  la  hi  i  shed  bciireen  India  and  Persia,  Syria,  anil  Babylon;  also 
by  tlie  Persian  anJ  Ambian  Gulfs  with  Egypt,  &c. 

B.  At  a  vtry  early  ptriad,  India  ubu  ptopttd  anil  m  a  liigh  tiali  of  miUzaSion.  (For 
proofs,  see  Boyle,  pp.  150-170.)  As  many  chemical  atu  ((.  g.  disiillaiii™, 
bleaehing,  dyeing,  calico-prinling.  tanning,  soap  and  Klass-mn king,  man ii factum 
of  sugar  anil  indigo)  were  practised  by  jhe  Hindoos,  who  were  acquainted 
with,  and  their  country  containa  all  tlje  chemical  substances  mentioned  by 
Geber,  it  ia  rtot  improbable  llial  ihoy  anil  not  the  Ambs  originated  chemialry. 
The  Grecian  SBgea  travelled  in  (he  East:  hence  llie  coincidences  belween  lbs 
gyslems  and  discoieiies  of  the  Greelis  and  those  recorded  in  Sanscrit  worki. 

y.  Indian produdi  art  menliorud  by  tilt  Grrttt  and  Romam  (t.  f,  by  Hippocrates, 
TlieophrasHii,  Dioscorides,  Pliny,  Oribasius,  A:tiui,  and  PauJns).  They  Wero 
■luDbiless  employed  in  ibe  countries  wbero  they  were  indigenous  befota  they 
were  eiporleU. 

f.  ^rtfiffi^  mvriptiont  ihtno  tfir  aruifpiity  of  Hindoo  mrdinru.  A  medical  edict  hf 
King  Piyndasi,  ditecling  Ihe  establishment  of  depdls  of  medicines,  and  the 
planiing  of  medicinal  roots  and  herbs  iliroughou' .  •     -. 


!B  where  Antioc 
have  been  iuueit,  and  ci 
1.  Tht  Ptriiam 
9.  Hindoo  phj/iic 
■■         n.fro„ 


IS  jjeneli 


md.    Thi 


n  rocks  and  metal  pilli 
d  Htitdao  wotIu  i.D.  531  lo  S79.    (Boyle^s  Eaay.  p.  08.) 
I  in  hig/i  riptilt  at  Iht  tourl  of  Banm  M-RatMd  and  Al- 


•,•  Consnil— H.  H.  WiLBOx, "  Orient.  Mag.''  Cale.  1823;  and  "Trans.  Med. 
and  Pbys.  Soo."  Cale,  vol.  i,;  B,  Hetsi,  *•  Tracts  on  India,"  Lond.  1814;  W. 
Alallli,/' Mai.  Ind."  2d.  vol.  Lond.  Ib36;  F.  R.DiiTZ,  "  Aiinlectn  Med."  Lips. 
1H34  j  J.  F.RoiLE,  "Essay  on  the  Anliq.  of  Hindoo  Med."  1837  ;  GEi»BMiHTa», 
**  Scriplotum  Arabum  de  rebui  iniiicis  loci  el  opuscula  inedlla."  Svo.  Bonn.  1838. 
[Choulant  ap.  eit.  p.  60.] 


GBEftK  MEDICINE. 

I .  Btfott  llic  (WK  of  mpporrala. 

MKLXHFDi,  n  soothsayer  and  physician.    Cured  imji 
BAL  Fr.  trensl.  lib.  i.  cap,  ix.  p.  76} ;  and  madu 


lence  liy  iron  wine  (Apollod. 
ts  by  hellebore  (Pliny,  mi. 


1270 
1263 


auTiian  (IWd.  iiv.  30). 


n  atid  surgeoti.    Waa  cured  of  a 


lor  nil  uieilical  and  siirgicBl  skill.    His 
lO  ruDioua  aurgeons;  the  latter  practised 

The  first  temple  to  .^Kulapius.  tbunded. 

AicLirtiiiBA  descendants  of  .jEsculspius  and  priests  of  bis  temples.     Votive 
tablets  tuipenJed  in  the  temples, 
rEDKTFBan,  author  of  ibe  nS^ui  kWIui,  or  Cnidian  Senlencea. 
<  HoHim  mentions  the  Papaver   toninirerum,  nirirfft  (CaniiBiu  mdicaf  opium  1), 
C.Moly{!).&c. 

AaiSTUDS  discoverei!  Stlphium. 

~  inise,  and  vinegar  of  sqotlia 


5800— SOO    PiTBiooBii  t 


(Pliny,  lil.  30). 


mSTORIOAL  TABLK  OF  THE  MATERIA  MEDIOA. 


2.  Hippocraiti, 


I.e. 


460 — 360?  HiPPOCBiTstf  the  ^Father  of  Mediant:'  Born  at  Cos.  The  18th  hy  his  father 
from  iEsculapius.  Ascribes  diseases  to  alterations  of  the  hamours  (blood, 
pitaita  or  phlegm,  and  yellow  and  black  bile.  An  antipathic.  Employed  diet, 
baths,  exercise,  bloodletting  (venesection,  cupping,  and  scarification),  the  actual 
cautery,  the  knife,  and  a  very  extensive  series  of  medicines.  His  Materia 
Medica  iix;ludes : — 

1st.  Jfineroif — sulphur,  lime,  carbonate  of  soda,  alum,  common  salt,  oxide  and 
carbonate  of  lead,  acetate  (and  sulphate  %)  of  copper,  oxide  of  iron,  and  yellow 
and  red  sulphuret  of  arsenicum. 

2dly.  Vegetablu — acacia,  allium,  ammoniacum,  anethum,  anisum,  cardamomum, 
cassia,  cinnamon,  colocynth,  conium,  ooriandrum,  crocus,  cuminum,  cydonia, 
elaterinm  (?),  euphorbia,  fcsniculum,  galbannm,  gallee,  glycyrrhiza,  gnidium, 
helleborus,  hyoscyamus,  juniper,  lactuca,  laurus,  linum,  inalva,  marrubium, 
mastic,  mentha,  moms,  myrrha,olea,  opium,  opobalsamum,  opoponax,  origanum, 
piper,  pix,  pulegium,  punica,  quercus,  rosa,  rubia,  rumex,  ruta,  sambucus,  saga- 
penum,  scammonia,  scilla,  silphium,  sinapis,  staphisagria,  styrax,  turpentine, 
and  veratrum. 

3dly.  jSnima/t — HatBA^lf  (Mylabris  FQsselini?),  castoreum,  sepia,  ova,  oornua, 
mel,  serum  lactis,  and  cera. 


380 

354 

341  ' 
336 

307—304 

285 

3S4--322 
371—286 

290 
240 
230 
140 
135—63 

158 
138 

160 
100 


54? 


131—200 


*«*  Dr.  J.  H.  DixBBACB.    ^  Die  Arzneimittel  des  Hippokrates.**    Heidelb. 
1824. 

3.  From  Wppocraiei  to  Galen, 

ANCIENT  DOGMATIC  (or  Hippocratean)  SCHOOL  (Theory  in  Mediant) . 
380.  Founded  by  Thessalus  and  Draco  (sons  of  Hippocrates),  in  conjunc- 
tion with  PoLTBius  (their  brother-in-law). — 354.  Dioclxs  Cabtstius  (called 
the  second  Hippocrates),  wrote  on  plants  and  dietetics.  Gave  a  leaden  bullet 
in  ileus. — 34).  Pbaxaooras  of  Cot  (the  last  of  the  Asclepiadeae)  ;  vegetable 
medicines. — 336.  Chbtsip^cs  of  Cniduty  opposed  bleeding  and  purging,  and 
vegetable  medicines. 

Mexandrian  School — 304.  Erasistbatus  (pupil  of  Chrysippus)  opposed  bleed- 
ing; used  simple  medicines. — 307.  Hebophilus  of  Chalcedony  ^  a  demiempiric, 
used  compound  and  specific  medicines. — 285.  Medicine  divided  into  dietetics^ 
pharmacy,  and  turgery. 

NATURAL  HISTORIANS.— 384—322.  Abtstotle;  wrote  on  animals  (also 
on  plants  and  pharmacy). — 37 1 — 286.  Thxophbastus,  the  founder  of  Botany. 

EMPIRIC  SECT  (experitnct  tht  toU  guide)  290,  founded  by  Philinus  of  Cos 
(disciple  of  Herophilus). — 240.  Serapioit  of  Alexandria. — 230.  Hebaclidxs 
of  Tarentum  ("Pnrife  of  Empirict'^)  used  conium,  opium,  and  hyoscyamus,  as 
counter-poisons.  Nicaxdbb  of  Colophon  wrote  on  poisons  and  antidotes;  his 
G«e(«««  and  'AXf^t^^/bMKA  still  extant. — 135  to  63.  Mithbiuatks  ;  his  sup- 
posed antidote  (Mithridatium  Damoeratis)  contained  54  substances.  — 158. 
ZoPTBUS  employed  a  general  antidote  {Ambrosia)  \  classified  medicines  ac- 
cording to  their  effects.  Cbatsvas,  a  botanist. — 138.  Cleophantus  described 
medical  plants. 

Gentian  first  used  by  Gentius,  king  of  Illyria. 

METHODIC  SECT.— 100.  Asclepiadeb,  of  Biihynia,  rejected  all  previous 
opinions,  and  termed  the  Hippocratean  system  "  a  nieditcUion  on  death" — 63. 
Thexisoit,  of  Laodicea,  pupil  of  Asclepiades,  founder  of  the  sect.  Explained 
all  physiological  and  pathological  doctrines  by  the  glrictum  and  laxum  of  the 
organic  pores,  and  regarded  all  medicines  as  astringents  or  relaxants.  Em- 
ployed leeches. 

PEnACius  DxoscoBiDES.  The  most  renowned  of  all  the  old  writers  on  Materia 
Medica.  His  work  is  the  best  (of  the  ancient  ones)  on  the  subject,  and  for 
1600  years  was  regarded  as  the  first  authority.  **  In  him  I  counted  about  90 
minerals,  700  plants,  and  168  animal  substances,  that  is,  958  in  all,  without 
reckoning  the  difiierent  simples  the  same  substance  often  affords."  (Alston, 
Leet.  i.  15.)  Dr,  Sibthorp  visited  Greece  for  the  purpose  of  studying  on  the 
spot  the  Greek  plants  of  Dioscorides.  {Flora  Grttca ;  and  Prodr,  FL  Gr<ec<e, 
by  Sir  J.  E.  Smith.) 

Claudius  Galbx,  a  brilliant  genius,  of  vast  erudition  and  rare  talents.  Explained 
the  operation  of  medicines  by  reference  to  their  elementary  quaVvlies  (Yve^X, 
oold,  dryness,  and  moisture),  of  each  of  which  he  admitted  fouT  degrees.  1!\u% 
docuiae  was  held  in  the  schools  until  the  tioiA  of  Paracelsui. 


HISTORICAL  TABLE  OT  THE  BCATERIA  MEDICA. 

4.  From  Galen  to  the  fatt  of  the  Grtek  School  x 

(Minor  Greek  Authors.) 
A.  n. 

360        Obi  B  All  us. 

550         AsTivs.     Emplqjred  musk  mediciDally. 
660        Alsxaitdcb  Tballiasus.    First  mentions  rhubarb.  Notices  hennodactyL    Used 

mild  laxatives. 
600      J  Paulcs  .^sihsta.      First  notices  the  purgative   properties  of  rhubarb.    Dis- 
700      (      tingnishes  between  Rha  and  Rheon.     Describes  the  effects  of  hermodactyl. 
1034.         S1XS05  SiTB.     Notices  camphor. 

1300\      JoBsr  AcTUABivt.     Mentions  capsicom  (si4**^}* 
N1CBOLA8  Mtbbfsvs. 


ROMANS  or  ITALIANS. 


In  the  early  periods  of  Roman  history,  medicine  was  practised  by  slaTCS  and 
freedmen. 
23         Mbitbcbatss.     Employed  escharotics.     Invented  Diachylon  plaster. 
13 — 55       A.  CoBirsLius  CsLsvs.    De  Medirina.    A  methodist?    An  elegant  writer.    Lays 
down  hygienic  rules.     Distinguishes  (bods' accord in<^  to  the  d^ree  of  their  on- 
tritive  power  and  digestibility.     His  remarks  on  these  subjects,  as  well  as  on 
the  use  of  remedial  agents  generally,  display  great  judgmenL     Speaks  of  the 
use  of  nourishing  clysters,  gestation,  baths,  frictions,  &c.     Employed  in  diopqr 
frictions  with  oil. 
41  ScBiBovius  Labous.    An  empiric.    His  work  {Compoeitionet  Medicm)  is  the  first 

pharmacopceia  known. 
23 — 79  Caivs  Flint  the  Elder.  A  natural  historian.  In  his  work  (flisroria  NatwraKt) 
he  has  cnllectefl  all  that  was  known  in  his  time,  of  the  arts,  sciences,  natoral 
history,  &c.  He  displays  prodigious  learning  and  a  vast  fund  of  erudition.  In 
Botany  and  Materia  Atcdica  he  hrj»  copied  almost  verbatim  the  remarks  of 
Theophrastus  and  Dioscorides. 
230  Cjblius  Aubslianus.  A  methodist.  The  only  one  of  this  sect  whose  works 
have  descended  to  us. 


PERSUN  MEDICINE. 

B.C. 

1491  Must  be  very  ancient,  but  its  history  scarcely  known.  Products  of  Persia  (ex-gal- 
banum.assafstida,  sfigapanum,  &c.)  mentioned  in  the  Bibleorby  Hippocrates: 
it  is  to  be  presumetl  iliai  the  Persians  knew  the  medical  qualities  of  their  indi- 
genous drugs,  previous  to  selling  them. 

400  Ctbsias  of  Cnidus,  physician  for  seventeen  years  to  Artaxerxes  Mnemoo. 

A.D  272      Dschondisabour  (Jondisabur  or  Nisabur)  foimded.     Greek  physicians  sent  l^  the 
Emperor  Aurelian. 
ALXA3CSOB,  the  second  caliph  of  the  bouse  of  Abbas,  a  great  eneourager  of  the 
sciences  and  medicine. 


ARABIANS. 

AB. 

767  Bagflnd  Ixiilt.     The  sciences  munificently  patronixetl  by  the  caliphs.     A  college 

formed.     Hospitals  and  ilispensaries  establishetL 
Schools  of  Damascus  and  Cordova. 

The  doctrines  of  Hippocrates  and  Galen  Miight.  Mild  laxatives  (as  cassia, 
tamarinds,  manna,  rhubarb,  and  senna)  subfrtituteit  for  drastics.  Chemical 
metlicines  mentioneil.  Varioii?  pliarmaceuticnl  preparations  (syrups,  juleps, 
conserves,  loochs,  robs  And  (iisiilted  waters  and  oils)  oootrived.  Dispensatories 
pul»lishcH). 
622  AiBO!f  or  AHBOir  (The  Pam^kd*). 

Died  S72     Ebs-Sabel  (Sabor)  Krabathm,  the  first  dispensatory, 
Ihet)  SSO    J.  Almumside.     Wrote  oq  the  proportion  ajid  doses  of  medidoea. 


HI8T0BI0AL  TABLE  OF  THE  MATERIA  MEDIGA. 

▲.9. 
Born  703    Gbbbb,  "The  Patriaroh  of  Cbemistjy."    Mineral  adds,  alkalies,  and  immy 
alkaline  and  metallic  salts,  are  noticed  by  him.     (See  Hindoo  MtdUim.) 

865  \  ^®"  Hbsub.    De  tw^HeUmt  d  de  ekctuariU.  ^ 

900^ 

742  >  JoHir  Skbanov,  jun.    D§  timplieUmi  mft&tnis. 
1066  i 

Abv  Gubvith  or  Abhbit  Gitkfith.    De  nmpHc.  tnedicam.  virhU, 
8d2  to  932   Rhabbs.    Di  timplicibus  mediciniM.    One  of  the  most  celebrated  Arabians.    Em- 
ployed mercurial  ointment. 
d7S  to  1036  Ebbsiba  or  Aticbnna,  **  The  Prince  of  Physicians."  (Canon  medirma,)    For 
five  centuries  his  work  was  regarded  as  an  infallible  gnide.     Mentions  croton 
tiglium,  camphor,  nux  vomica,  mace,  nutmegs,  &c. 
980    Halt  Abbas.  {AhnaUk^  or  tht  Royal  book.) 
1179?    Aybbsdab  at  Seville  in  Andalusia. 
Died  1198^ 

or  1199  >  Atbbbobs,  a  native  of  Cordova. 
1206) 
12thorl3ihi 

century  >  Albucabis  or  Alsahabatiub.     Mentions  the  preparation  of  rose-water. 
1085  ) 
Died  1248    Abb  Bitak  or  Ibb-Bbitar.     His  works  have  not  been  printed,  but  they  are  con- 
stantly quoted  by  Persian  authors  on  Materia  Medica.     (Royle,  Euay,  p.  28.) 
He  has  a  most  extensive  influence  in  the  East.  • 


*«*  G)nsult — P.  J.  Axobsux,  "  Essai  Historique  et  Litter,  sur  la  M6dec.  dea 
Arabes."  Montp.  1805. 8vo.  J.  J.  Rbiskx,  "^  Opusc  Med.  ex  Monum.  Arabum 
et  Ebrserorum."    Halte,  1776.  8vo. 


Obibbtal  (Arabian,  Persian,  and  Hindoo)  Wobks  ob  Phabmacoloot,  which 
have  been  translated. 
1055        Abu  Mabsub  MovAriK.    Liber  ftmdam.  PharmacoL  Lat.  trans,  by  R.  Seligmann. 
Vindob.  ll30— 33. 
-^harmacopma  Perticd,  ex  idiomate  Pertko  in  Latiitum  converta.     Paris,  1681. 
1628         Noubaddbbb  Mohammed  Abdullah  Shtrazt.     Ulfdz  Udwiyeh^oi  the  Mat.  Med, 
in  the  Arab.  Pert,  and  Hindevy  lang.     Eng.  transl.  by  F.  Gladwin.    Calc.  1793. 
1069         Mkbb  Mohummud  Moomin.      Toohft  al  Moomineen. 

1769         Mukhzun  al  Vdurick,  or  Storehoute  of  Medicines.    Hoogly.  1824.  2  vols,  small  fol. 
TaUef  Shereef  OT  Indian  MaUria  Medico.    Calc.    Eng.  trans,  by  G.  Playfair,  1833. 
8vo. 


•»•  Consult — W.  Abislib.  "  Mat.  Ind."  1826.     A  copious  list  of  Oriental  works 
in  vol.  ii.  p.  401  ef  teq. 


EARLY  CHRISTIAN  WRITERS  ON  MEDICINE. 

(Dark  Ages.) 

Medicine  practised  by  monks.     Magic  and  astrology  employed  in  medicine.     The 

period  of  superstition  and  alchemy.     The  grossest  impositions  practised. 
The  Neapolitan  tchoolt  of  Monte  Cassino  and  'Salerno  founded  by  Benedictine 

monks. 
CoBSTA^TiBB  the  African.    Wrote  on  diet,  and  simple  and  eye  medicines. 
1100         John  of  Milaf,  Author  ot  Medicina  SaUmitana, 

1 1 10        Nicholas,  surnamed  Pbxpositus.    Dispentatorium  ad  aromatarios ;  the  first  Eu- 
ropean pharmacop<£ia. 
1150         Matthew  Platbrius.     1169  ^Eoimus  o?  Corbkil. 

1180         HiLOBGARD,  Abbess  of  Bingen.     Born  1098.     Wrote  on  medicines.     Mentions 
Christiana  (supposed  to  be  Helkborus  nit^er.) 

1259  GiLBBBT,  an  Englishman.     Prepared  acetate  of  ammonia  and  oil  of  tartar  per 

deHquium.    Extinguished  mercury  by  saliva. 
1193 — 1282  Albbbtus  Magbub.     An  alchemist.     Mentions  zinc. 

1260  JoH!i  or  St.  Amab d.    Commented  on  the  work  of  Nicholas. 
1214 — 1284  Rooxa  Bacojt,    The  most  pbUoaophic&l  of  the  alchemists. 


BI9TORICAI.  TABLE  OF  TBK  MATEKIA  MEDICA. 


1940 — 1313  Abhold  ot  Villi  Nan.     Wrote  a  commentary  on  Ibe  Meilldna  Saleroilana 

Prepared  ihe  oils  of  lurpeniJne  and  roaeniHrjr. 
1335—1315  RiiHOHD  LuLLT.     Fcerwred  iJie  oil  orroMmary,  Bcnale  of  lead,  HmmoniDclilo 
ride  ofmetcury,  nilrio  oxide  of  mercury,  and  ipiril  of  wine. 
IS9S         SiHos  Di  CoKDD.     1317.  MiTTBEW  Stltiticdi.     1330.     (denlli)  Pmi  Di 
1320  Aroso.     1338.  Fmincii  or  Pikdmovt.     1343.  DosDti,  father  aud  Kin. 

1343         Jobs  Plitebidb.     jHlidolariiim  Niiolai  run  apoiitiant. 
St.  AuoDiB.     Red  oxide  of  mercury. 
Born  1394    Biiil  Valimtiki.      Prepnrpd   cliemical   medicines.      Fntroliicfd  anlimoniali 
(tumr  iriumpKalu  anlintoHn),     Wm  acquainted  with  iJie  douUlo  chloride  of 
iron  and  ammonia,  and  the  Bicetiiies  of  lead. 
1418         VlLtlCCI  DI  Tauhti. 
14nl         Ofw  taniialit  (Hr6t  tnrnnical  figiiret). 

149a         CoLUHBDl  discovers  Araeriia.     Tolmceo  and  lU  ate  for  Bmokiog  first  kiMiwn. 
l^\^^  Mercury  employed  Pitsrnatiy  in  lyphilii. 

1 508  GuaiBCam  inlrodiiced  iiilo  Europe  by  ilie  Spaniard!. 
U93 — 1541  PiaiCKLaca.  A  vain,  ijrnorBni,  arrogant,  drunken  i|uBcli,  fanalic,  and  imposlor. 
He  burnt  publicly  ihs  works  of  Galen  and  AvicHnna,  declaring  that  III*  sboe- 
Hlringi  po««e«»efl  more  knowledge  ihan  those  two  celfbraied  physicians,  and 
auened  ibat  he  posHssed  the  elixir  of  lile  I  He  was  a  cabaliti,  anrologer. 
and  believer  in  Ibe  doctrine  nf  aignaiureB.  He  couferred  several  iraportant 
benefiuon  meilicine  ;  heoveriumed  Galeniim,  introduced  chemical  medicine* 
(employing  mercury  in  syphilis),  and  aubitituied  linoiures,  esseucea,  and  ei- 
traeis,  for  various  disgusting  preparations. 
1S30         Sarnparilia  Sral  appeared  in  Europe. 

Early  belaiiiili  in  whose  works  several  medicinal  plants  are  distinctly  referred 

to,  in  some  coses  for  theflrtt  time.     I&30,  BaunrsLSics  ;  CardamiiK  pratemt  .- 

1532  Scmphularia  noihia.     1532.  TajLOcsi  Fojtirlove  (CampatH,!a  lyhatrii);  Bclla- 

1542  Hotmn  (Sofonurn  AdtIriu  nigTHin),  Dulcamara.      il>4'2.  FccEaics  ;  Stramonium  ; 

1579  Winter's  bark  bro.iBht  to  Europe. 

1633  Serpenlary  root  t»iiced  by  Thomi*  Johhsoh. 

IB7S  Sulphate  of  mognesia  obtained  from  Epsom  waters  by  Dr.  Gaavr, 

1740  Spigelia  as  an  anilielminlic  made  known, 

1748  Senega  introduced  hy  D>.  Tsrsint. 

I7S8  Kino  drscribed  by  Dr.  PoTherbill. 

1763  Bark  of  aatix  alLa  used  by  Rev.  Mr.  Srosa. 

I7BS  Angoilura  bark  imported  into  England. 


THEBRITISH  ISLES. 
1 .  Jan'm'  Bn/iiA  Mfdirine. 

(To  the  end  of  ihe  5ih  century  i.n.) 

MEDICINE  OF  THE  ANCIENT  BRITONS.  Medicina  and  surgery  praelised 
liy  the  Druids,  who  employeil  charms  and  certain  meilicinal  ngenis  (for  wbicb 
Ihey  enieriaiiied  a  aupeisliiious  Teneration),  and  practised  Ihe  simpler  opera- 
tions of  pharmacy. 

Their  chief  medicines  were  ibe  misleloe  of  ibe  oak,  sclago,  vervain,  and  samo- 
lua.    To  the  serpent's  egg  (anguinun)  ibey  escribed  ■upemBlural  power*. 

3.  Utdueiml  Britiih  Mtdidnt. 
(From  the  end  of  the  Stb  lo  Ibe  end  of  Ihe  I5th  century  i.p.) 

ANGLaSAXON  MEDICINE.  Medicine  and  surgery  practised  by  women,  and 
aubseiuenily  by  ecclesiasiirs  and  leeches  (mtdiei,  diirurgi).  They  employed 
a  varieiy  of  supcrstiiiona  pracijoes,  and  ascribed  the  virtues  of  drugs  to 
Imaginary  (planetary,  soMunar,  &c.)  infiuencea.     Their   principal  medicinea 

Their  chief  (MS.)  works  on  medioioes  which  were  in  use  at  this  period  waie 
the  folkiwing: — 

1.  L.  ArpDLalt,  de  Btrbarvm  nirtuliimi  Hiitoria.     (It  pretends  lo  ooniain 

ihe  doetrinei  which  Chimn  Ihe  Centaur  taught  to  Achilles). 
S.  Dt  BHomca,    (This  work  has  been  ascribed  by  some  lo  I>.  Appuleius, 

by  olbera  to  Anlonius  Musa.) 
3,  Jtaiidiia  onmaHtaa.     (Ascribed  to  Sextus  Fhiloaophoa.) 
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(From  the  eod  of  the  11th  to  the  end  of  the  15th  century.) 

ANGLaNORKAN  AND  EARLY  ENGLISH  MEDICINE.    During  this  period 
medidDe,  and  especially  the  Materia  itfcc&a^began  to  be  studied  as  a  science. 
At  first  the  chief  teachers  and  practitioners  were  ecclesiastical ;  but  gradually 
the  practice  of  medicine  became  transferred  to  laymen,  and  the  distinction  be- 
tween physicians,  surgeons,  and  apothecaries  was  established.    Alchyray  was 
sedoloasly  pursued  at  this  time. 
Subsequently  to  the  Crusades  (a.d.  1096 — 1248)  spices,  gums,  and  other  oriental 
substances  were  introduced  into  medicinal  use,  and  thus  the  grocers  who  sup- 
plied these  became  apothecaries.    The  early  grocerapothecaries  to  the  crown 
were  foreigners.    In  a.d.  1231,  there  existed  a  fraternity  of  pepperert;  in  a.d 
1345  the  grocen  were  incorporated;  and  in  a.d.  1456  they  fined  one  John 
Ayshfelde  six  shillings  and  ei{(ht  pence  ^  for  makynge  of  untrewe  powder  of 
gynger,  cynamop,  and  saunders." 
1210        GiLBBRTUB  Ahglicus  (by  some  called  GUbertui  Legleui)^  author  of  Compendium 
Medicinet.    (Prepared  a  solution  of  acetate  of  ammonia  and  oil  of  tartar  per 
deHquhim,) 
1314        RooBK  Bacof.  (The  most  philosophical  of  the  alchymists.  Described  the  method 
ISfKi  of  making  tinctures  and  elixirs,  and  laid  down  rules  for  diet  and  medicines.) 

1330  JoBN  or  Gaddbsdbit,  author  of  the  Ro$a  JinglkcL,  (Discovered  the  method  of 
bleaching  wax,  of  making  $accharum  penuHumj  of  producing  fresh  from  salt 
water  by  repeated  percolation  through  sand,  and  by  distillation,  &c.  &c.  His 
work  abounds  in  recipes  for  every  complaint;  and  affords  the  best  history  of 
what  medicines  were  in  use  in  his  time;  but  it  is  characterized  by  the  ignorance 
and  superstition  of  the  age,  and  by  the  grossest  quackery.) 

3.  Modern  BrilWi  Medicine. 

(From  the  end  of  the  15th  century  a.d.  to  the  ptesent  time.) 

Ebalish  Mbdicihb.    Establishment  of  the  scientific  study  of  medicine.    Statutes 
passed  for  the  regulation  of  the  practice  of  medicine.     Charters  granted  for. 
the  incorporation  of  the  various  orders  of  the  profession.    Employment  of 
chemical  medicines. 

Statutes,  Charters,  &c. 

1511  The  examination  and  admission  of  physicians  and  surgeons  by  the  bishop  of 
the  diocese,  aided  by  members  of  the  faculty,  3  Hen.  8,  c.  11. 

1518         Incorporation  of  the  Royal  College  of  Physicians  of  London  by  charter. 

1522  Charter  confirmed  by  statute.  Examination  and  admission  to  the  exercise  of 
physic  in  England  vested  in  the  College,  14  and  15  Hen.  8,  c.  5. 

1540         Physicians  to  examine  drugs,  32  Hen.  8,  c  40. 

Surgeons  incorporated  with  the  barbers,  32  Hen.  8,  c.  42. 
1542—3     Ministration  of  medicines  for  external  diseases  allowed  to  every  one,  34  and  35 
Hen.  8,  c.  8. 

1553  Wardens  of  the  grocers  to  go  with  the  physicians  to  examine  **poticary  wares, 
drugs,  and  compositions,"  1  Mar.  sess.  2,  c.  9. 

1606         Apothecaries  incorporated  with  the  grocers. 

1605  The  apothecaries  separately  incorporated  by  the  name  of  the  "  Master,  Wardens, 
and  Society  of  the  Art  and  Mystery  of  Pharmacopolites  of  the  City  of  London." 
Charter,  13  Jac.  1. 

1745  The  union  of  barbers  and  surgeons  dissolved,  and  the  surgeons  separately  incor- 
porated, 18  Geo.  2,  c.  15. 

1800        Charter  of  incorporation  of  the  Royal  College  of  Surgeons,  40  Geo.  3,  22d 
March,  1800. 
Charter  altering  titles  of  Master,  &c.  to  President,  3  Geo.  4,  13th  Feb.  1822. 
Charter  creating  class  of  Fellows,  7  Vic.  14 tb  Sept.  1843. 

1815  Apothecaries' act.  No  person  (except  those  previously  in  practice)  to  practise 
as  an  apothecary  in  England  or  Wales  without  examination,  56  Geo.  3,  c.  194. 

1843         Incorporation  of  the  Pharmaceutical  Society  of  Great  Britain. 


GENERAL  PHARMACY. 

lOpercUumt  and  Imtrumentt.) 

1723         JoHw  QuiHCT,  M.  D.    Prseledionet  Phnrmacfutica,  or  a  Course  of  Lectures  in  Phar- 
macy, Chymical  and  Galenical,  explaining  the  whole  doctrine  of  thai  Art,    l^d\Ve^ 
hr  J>r,  P.  Sbm  w.    Load.  1 723,    4to. 
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kid  flpnii  or  tkt  Sierets  of  Modem  Chemiitry  and 
.'5$.    bro.     (Published  anonymously.) 
rm  Ekmniit  of  Pkarmaey^  and  of  the  Chemical  Hutory 
liQ6.    8 TO. 
§/ Prattieal  Pharmaqf.     Dubl.  1831.     12mo. 

RuwooD.    Practical  Pharmacy.     Lond.  1849. 

7^       ..    •    V  f-.v»f.Jr.,  Philad.  1849.] 

^.iva  »  *  rVftTT  and  Practice  of  Pbarinacy  is  contained  in  the 
^  .^-^wt;.  .»«»^  Liiris,  DuscAW,  and  A.  T.  Thomson  :  also  in 
^         ^— .  .kA-s  M^  Pharmacy  of  OBrtsn  Belli  ho  ham,  M.  D. 

^^      n.i-^K-"^'^  -"v!  ^^  subject  will  also  be  found  in  Aikins*  Dic' 
""^  2  vols.     Lond.  1807.    4io.;  and  iu  Gbat's 

Sva 

:ieal  proceueM. 

^•-*j  .ah  t*'  vrrkt  OH  Medical  Botany. 
.^        «  «^s«n^5  //'kerbtt  called  an  Herball^  dratoen  out  of  an  auncyent 

^    ..w-i-      -   --»"  Sc^U  of  the  propertiet  of  herhcM.     Lond.  1550.     12mo. 
^^^      _   Mv  jfi'TtfX    Lond.  1651.  fol. — 2ndo  parte.     Collen.  1562. — 
:*».     V?.    fol. 

^   ^  «.      "^J"  T'traen  of  HeaUh,  conteyning  the  tertuet  and  properties  of  all 

^~"^^,  .1^  .uni«L    'Lond.  1579.     4io,— Lond.  1C33.     4to. 

,^.  \      :^  }A'':*jULor  GenerallHistorieof  Plantet.     Lond.  1597.    fol.— - 

,    ■■"•niiw  Johnson.     Lond.  1G33.    fol.   (woo<lcut8.) 
.*!  •*.•*.      r^Ktrwn  botanicum,  the  Theater  of  PlaiUt,  or  an  Htrball  of  a 
.  ^.      ->  I-...  ■.-*4''.    fo^-     (wooticuis.) 

w  •-*'«-     ^  Eaglith  Phyntian  enlarged.     Lond.   1653.     8vo. — 
""..    ,      ......     LjikI.  1809?  18-JG? 

[^  .*.».     .-    :flwpnii!WM«  Herbal.     I«ond.  1C73.     8vo. 


8vo. 
iitna  Medica  botanira.     Lond.  1723.     4tn. 
-*...!•,  ^-*.     Pharmaco-hotanolugia.     Lond.  1723 — 172.S.     4to. 
"^ ^      ^jmijfia  unicersalis  Hibernica,  or  a  general  Irish  Herbal.     Corke, 

. .•    s. wc*.*" •!.«••    -^  curious  Herbai  containing  500  mis  of  the  most  useful 

..  "     •.».  *    m  mm  used  in  the  practice  of  phyrirk  :  to  trhirh  is  addtd  a  short  de- 

'  ".  ««•        It  ^yints  and  their  cmnmon  uses  in  physick.   Lond.  1737.     fol.    (cop- 

\  C^dir.  Xnlieina  BrUannica,  or  a  treatise  on  such  physical  plants  as  are 
'^',  .^  ,  n  immiin  the  fields  or  gardens  in  Great  Jirituiu.  I»nd.  1747.  Svo. 
r  V.    ^IL\     The  Vsefid  Family  Herbal.     Loml.  1755.  8vo. 

""^g^^n^^Kf.  Botatticum  Mctlicinale,  an  Herbal  of  Medicinal  Plants  on  the 
'i!  k*    •   -"ijiwitaiM* /irt.     Lond.     fol.     (c'clourtMl  coitper-plates.) 
«v    *'  M*ai»o.     Account  of  the  Foxglove.     Svo.  Birm. 
I     «    N*;  %i»fca*.     Observ,  on  Bed  Peruv.  Bark. 

,■%  M\iau-K.     The  new  Family  Herbal^  or  domestic  Physician.     Birming- 
..'     vi.     Jivw     (copper-plate*.) 

*  X  '»VouuviLt»i  M- 1).     Medical  Botany.    LoncL  >-ol.  i.  1790;  vol.  ii.  1792; 

*  .  -.M;  vol.  iv.  1794.  4to.— 2d  ed.  IS  10.— 3d  ed.  in   5  >-ols.  by  Hooker 
X  ..«i''    Lnd.  1832.     (copper-plales.) 

>        V'.t*H^^<    Essay  on  Rhus  Toxicodend.     Svo. 
;^^.K»l.     hq.  into  the  Med.  Ejjic.  of  Yelloxc  Bark. 
r^,..  H.U.  Xfdica.     Lond.  small  ^vo. 

iti  X  >niaK».  M.D.    •d  botanical  Materia  Medira :  consistiniz  of  the  generic 
n.rii  I'Vtrnctcrs  of  the  plants  used  in  medicine  and  diet^  icith  synonynus  and 
,":,,\k*  •*?  Mudictd authors.     4  vols.     Li^iul.  IS12.     ^\o. 
•  \k*  h\ ^  k'u\  ]     Medical  Botany  [  Liniiean  system ) .    4  vols.     Lon«l.  1 S 1 7 — 1819. 
.  .  i.  Svo.  u\i|>per-plates.) 
K    >A.».ii,     2vols.     Lond.  1S27— 1S30.     Svo. 
h    i  Mr  i'aaisTisoN.     Treat,  on  Poisons.  Svo.    2d.  e<l.  1S35.     3d,  1^45  ? 
X  >YhrHK!CsuN,  M*^-i  nnil  Jamka  MuRSA  Chubcbill.     Medical  Botany.     4 
,»..»!     IamuI.    1831.    royal  Svo. — 2d  ed.  by  Gilbert  Burnett     Lond.  Ib34— 
•  xiJv.    C-*00  coloured  engravings.) 
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183S         Dr.  J.  SrxPEVirsinr.    Med.  Zoology  and  JUkurahgy.    8to.  1833. 

1838  JoHir  LiiTDLST,  Ph.  D.     Flora  Mediea  ;  a  botawieal  account  of  ail  the  more  inmorlant 

plants  med  in  medicine  in  different  parte  of  the  world,    Lond.  1838.    Svo. 

Diepentatoriei. 
(Containing  the  natural  and  medicinal  history  of  the  various  .substances.) 

1718  JoHV  QuiHCT,  M.  D.  Pharmacopma  officinaHe  et  extemporanea,  or  a  complete EngKth 
Ditpeneatory.     Lond.  1718.     8vo.— 12ih  ed.  1742.— 14th  ed.  1769. 

1747  RoBCKT  James,  M.  D.  Pharmacopeia  Universalis,  or  a  New  Universal  EtigKsh  Di^ 
pensatory,     Lond.  1747.     8vo.— 2d  ed.  1752. 

1753  [William  Lewis,  M  .D.]  The  New  Ditpeneatory .  Lond.  1753.  8vo.  (Author  s 
name  omitted.)  3d  ed.  Load.  1770.  (After  the  author's  death  several 
editions  were  published  in  London:  5th  ed.  1785:  6th  ed.  1799) In  Edin- 
burgh improved  editions,  forming  the  Edinlntrgh  New  Dispensatory^  were  pub^ 
lished  successively  by  Dr.  Webster  (1786),  Dr.  Duncan  (1788),  Dr.  Rotberam 
(1794;  6ih  ed.  1801),  and  Dr.  Duncan,  jun.  (1800;  3d  1806.) 

1800  Akiibew  DuircAH,  jun.,  M.  D.  The  Edinburgh  New  Dispensatory.  Edinb.  1800. 
8vo.— 11th  ed.  1826.— Sttpp/«n«i/.     Edinb.  1829.  8vo. 

1811  AxTHonT  ToiiD  Tfloxsoir,  M.  D.  JTu  landon  Dispensatory.  Lond.  1811.  8vo. 
—9th  ed.  1837.— lOth  ed.  1844. 

1813        JoBsr  Thoxsoit,  M.  D.     The  Edinburgh  New  Dispensatory.    Edinb.  1813.    8vo. 

Ibl5         S.  Roots  et.     General  Dispensatory.  12mo.  Brist. 

1S24         Thomas  Cox,  M.  D.     New  London  Dispensatory.     Lond.  1824.     8vo. 

1S42  RoBEKT  Cbrtstirox,  M.  D.  A  Dispensatory^  or  a  Commentary  on  the  Pharmaco- 
paias  of  Great  Britain.  Edinb.  1842.  8vo.— 2d  edit  Edinb.  1848.  [Araeri- 
can  edition  by  R.  £.  Griffith,  Phiia.  1848.] 

National  Pharmacoposias.    . 

161S — 1836     Pharmacopctia  Londinensis.    The   first  edition  of  this  work  appeared  in   1618. 

Subsequently  numerous  reprints  and   editions  have  been   published ;  viz.  in 

1021, 1627,  1632,1639,  1660, 1651,  1677,  1678,  1682, 1699,  1720, 1721,  1722, 

1724,1731,  1736,1745,  1746,1747,  1748,  1757,  1762,1763,  1771,  1786,  1787, 

1788,  1809,  1815,1824,  1836,and  1851. 

*«*  Numerous  translations  and  criticisms  of  these  various  editions  have  from 
time  to  time  been  pnbliithed.     The  following  require  to  be  specially  noticed : — 
1691         Dr.  G.  Bate.     Pharmacopona  Bateana,  by  Fuller.     12mo. 
1  So9         R  Powell,  M.  D.    The  Pharmacopceia  of  the  Royal  College  of  Physicians  of  Lon- 

^on,  1809.     Translated  ufUh  notes.     Lond.  1809.  8 vo. 
1 S 10        J.  Bostock,  M.  D.    Remarks  on  the  Nomenclature  of  the  New  London  Pharmacopeia. 

Liverpool.  1810.     8vo. 
181 1         R.  Phillips.   Jin  Erperimental  Examination  of  the  last  edition  of  the  Pharmacoposia 

Londinensis,  and  of  Dr.  PoweWs  translation,     Lond.  1811.     8vo. 
Ibis         Grat's  Supplement  to  the  Pharmacoposias.     3d  ed.  1824. — 4th  ed.  by  Theophilus 

Redwood.     Lond.  1S48.     8vo.     (pp.  1070.) 
1 824         R.  Ph  I  LLi  PS.     A  Translation  of  the  Pharmacopatia  of  the  Royal  College  of  Physicians 

of  London.   1824.     With  notes  and  illustrations.    Lond.     1824.     8vo.     Lond. 

1836.  8vo.— 3ded.  1838. — Ith  e<l.  1841.— 5ih.  1848.— 6th.  1861. 
1826  J.  RE!i3riB.  New  Supplem.  to  the  Pharmaroponas.  8vo.  4lh.  ed.  1837. 
1830         F.  Barker,  M.  D.,  and  W.  F.  Montoomert,  A.  M.,  M.  D.    Observations,  Chemical 

and  Practical,  on  the  DubHn  Pharmacopona,  with  a  IVanslation  annexed.     8vo. 

Dubl.  1830. 
1 837         G.  F.  Colli  rr,  M.  D.    A  Translation  of  the  New  Pharmacopoeia  of  the  Royal  College 

of  Physicians  in  London.    With  notes  and  criticisms.     Lond.  1 837.   royal  8vo. — 

3d  ed.   1844. 

1839  G.  F.  Collier,  M.  D.     Companion  to  the  London  Pharmacopoeia.     Lond.  1839. 

Royal  8vo. 

1721 — 1841  Pharmacopoeia  Edinburgensis,     (The  first  edition  of  this  work  appeared  in  1699, 

and  suljsequenl  ones  in  1721,  1722,  1727,  1735,  1744,  1756, 1774,  1783,  1784, 

1788,  1792,  1803,  1804,  1806,  1813,  1817,  1839,  and  1841.) 

1846         R.  Phillips.    Observations  on  the  Edinburgh  Pharmacopoeia  (from  the  Medical  Gch 

zette,  Pharmaceutical  Journal,  find  Medico-Chirurgical  Review).    Lond.  1846.  8va 

1807 — 1850  Phartnaropceia  Dublinensis.  (A  specimen  Pliarmacopceia  was  circulated  among 
the  members  of  the  Dublin  College  of  Physicians  in  1794,  and  another  in 
1805.  The  first  published  Pharmacopceia  appeared  in  1807.  A  new  edition 
was  publii^hed  in  1820,  and  the  last  edition,  revised  and  considerably  altered, 
was  published  in  1850.) 


\ 


ZXXVl  HISTORICAL  TABLS  OF  THE  MATERIA  MEDICA. 

A.D. 

1851  A  Trantlaivm  of  the  New  London  P/iarmacopcna  ;  indudtng  aUo  the  New  DtMim  and 

Edinburgh  PharmacopmoM  ;  forming  a  complete  Materia  BSedka,  Bj  J.  B.  Nevins, 
M.D^  London.     Lond.  1851.     Demy  8vo.  (pp.  780). 

1852  Congpedns  of  the  London  Pharmacopcnae^  by  A.  T.  TuoxtON,  M.  D.,  and  £.  L. 

Birket^  M.  D. 

Materia  Medica  and  Thert^^euHa. 

1562        WiLLTAx  BuLLBTKE.     The  Booke  of  Simpkt.    The  first  part  of  his  Bmkoarke  of 

defence  againtte  all  tirknett,    Lond.  1562.  fol.  (wood-cuts.) 
1659 — 1655  RoBsaT  Lotsll.   nA/A$rrto»X9ytA,cr  a  compleat  HerbaU.   Oxford.  1659.    12nKX — 

1665.  8¥o. — nc»(aN(i«T«X0>i«,  tivepanzooiogico-fnmerttlogiat  or  a  annpkat  Satory 

of  Jnimab  and  Planie.    Oxford.  1661.     8vo. 
1674        Taos.  Willis,  M.  D.    PharmacetUiea  Rationaiis^  the  Diahriba  de  MedieammUormm 

operatiombnt  in  hwnano  corpore,     Oxon.  1674. — Ed.  3tia.  Oxon.  1679.     8to. 
1683         WALTxa  HAaaiSt  M.  D.     Pharmacolo^  Anti-Enqfirica,  or  a  Rational  Ditcourwe  of 

Remedies  both  Chymiad  and  GalenieaL     Lond.  1683.     8vo. 
1687        Sia  John  Flotsr,  Knt    ^m^fSMtaS^rmMe^  or  the  Toneh-etone  of  MedieineM^  diMtavenmg 

the  vtrtMCt  of  vegetabki,  minerals^  and  oninMib,  bg  their  taetet  and  tmelU,     Load. 

1687.    8Ta  2  vols. 
1690.        Jo.  Jacob  BsaLV,  Merchant  in  Drugs.  The  TreaawnfofDm^wdodeedy  or  afuO.  amd 

trm  deamption  ofaUwoeUof  Drugs  and  Chymucal  PreporationM  aoid  by  Dntfg^MU. 

Lond.  1690.     12nK>.  Lond.— 2d  ed.  Lond.  1724.     12nio. 
1693         Saxubl  Da  lb.    Pharmacohgia.  aeu  manrndrndio  ad  Materiam  Medieam,    Load. 

1693.     12ma— £d«  3tia.  1737.    4to. 
1724        Jamxs  Doi7ola&    Index  Materim  MedieXt  or  a  CoiakgmeofSimpk  MedicineM.  Lond. 

1724.     4ta 
1730         R  BaADLXT.    J  Course  of  Ltctures  upon  the  Materia  MedicOy  Jtneient  and  Modem. 

8vo. 
1751         J.  HiLL,M.  D.    J  History  of  the  Materia  MUiea.    4ia     Lond.  1751. 
1761         Wx.  Lbwis,  &L  a    An  Experimwntat  History  of  thie  M^eria  Medita.    Lond.  1761. 

4to.— 4ih.  ed.  in  2  voisw  8to.  by  Dr.  Aikin  in  1791. 
1770         AaaaBW  DmiCAir,  M.D.     Elements  of  Tkermpeuties,    Edinb.  1770.     8vo. 
1770         CaAaLBS  ALSTO!r,  M.D.     Leetuns  on'ttu  Materia  JMfea.    2  toIs.  1770.     4to. 
1770        Dr.  D.  Mojfao.    TreaL  on  Miuerai  Waiers,     8vo.    2  toIs. 
1775        J.  RcTTT.  M.  D.     Materia  Midiem.  Atifma  et  A«nL     Rocterod.  1775.    4to. 
1780        Dr.  Joaa  Baaura,     Eleuwnta  MedieimeL     Refarded  all  inedicioes  as  stimulants, 

and  as  diderin^  from  each  other  in  little  more  than  the  degree  in  which  they 

exert  their  stimulant  power.  { Brumonion  tkeery  ) 
17SI         F.  U<iXB.M.D.     Methodus  M^erisp  Mediftt,    ITSl.     r:^mo. 
17^5        JoBsr  AiKiv,  M.  D.    ^  Manual  of  Materia  Medka.    Taimoath.  1785.     8to. 
17SS        DosTALS  Moaaa.  .M.  D.    A  Tiremtm  oa  Modkml  ami  Pkuumiaetieal  Chemistry  and 

the  Materia  JMfea.     Lond.  17$;3L     3  rots.     Stql 
17S9         WiLUAX  Ctllxx.  M.  D.   ji  TretUiea  of  the  M^ena  Medtea.  2  vols.  Edinb.  1789. 

[Amer.  ed.  by  Benj.  S.  Birton,  M.D^ 
1792         J.MaaaB.     Estay  on  the  M^.  Med.     Stix 

1794         Ricaa.  PaAasosv. M. D.  Theaaurw MedatfamaimuML  Lcnl.  IT^.  STo.~4thed.  1810. 
IT^M — 1795  Dr.  Taos.  Bsaaoxs  and  Ja$.  Watt.     Cousid.  m  the  Cae  of  Fatti:kma  Jirs.  3  pts. 
1797         Ricaa.  PxAasasr.  .M  D.    A  PraetiemI  S^mopais  ef  tkt  Materia  Jhmentarm  and  Ma- 
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Contedaria  Eledricthmediea,    Din.    Upsal.  1764.    4ta  pp.  8. 

J.  J.  Haabtm AV.  Idea  Pharmacopaim  reformatm.    Din.  Upsal.  1754.    4io.  pp.  42. 

1755  C.  LiHHJius.  Fw^^  MeHietuiM.    Din.    Upsal.  1755.    4to.  pp.  16,  c.  Tab. 

1756         8pet^  Camatkngium.     Din.     Scarae.  1756.     4ta  pp.  28. 

1757  6.  HAaMEHS.  De  Suiphare  minerah  eftugue  Um  medieo.    Din.    Londin.  Gotbor. 

1757.     4 to.  pp.  27. 

1758  C.  LivKsrs.  Spigelia  JiUkdnda.    Dm.    Upsala.  1758.    4io.  pp.  16,  e.  Tab. 
De  Cortice  peruviana.     Din. 

Pars  i.  Upsal.    4to.  pp.  38. 

ii.  Giyphiswald.    4to.  pp.  45  (Aactor  Pet  Petersen). 

Medicamenia  graveolentia.    Dite.    Upsal.  1758.     4to.  pp.  24. 


1759        jhntronaea.    Din.    Upsalise.  1759.    4ta  pp.  14. 

1761         hiebriantia.     Din.     Upsal.  1761.     4to.  pp.  26. 

1762        De  Mebe  vegicatorio.    Din.    Upsal.  1762.     4to.  pp.  15. 

1763        Ligmim  Qfumim.     Din.    Upsal.  1763.    4to.  pp.  13,  c  Tab. 

1764         OpoUiUammm  dedarainm.     Din.    Upsal.  1764.     4id.  pp.  19. 

[Fa.  J.  ▼>  Acsir].  Swemka  Medicinal  oek  jSpoihekare  Wajdema^kc     Orebio.  1764. 
8vo.  (Anon.) 

1765.  C.  Liifirxus.  De  Hhmdine.     Dist.    Upsal.  1765.    4ta  pp.  15. 

1766.         Clavit  Medidnm  duplex.     Holmia*,  1766.     8to. 

£d.  ii.  Edid.  E.  G.  Baldinger.     Langosalissx,  1767.     8va 

Purgantia  indigena.    Din.    Upsal.  1766.     4tD.  pp.  17. 

1767         De  Menthx  Ueu.     Din.     Upsal.  1767.     4tapp.  11. 

1769  A.  Jab.  Ritxius.  Kort  Begrep  a/  Gnmdema  M  Phannatien.    Siklm.  1769,  1778. 

8vo.  pp.  65. 

Transf.  Latin.  J.  A.  Murray.    Gottinga,  1771.     8vo. 
Trans£  German.     Lemgo.  1777.     8yo. 

1771  C  Livji mvs.  De  Dukamara.     Dise.    Upsal.  1771.    4ta  pp.  14. 

1772         Obtervatiana  in  Materiam  Mediaun.    Din.   Upsal.  1772.    4io.  pp.  8. 

1774         Ue  Maro.    Dies.    Upsal.  1774.     4ta  pp.  18. 

De  }u)la  Ipecocuanka.    Diss.    Upsal.  1774.     4ta  pp.  12. 

1775        Opium.     Din.    UpsaL  1775.    4io.  pp.  17. 

Medicamenia  purgantia.    Dist.     Upsal.  1775.     4lo.  pp.  S4. 

ResponJens  J.  Roiheram  (Anglos). 

J.V.Wmmixn.   DeLidopahutrL    Din.    UpsaL  1775.     4to.  pp.  18. 
T.  BcaGstAsr.    De  Magnetia  alba.    Die*.     UpsaL  1775.     4ta  pp.  28. 
C.  W.  i>cBKKut.  Jnmarkmngar  am  Benzae  ioiteL    W.  Acad.     HandL  1775.     8va. 
E.  T.  BioaHLUND.    Medicinal  Waxterg  eamtande,  &c.     Din.     Lund.  1775.     4io 
pp.  26. 
1775         Pkannacopcsia  Seer€ia.    Holmisp.  1775.     8Ta 

Ed.  ii.  1779.     8to. 

Ed.  iii.  17S4.     8to. 

Ed.  ir.  1790.     8to. 

Ed.  ▼.  1817.    4ta  and  8Ta     1826.    8to. 

Ed.  vl  1S45.     8to.    1846.     12mo. 

TransC  SweiL  Er.  RydlMck.     Linkoping.  1780.     8to. 

1770  C.  Li2r?rjiU8.     Hifperitum.     Din.     Upsal.  1776.     4io.  pp.  14. 
Pharmacopaia  Pauperum.     Holmiae.  1776.     8Ta  pp.  22. 

T.  BiaaMAV,  BiUer.  Sektr,  Span  ock  Pynnmnter  waitert  rattm  kuU  ock  tilhednimg. 
Upsala.  1776.    8va  pp.  78,  witb  plate. 
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1778        P.J.BiMivf.    Maima  Mtdka  t  Bigtu  vegdabUt.    Tom.i.u.   Stklin.  1778.    8vo. 
pp.908. 

Ed.  ii.  1782. 
C.  W.  ScHiBLB.   8aU  aU  HOnda  Marcwrim  dukit  et  Alg^roibs  pulver.   W.  Ac.  H. 

1778.    8vo. 
C.  WoLLiir.  jhttmadvtnkmts  circa  Pharmacopceiam  Svecciam.   Diu.    Lund.  1778. 
4u>.ppw24. 
1780        J.  SiDKBV.  De  Nuee  Vomica.    Diu,    Upsal.  1780.     4to.  pp.  15. 

1782  C.  WoLUsr.   JDt  Tartaro  JtniimoniaK,     Diu,    Lunds.  1782.     4to.  pp.  15. 

1783  A.  J  An.  Ketxivb,  Prolegomena  in  Pharmacobg.Regn.vegetab,  Lipsiae.  1783.   8yo. 

pp.  78. 
1785        C.V.TuvvmnM,  DeJloi.    Diu.    Upsal.  1785.    4to.  pp.  14. 

1788        DcMynMlica.    Diu.    Upsal.  1788.    4to.  pp.  10. 

Dt  CaryophyUii  Jromaiicu.    Diu.    Upsal.  1788.    4 to.  pp.  8. 

1789  St.  Hbbiii.    Br%iket  ock  Nyttan  of  Jmica  montana.    Stklm.  1789.     8 to.  pp.  15. 
Pharmacopaia  MilHarit,  NttvoHtj  d  Eorum  Utm  accommodata  9111  tmpensiM  pubHcii 

curautur.    Stklm.  1789,  1805.     8vo.  pp.  28. 
1793         C.  P.  Tbvhbbbg.    DeBenzoi.     Diu.     Upsal.  1793.     4 to.  pp.  7. 

De  Cortice  Jngusturtf.    Diu.     Upsal.  1793.     4to.  pp.  7. 

1796         St.  Hbdin.    Pharmaropi.    Stklm.  1796.     8to. 

C.  P.  TauHBBBe.   Oburvaiionu  in  PkarmacopcBiam  Suecciam.   Diu.    Upsal.  1796. 
4to.  pp.  27.— 1802.     4  to.  pp.  12. 
1797 De  OUo  Cojupuli.     Diet.     Upsal.  1797.     4to.  pp.  18. 

DeUtu  Meny ant fttdis  trifoliate.    DiUm  Upsal.  1797.   4 to.  pp.  6. 

1799  A.  H.  Babfoth.   De  Gummi  Ammoniaeo.    Diu.     Lund.  1799.    4to.  pp.  16. 

1800  C.  P.  Thuhbbbo.  Ranedia  Expectorantia  Stemutatoria.    Diu.    Upsal.  1800.    4to. 

pp.  10  and  8. 

1800  H.  ScHUTZBBBEAHTB.    Camphcrtent  Natur  Wdrkan  och  Nytta.    Stklm.  1800.    4to. 

pp.  28. 

1801  De  EnJda  LakemedUns  NyUa  och  Bruk.    Stklm.  1801.     8to.  pp.  110. 

1802  CM.Blom.  UnderratteUer till UrtkiljandeafGode och PdtitligeMedicamenter.  Stklm. 

1802.     8to.  pp.  144. 

1803  Jac.  Bbbkxlius.    Om  Jrti/kiella  MtnerahoaUen.    Stklm.  1803.     8 to.  pp.  52. 

1804  C.  P.  'Cbuhbbbo.    JU/ormanda  Pharmacopcsia  Stftciese.    Diu.    Upsal.  1804.    4to. 

pp.  164. 

Rtmedia  Epitpattica.    Diu.    Upsal.  1804.     4to.  pp.  8. 

1806         P.  ArzcLiuB.   De  Viribut  atque  Urn  Digitalis  pvrptareaB.    Diu.    Upsal.  1806.    4to. 
pp.  17. 
J.  H.  EnaxLBABT.    De  llribus  et  Utu  OpH    Diu.    Lund.  1806—1812.     4to. 

pp.  44. 
G.  WAHLKXBERe.    Dc  Scdibui  Maleriarum  Immediaiarum  in  Planiit.    Diu.  i. — iy. 
Upsal.  1806.  1807.     4to.  pp.  74. 
1810         A.  J.Rbtzius.   Obtervationu  circa  Praeparationem  Extractor.  Officin.    Diu.    Liind. 
J  810.     4fo.  pp.  24. 
C.  P.  Thunbkiio.     De  Cinchona.     Diu.  i.     Upsala.  1811.     4 to.  pp.  10. 
Diu.  ii.     Upsala.  1816.     4to.  pp.  12.     Auct  C.  P.  Forsberg. 

1812  J.  H.  WmcKLsn.     De  Viribut  et  Usu  Motchi.    Diu.     Lund.  1812.     4 to.  pp.  13. 
P.  J.BnnonuJt.  DeCamphorsein  Medvina  Uiu.  Diu.   LundsB.  1812.   4to.  pp.  16. 
Jac.  BiBZELit'S.    Forbattringan  i  Beredningssdtiel  of  Otskilliga  Prssparata  chemica 

for  nya.     Edid.  af.  Ph.  So.     L.  S.  H.  torn.  i.  1812. 

1813  C.  P.  Thuhbebo.    De  Styrace.    Dist.    Upsal.  1813.     4 to.  pp.  14,  c.  Tab. 

Ad.  Afzeuus.     Rtmedia  Gtuneentia.     Diu.   i. — x.     Upsal.   1813 — 1817.     4to. 
pp.  76. 
1815         C.  P.  TauHBEmo.     De  Ricino.     Diu.     Upsal.    1815.     4to.  pp.  12. 

L  H.  Eboelbabt.    De  Viribue  et  Utu  Remediorum  MartiaJium.     Diu.    Lundas 
1815.  4to. 
1817         Ol.  Libdbobv.    D^  Viribus  et  Utu  Mropm  BeUadonna.    Diu.    Upsal.    1817. 

4to.  pp.  13. 
1819         E.  McncK  af  Rosxhssbjold.    De  RemedHs  Jdtiringentibtu.  Diu.  Lund.  1819. 

4to.  pp.  12. 
1822         C.J.  Habthak.     De  Krameria.    Diu.    Upsal.    1822.     4io.  pp.  19. 

J  AC.  Bebzelius.     Mineral  Watten  3  Carltbad  TSpHtz  och  K^igtwart.   W.  A.  H. 
1822.     8to.  pp.  139— 195. 
C.  P.  Thuhbero.     De  Digit ali  purpurea.     Diu.     Upsal.     4 to.  pp.  16. 
1824         I.  BiLLBEBO  and  J.O.  LidstrCmeb.     De  Ipecacuanha.   Diu.   Upsal.    1824.  8 vo. 
pp.  38. 
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1825.        C.  6.  MosAVosft.    Betkrifmmg  af  Sattd  hoamppa  Carbbaderwatten  HUrtdet  vid 
InrdUnmyen  i  SioMolm,    L.  S.  H.  ▼.  X.   1825.     8va  pp.  420—448,  with  2 
tables. 
C  W.  H.  RovAVssB.    Sytiem  i  Pharmacobgimi. 

Bel.  i.  ftfd.  1.    Stklra.    1825.    8vo.  pp.  192. 
Del.  I  afd.  2.    Stklm.   1828.    8vo.  pp  545. 
F.  SiesKrrBDT.    De  OaHpea  CuMparia,    Di$t.    Up8al.*1825.     8¥o.  pp.  16. 
C.  6.  LoDiir.     De  Acido  Hydroeyanico.    Di$i.     Upsal.  1825.     4to.  pp.  11. 

1826  P.  F.  Wahlbbkg.  Jtnmamng  till  de  Svenaka  PkarmaceuL  Waxtenuu  J^emk&mumde, 

DiMt,  I  u.    UpsalsB.    1826,  1827.     8va  pp.  44. 
C.  SdDimBBKG.    De  Jrifuto  Uvtt  UnL    Dm,    Upsal.    1826.    4 to.  pp.  12. 
C  P.  U.  NoBDSTBDT.    De  Bardana.    Diu,    Upsal.    1826.    4to.  pp.  13. 

1827  P.  A.  EDeBBH.    Piper  Nigmm,    Dii$,    Upsal.    1827.    4ta  pp.12. 
A.  H.  HuMBLB.    De  Laetucario,    Di$i.    Upsal.    1827.    4io.  pp.  8. 

M,  6.  LiHDBaHOLM.  De  Geo  Urbano,  Diu.  Upsal.  1827.  4ta  pp.  8. 
P.  J.  Ltbsbbck.  De  Pipere  Cubehm,  Din.  Upsal.  1827.  4ta  pp.  1 1. 
C.  W.  H.  RosTAiTDBK.     CcorUhoder^  Emb$er,  Marienbader^  Sgtr^  Pyrmunter  och 

SpamwaUem  NyUa  oeh  Book.    Stklm.    1827,  1837.     8Ta  pp.  72. 
A.  AvomBB.    De  Acido  PyroHgnoto,    Din.     Land.    1827.     8va  pp.  36. 

1828  C.  U.  SoiTDBsr.    Pharmaeo-Kritik,     Din,    Upsal.    18«8.     8¥o.  pp.  30. 

C.  P.  TausBBBe.     De  Gttmmi  Ammomiaco,     Dim.     Upsal.    1828.     4to.  pp.  8. 

1829  Labi  LiRDGaBH.    KinataUernas  Therapeuliika  Amwamdmttg.  Diss.  Upsal.   1829. 

4  to.  pp.  9. 
J.  Sbttbkbbbs.    PhannaceMtiMka  Antedemngar.    L  Linkoping.    1829.  8vo.  pp. 

124,  with  table. 
J.  A.  Lbbobius.     De  Nuce  Vowriea  H  Strychfum,    Din,    Lood.  Goth.    1829. 

4  to.  pp.  32. 

1830  C.  6.  MosAKDBm.     Ofvenigt  af  Pkarmadena  framtleg  tmder  det  pkpi^tma  uret, 

1829.     L.  S.  Ars.  R  1830.     8m 

1831  G.  WAHLBVBBaa.   PrUfmng  af  SoenMka  Pharmaeop,  Oorgamitkapiteparater.  Din. 

Upsal.  1831.   4to.  pp.  12. 

1832  Veierinaire  Pkarmacopoe.     Stklm.  1832.     Sto.  pp.  51. 

J.  H.  Foasa.BLL.     Om  Medicinal  Waxlen  OdHng,  &c.    Stklm.    1832.     Sto.  pp. 
28. 

1833  J.F.  Sacklbv.   Soerige$  Apoikekare  Hisloria,    Nykoping.  1833.     8Ta  pp.  480. 

1834  M.  Hubs  J.  C.  Wbbtholv.     Om  mitfHgkiien  att  enligt  VegetatnUenuu  maiurHga 

anahgier  a  priori  betUunma  derat  egeniuqper  och  verkmingar.    Din.  i.  u.    Upsal. 

1834.     8To.pp.  31. 
Pkarmacf^lHEia  m  Unan  Afasocowm  wnBtarig,    HolmiflB.  1834.     8va  pp.  32. 
J.  £.  Flodbbmo  and  Bus  Hbdrbv.    De  Camtphora.    Dia$,    UpsnL  1834.  4to. 

pp.  16. 
P.  I  EcKMAir.     De  Papavere  Sommfero.    Diss.    P.  i.  Upsal.  1 834.     8Ta  pp.  16. 

1835  F.  G.  RvoBiTLVirB.     Hamdbok  f9r  Pharmaremter.  Uddewallte.  1835.    8Ta  pp.  24. 

1836  J.  H.  FoBSMJiLi..     Om  Pkarmari  Werkrt  i  Soerige,    Stklm.  1836.~LaEid.  1837. 

8vo.  pp.  24. 

LSrobok  i  Pkamuuieu, 

Organ,  Pharm,     Narrkoping.  1836.     Sra  pp.  394. 
Organ.  Pharm.     Lund.  1838.     8Ta  pp.  229. 
N.  J.  Bbblih.     Circa  Prt^arata  chemnea  Pharwi,  Sne.  Obttrvai.    Din.    Upsal. 
1836.     4 to.  pp  28. 
1838        6.  EaiKssov.    LSkemedlem  Igenkdmumde  och  Prlffnimg,    Wexio.    1838.     8Ta 
pp.  3S4. 

1840  Om  Apaihek$wdnndet.    Stklm.  1S40.     Sto.  pp.  25. 

1S41         P.  O.  AuiSTaox.     Apoihekarekanttem  Ekmtenter.    Stklm.  1841.     8 va  pp.  276. 
C.  W.  Kdxie.     Geker$  sdn/e/et  PerkMmgem  anvamdnimg  i  Medieim.    Din.    Lnnd. 
1841.     8ro.  pp.  20. 

1841  D.  S.  HdsBBae.     PlanUe  Oficinalet,  torn,  t     Indigemee  Stec  Fate.  1.  xxv.   Spec. 

HolmiflB.  1811.     FoL 

1 842  J.  H.  FoBsa XLL     Berepiformbma  i  Haf^mmdi  Emckiridkm  Mtedic  i  Pharwme,  hZn- 

teende  gran$kade^  i.  ii  iii.     Lund.  1842.     Sva  and  12ma 
A.  AvDBBB.    Apotkda  vdttndH  i  Soerige,    Wisbjr.  1S42.     8to. 

1843  J.  H.  FoBsaxi.L     Medico  Pharmareml.  Kaleidoekop.  I  iL    Land.  1843.    Sra 

N.  P.  HAMBBae.     Medicin»kPharmactutiMk Drogme SeamBmg.  Afd. L Stklm.  1843 ; 
ii.  1844 ;  ui.  1845;  it.  1847;  t.  1848. 

1844  C.  6.  Ntblxts.    Apoihek$  wdwndet  i  Seerige.    i.  ii    Upsal.  1844.    Sva  pp.  45. 

iii.  iv.  Junkdpiog.  1845.     8vo.  pp.  54. 
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1M5        C.  6.  Ntblxds  and  C.  S.  WisDT.     Ldming  J9r  Pharmacatier,   I    Lund.  1845, 
8Ta  pp.  76 

1846  N.  J.  Bsmuw.    In  Pkarmac.  Shic,  CommmOarmg  medico  pradie,    Lund.    1846. 

12roo.  pp.  172. 

C.  G.  Ntbubus.    Pharmaceutuk  Tecknohgi,    Stklm.  1846.    8vo.  pp.  488,  with 
table. 

1847  N.  J.  BtBLTw .    Om  JUikOHga  VttULndtka  Farmaeeutitka  IntiU^imur,  &c  L.  S. 

N.     H.  1847.     8vo.  pp.  80. 

1848  Fiiniag  HU  MUitair  Pharmaeopl    Stklm.  1848.    12rao.  pp.  22. 

J.  H.  FomtmmhL,    Om  Nya  Farmakopoen,    JdnkGping.  1848.     12ma  pp.  35. 

1849  N.  J.  Bbbliv.    I^Ktuka  Farmakopeen  d/venaU  ock  hommenUrad,    Del.  i.    Lund. 
1849.     8vo.  pp.  751.— -Lund.  ii.  1861.     8vo. 


1850 


A.  M.  TauHBBBG,  P.  O.  KiHLBTBDT.  >  Om  TorM/ver  Tran,    Dm,  i. — \y, 
C.  R.  Skiibi.1,  J.  AnGBTBOx.  >      Upsal.  1850.     8vapp.66. 


DENMARK. 

1640        Smov  Pavli.    QiuadnpartUtmi  botan.  de  sknpl  facuU.    Rostodiii.    4to.    Argent. 

1667,  1668.  1674.  , 

1658.        C.  Th.  Babtholihus.    Dispentat.  Hafn.    Hafn.     4to. 
1772—1840  Pharmacop.  Dan.     Hafn.  1772,  1786,  1805,  1840. 

1788        Fa.  L.  Bavg.    Pharmacop.  in  u$um  Notocom.  Fridtric    Havn.  12ino. 

1799  C.  E.  Mavgob.    Pharmacop.  Paup.     Hafn.    4to. 

1800  C  E.  Mahgob.    Jirmenapolhek,     Hafn. 

1804        NicoLAi  TTCHSBir.     Thnntuh  og  praJctith  Awmming  til  JpoUukerhmMUn.     Udg. 
▼ed  J.  F.  Bergsoe.     Khbn.  1  and  2  D.     bwo. 
180(^—1810  O.  H.  MmsTBB.    Pharmaeohgii.    Ebhn.    2  D.     8vo. 

1810 — 1812  J.  C.  W.  Wbhdt.    Anmiming  til  at  samk^  tdrre  og  contervere  medicintht  Planter  og 
Plantedek.    Ebhn.     8vo. 
1811         J.  C.  W.  WswDT.    Amfiianing  til  lUcepteerkwuten.    Ebbn.     8vo. 
1813         Pharmacop,  mitit.     Ebhn.     12mo. 
1828        Pharmacop.  in  praxi  publ,  a  med.  Dan,  iequenda,     Hafn. 
1834— 1835  M.  D/oBUF.     Baandbog  i  Pharmacologien,    Ebhn.     8vo.    2D.     2  Udg.    1837, 
1838. 
1838        CablOtto.     Haandbog  i  Toxicologien,    Ebhn.     8vo. 


*«*  Many  articles  on  Pharmacology  will  be  found  in  the  following  Danish 
medical  journals : — 

1.  **Bibiiothek  for  Lspger."     1809—1839.     Ebhn.  30  vols.  8vo. 

2.  "Hygwia."     Udvigel  ved  Otto.     1826,  1827. 

3.  **  Medicinsh-chirurgische  Tidskrift" 

4.  **  Ugeskrift  for  Lceger."     1839. 


For  further  information  respecting  Danish  and  Norwegian  works  on  Phar- 
macology oonault  AL  Wibthkb,  '*  Bibliotbeca  Danorum  Medica.  Hafniss."    1 832. 


NORWAY. 


The  Danish  and  Norwegian  literature  was  common  to  both  countries  until 
their  political  separation  in  1814,  when  Norway  was  united  with  Sweden.  The 
language  used  in  Norway  in  writing,  and^  by  all  educated  persons,  in  speaking, 
is  identical  with  the  Danish.  Hence,  then,  every  medical  work  published  in 
Denmark  till  1814  may  be  considered  as  also  belonging  to  Norwegian  literature. 
Since  that  year,  no  work  on  Pharmacology  has  been  published  in  Norway.  The 
king  has,  however,  appointed  a  committee  to  prepare  a  new  pharmaoopceia  for 
that  country.  The  Pharmaoopaia  Danica  has  hitherto  been  used  there.  Several 
articles  on  Pharmacology  have  appeared  in  the  Norwegian  periodical,  £yr,  ti 
meduintk  Tidtkrifi,  11  vols.  Commenced  in  1826,  and  continued  by  Dr.  Hoist 
till  1837. 


HISTORICAL  TABLR  OF  THB  MATEHIA  MEDIPA- 


RU8SIAN  EMPIRE. 

.  TaUufndof  Iht  1  Olh  raHun/, 


tinllis 


till  a  epocU  ll 
3Fil  on  emeri 
^[>loyed  as  a 
I  popular  UM 


I 


g.  Fnm  about  tht  end  ef  Ihi  XOth  emtiiry  to  Iht  tad  of  Ihi  Iflh  enlury,  x.n. 

Subsequenlly  lo  tlie  inrroduciion  of  CbcisiiBiiiiy  inio  Ru«5.ia  (»»4S,  i,  u  )  meilicine 
was  praoliaeii  by  regular  profcasors,  most  of  whom  wpro  foreiBners  (EnKlisli, 
Cuicb,  and  German). 

JoHS  Skib  or  SKiBt,  B  Pole,  tb«  Brsl  pbysirjan  menlioneil  by  name. 

Herbn!  (in  RuJ».)  wiib  HKiirea. 

Commcncemenl  of  commeicial  intsFcouiae  willi  England  during  ihe  reign  or 
Ivan  Vnaalllierilcb.  Subaefguenlly  lo  Ibis  period,  EnglJah  medical  men  visilHl 
Knaiia;  rame  being  sent,  at  the  request  ur  ihe  Czar,  by  die  Engtiih  tovEreign. 

Eslnbliilimcnl  of  the  Imperial  Court  Dijpensar/,  in  iho  Kreml  dijiriot,  in  Mo». 
cow;  and  appoinlmenl  or  Jmu  Fhinchim,  an  Englisbinan,  lo  tbe  ofHce  or 
Apolhecary  lo  it. 

A  manuscript  mrdicint  book  iranslaled  from  llie  Polish  inio  Ruts.  (Tlie  Pnli=h 
original  beara  date  1423,  A.v^  and  stales  that  it  waa  a  trantlmion  from  Roman 
aiilhatitiea.) 

Efiabli*bmeniof  the  Jpt&anki  Prik&t  or  Apothecaries'  Board  {Jpothektrb^erdt]. 
To  this  Board  was  oommitied  the  supervision  of  ibe  awtl  dispencary,  Iba 
appointment  of  military  gurgeona,  Ibe  ostablisbment  of  new  military  dispenaa- 
riei,  Ibe  payment  of  Ihe  ealnries  of  ibe  medical  otnoera.  and  the  aelllemeni  of 
disputes  (In  1707.  ihia  received  tho  name  of  Apothecaries' Chancery  Mpo(A«- 
t^rmufri].  and,  in  1735,  Ibal  of  Medical  Chancery  [mtdiciititdiai  Kanziti].) 

Mililary  diapensaries  insliliileJ. 

PtoliibiliOD  of  privata  trade  in  rhubarb,  and  eanbliibment  of  the  Crown  moim- 
poly.      (In  1763  Ibe  monopoly  ccaaeil.] 

Physic  gardens  eslabliaheil  at  Moecow. 

■       y.  From  l\t  anmnrwtiHt\ 
During  til  is  epoch,  medici 

RUS>ID. 

be  Great  (who  reigned  aCone  from  16116  to  1735)  gready  encciiraged 

IS  well  as  tbe  arts  and  sciences  generally.    He  eatabltsheil  public  m 

IS  (hospiiala,  acboolB.  libtnrief,  muacuma,  ic.)  ;  bownical  gnrdei 

— Ha  promoled  the  tranalarion  of  foreign   medial  booLa  inio  Ibe  Rusmd 

gni'ge;  and  encouraged  the  ceiBblisbmenI  of  chemical  mfmufaclories. 

1701—171;)  Apiwimmeni  of  eight  private  dispensarica  in  Moscow  in  addition  lo  di 

Royal  ones. 

1731         The  eslabliehmeot  of  private  dispensaries,  in  St.  Teli^rsburg  and  odier  ; 

Foundation  of  the  Imperial  Medical  College  bj  Catherine  II, 
Pharmacopaia  raifmns.  Svo- 

nany  years  an  apolhecary  at  Si.  Pelcrsburg.     j 
pimr  -    ■ 

:rop. 
K). — Rec  opus  ptano   i 
Li  pa.  1 S30. 
P/iormarDpinii  rot'muit  RoMica.     Petrop,  1778,  4to. 

Da.  B.  BiCHtaiCBT.     Fharmaroprria  Boitita  ac  PharmiUBpiaa  nulrnuu  tl  rtarolii 

iJOuira.     Pcirop,  fcvo.     (A  German  translation,  by  K.  F.  ScbrCder,  pnbliahed 

nt  Copenhagen,  I78S.) 

>178a  NasTOB  MiiiKowiTscu  Ambodix.     Matiria  Mtdica  (in  Russ.)  4  vols,  with  13* 

plates.     Si.  Pelerabunt. 

Jobiuhh    PaiDiBiCDi  Gxakl.     Duttrtalio  inniig.  litftnt  guadam  midicanitnia 

Jiouonun  itomatica.     Jenu?,  4to. 
SiKTKa*,  an  H|ioth«cary,  wenl  to  Siberia  nnilet  ibe  euapioea  of  Cniherine  II .  u-itb 

the  view  of  promMine  and  improving  Ihe  cnllivation  of  Siberian  rhtibiirb. 
[G.  Elussi.]     RmriKh-Kaiiert   Feld  Phamalfohgif.  lie.     Sirmlal,  fevo. 
V.  H    Gni^niL,     PliarmactvliKlit  JJ^onut  iwn   Silbiliiitlrrri'-/il.     lliiin,  l^iU'^t. — 
2le  Aua.  Ibua. 


mSIOBICAL  TABIX  OV  THE  MATIRIA  MSDIGA.  xIt 

A.B. 

1806         F.  Giinx.    Likrbueh  der  Phanhant,    RiRa,  1806— 181 1,  8m 

1806         J.  Roooifts.     Phamtacopasia  navalii  Rouiea.     Petrop.  8vo. 

1806         D.  H.  Grivdil.     Grundriu  der  Pkarmaeie.    Riga. 

1808         D.  H.  Gbihdil.     Tatchenimeh /Or  pruftnde  Jerzte  und  Jpotheker.    Riga,  8vo. 

1808         Pharmaropaia  in  untm  No9ocomii  paup.     Petrop.  8 vo. 

1808  Sift  Jamm  Wtlix,  Bart  Pharmacopogia  ca$trensis  Ruthenica.  Auctore  Jaonbo 
Wylie,  Eqoite  Baron.  Jussu  Augiisti  Imperatoris.  Petropoli,  1808,  1812, 
1818;  ed.  4ta,  1840,  large  8vo.  (Contains  tables  showing  the  composition  of 
the  Russian  mineral  waters.) 

1814         Th.  ScHArFBR.     Ji  manual  of  the  art  of  pretrribing  (in  Russ.).     Moscow. 

1816  C.  F.  U.  VoLLBBRG.    Pkarnwca  quadam  indigena  pharmact^iHriay  RotsicsB  addenda. 

Dorpat,  1816,  8vo. 

1817  S.  Kabchihikt.     The  Ruitian  medical  Herbarium  (m 'Rubs.).     St.  Petersburg. 

1817  MiBoifOTiTSCH.     Practical  General  Pharmacology  (in  Rass.).     Moecow. 

1818  Establishment  of  the  Pharmaceutical  Society  at  St.  Petersburg  (^Pkarmaceutische 

GeeeUechaft  zu  St.  Pelertburg)  under  the  presidency  of  the  Academician  and 
Staie-oouncilior,  A.  J.  Scheerer. 
1820         A.  N.  ScHERBB.     Vertuch  einer  tystemat.  Ueberticht  der  Heilquellen  dti  ruuichen 
Reiehi.     Mit  1 1  ilium.  Karien.     St.  Petersburg,  8vo. 
1825—1828  N.  SrscHLBaLow.    Economical  Botany  (in  Russ.)  with  100  plates.    2  vols.    St. 
Petersburg. 
1829        P.  HoftAiriiroir,  Syetema  Pharmacodynamicum,  8vo.     Petrop. 
1832         Jos.  Kalikski.     The  art  of  prescribing  (in  Russ.).     St.  Petersburg. 
1835         A.  M.  ScHWAHCK.     De  methodo  endermatiro  diseertatio.    Dorpat,  8vo. 
1840 — 1842  A.  Nbuubiit.     Pharmacography  (in  Russf),  4th  edition.  4  vols.  St.  Petersburg. 

1843         C.  F.  Ed.  Sillbr.     Lehrbuck  der  Pharmacie.—Xet  Bd.  2te  Ausg.  1848. 
1843 — 1845  C.  F.  Friedbnaith  Gobel  (Professor  of  Chemistry  and  Pharmacy  at  the  Univer- 
sity of  Dorpat).    Die  Gnmdlehren  der  Pharmacie.     3  vols.  8vo.     Erlangen. 


*«*  There  are  many  Russian  translations  of  Grerman  works  on  pharmacy  and 
pharmacology ;  as  those  of  Fischer,  Hermbst&dt,  Sprengel,  Trommsdorff,  Sobern- 
heim,  && 

The  works  of  Sobernheim,  Vogt,  Sundelin,  and  Hartmann  are  used  as  manuals 
in  the  different  universities  of  Russia. 


Pharmaceutical  Jowmah  and  Tratuactiom. 

1803 — 18U8  Ruuiichee  Jahrbuch  der  Pharmacie.     Herausg.  von  D.  H.  Grindel.     Riga,  6  vols. 

8vo.  1803—1808. — Continued  under  the  following  title  >— 
1809 — 1810  Ruuisrhet  Jahrbuch  der  Chemie  und  Pharmacie.     Herausg.  von  D.  H.  Grindel  und 

F.  Giese.     2  vols.     Riga,  1809;  Dorpat,  1810. 
1819—1822  MediciniMch-pharmaceutische  Blatter  von  D.  H.  Grindel.   Riga,  1819—1822.   Journal 

der  jirzneimiUeUehre  von  Rehmann. 
1837         Jahretbericht  der  pharmaceulischen  GeselUchaft  zu  St.  Petersburgh,  fur  dat  J.  1836. 

St.  Petersburgh,  8vo. 
1837—1839  Repertorium  der  Chemie  und  Pharmacie,  von  J.  H.  W.  Schmettan.    3  Bde.  St.  Peters- 

burgh.  4 

1839^1849  Nordisches  Centralblatt  fUr  die  Pharmacie  und  ihre  HUlfswisaemchaflen,  redigirt  von 

Ed.  Siller.     Herausgegeben  von  der  Pharmaceutischen   Gesellschaft  zu   St. 

Petersburg. 
1842 — 1849  Repertorium  fOr  Pharmacie  und  praktiuhes  Chemie  in  Ruuland,     Herausgegeben 

von  G.  Ganger. 


Russian  Pharmareuiiral  History  and  Bibliography. 
1813—1817  D.  W.  M.  RicHTER.     Geschichte  der  Medicin  in  Russland.     Moskwa,  1813—1817. 
3  vols.  8vo. 
1818         KuRBSR,  JoH.  Fr.    Ausxug  aus  dem  dllem  u.  neuern  in  Rusgland  erschienen  Mani- 
festen,  Ukasen,  PUblicaticmen,  6fc.  wekhe  das  gesammte  Medicinalwesin  betr^en.     In 
alphab.  ordn.     Mitau,  1818.— Zi«a/2e  und  Berirhligungen,  nach  des  Verfassers 
Tode,  herausgegeben  von  H.  Bidder.     Mitau,  1825. 
1839         Regulations  for  the  Practice  of  Medicine  and  Pharmacy  in  Russia  {Pharmaceutical 
Journal,  vol.  i.  p.  183,  1841.) 
Statistical  Report  on  the  Pharmaceutical  Establishments  in  Russia  (Pharmaceutical 
Journal,  vol.  iu.  p.  254,  1843.) 
1847         R  K REBEL,  M.  D.     Russlands  nalurhistorische  und  medicinitche  li/erolur.   ^vo.  letv«L 
(Includes  ihose  works  only  which  are  not  published  iD  the  RassVaii  lan^ua^e^. 


Zlvi  HI8T0BI0AL  TABLK  OF  THS  IfATBRIA  MSDIQA. 

A.S. 

1848         M.  Hbivs,  M.  D.    FragmenU  am  der  Gadnehit  der  Midiem  m  MuttlamL     8vo. 
St  Peteraburgti. 


FINLAND. 

1797         B.  Bj5]iklu9D.     Materia  Medica  Sekcta.     8vo.  Aba 
1819        Pharmaoopixia  Fetmica.    Large  8vo.  Abos. 


POLAND. 

1817         PharmacopcBia  JUgni  PohnuB,     8vo.  Yarsoviae. 
1820-^1821  /oHnio/  of  Pharmacy  of  WUna  (in  Polish).    Wilna. 


PoK$h  Pharmaceutical  Hi$tory  and  Bibtiographif. 

On  the  State  of  Pharmacy  m  Poland^  by  Franz  Sokolowskjr.  (Pharmaeeulieal 
JoumaL,  vol.  iv.  p.  518,  1845.) 

F.  Bbntkowskieoo.  HiMlorya  Literatwry  Poltkiey^  2  vols.  8vo.  Warsawie,  i 
Wilnie,  1814.  (The  second  volume  contains  the  list  of  the  works  published 
in  Poland  on  chemistry,  pharmacy,  natural  history,  and  materia  medica.) 


PORTUGAL. 

(From  the  establishment  of  the  Monarchy ^  a.  d.  1 134  ) 

1449  Privileges  granted   by  Alfonso  V.  to  the  Apothecary  Ananias  on  his  arrival  in 

Portugal  from  Ceuta.     (First  legislative  notice  of  Pharmacy  subsequent  to  the 
foundation  of  the  monarchy.) 

1450  Inspection  of  Drugs  ordained. 

1461         Physicians  and  Surgeons  prohibited  from  preparing  medicines;  and  Apothectt> 

ries  prohibited  from  practising  medicine  and  surgery. 
1512         Thomb  Ptres.     Carta  escripla  de  Cochim  a  El-Rti  D.  Manuel,  em  27  de  Janeiro 

1516,  »6bre  algymat  planlat  e  drogae.  medicinneM  de  Oriente,  (Jorn.  de  Soc  Pharm. 

LusitL  ii.  p.  36,  1838.) 
1521         Examinations  of  Apothecaries  ordained. 
B.  1511      C  Amatus  LusiTA^rus,  also  called  Johannes  Rodericus  de  Castello  Albo,  com- 
D.  15C8     (      mented  on  Dioscorides. 

1563         Garcia  d'Orta.     Cohquiot  dut  timples^  drogae,  e  coueas  medirinaeg  da  India.   Goa, 

4to.     (Latin  Translation,  by  Clusius,  under  the  title  of  Aromatum  el  timpHcium 

aliquot  medicamentorum  apud  Indos  nascentium  hi^oriOy  1567,  Antv.  8vo. — 5th 

ed.  fol.  1605  in  Clusii  Exoticis. — Italian  Transl.  Venet.  1589,  8vo.— French 

Transla.  2d  ed.  Lyon  1619.  8vo.) 
1641         Zacdtus  LusiTAifus,  also  called  Abraham  Zacut  or  S^cuto.     Intruifue  ad  praxin 

el  pharmacopceum.     Amstel.  8vo. 
1711         D.  Caetano  de  Santo  Ahtoxio.     Pharmacopea  Lusitana  reformada.     Lisboa, 

2d  ed.  1725,  fol.— 3d  ed.  1754. 
1713         D.  Cabtako  db  Santo  Antomio.     Pharmacopea  Bateana,    [Portuguese  trans- 
lation.]    8vo.  Lisl)on. 
1716         JoAO  ViGiiB.     Pharmacopea  UlHtiponense,     4to. 
1733         Mahuel  RoDRiouBS  CoBLHO.    Phormacopca  Tubolensc.    Lisboa,  1735,  and   1751. 

3  tom.  fol. 
1736         Aktokio  Loprs  da  Silva.     Exame  do  Boticario.    Lisboa,  1736. 
1741         Promptuario  Pharmaceutico-  Cirurgico.    Lisboa. 
1745         Tlieiouro  ApoUineo-galleniro,  chymico,  chirurgico  e  phamiaceutieOt  ou  compendia  de 

remedios  para  ricot  e  pobroM.     liisboc^  4to. 
1768         Aktowio  Martins  SonRB.     Collectaneo  Pharmaceutico.     8vo.  Porto. 
1757 — 1772  Fr.  Joao  be  Jesos  Maria.     Pharmacopea  dogmatica  medico-chimica^  thearica  e 

practica.     Porto,  fol.  tom.  i.  1757;  torn.  ii.  1772. 
1772         Chair  of  Pharmacy  establi.^hed  in  the  University  of  Coimbra. 
1785         M.  J.  HEKRiauEz  DB  Paiva.     Pharmacopea  Liibonense.     Lisbon,  8vo. 
1787         Medicamentorum  Syiloge  propria  Pharmacologias  exempla  scitans.     8vo.  Conimbriae. 


mSIOElOAL  TABLE  OW  THI  IfATIBIA  JODIOJL,  iMi 


1793  Joss  FmASoiseo  Lbai.    ElemttUoi  de  Phannaaa,  eatrakidM  de  Beamniy  e  reduzidot 

a  novo  wulhodo.    Lisboa,  8va 

1794  Pkarwuuopea  Gtral  ptara  o  Etino  e  DohMm  di  Portugal    TomoJ.  Elementos  de 

Pbarmacim ;  Tomo  ii.  Medicamentos  Simpiioes,  PrepamdoB,  e  Compoetos.    Lis- 
boa, 2  vols.  8vo.    (The  first  legal  Pharmacopceia.) 
1801        Bi&irABsnio  Airroiirio  Gona.    Mmnoria  tdbre  a  ^ecaatanha  futea  do  Brazil,  om 

Cip6  da*  wouoM  boiiea»,  Lisboa,  1801,  c  lo. 
1801  Fblix  Atkllar  BaoTsao.  Died  1829.  Wrote  a  description  of  CalHoocca  Ipe- 
cacoanba  (Trans,  Lum,  Sockty^  vol.  vi.  p.  137,  Load.  1802).  Author  of  Pkyto- 
grapkia  LiuUamca^  Utyss.  1800,  2d  ed.  1816,  fol.;  and  of  Flora  Lutitanicay 
U^yss.  1804,  9  vols.  8vo. 
1785^1802  Makobi.  J.  HsHata.ux8  as  Paiva.  CoUeceao  dog  Simpkt  prtparadot  e  eompottot 
mais  tjieazet  t  de  nunor  «so.     Lisboa,  1785 — 1802. 

1809  Pkarmiuxfhgia  in  utum  prmUctioHum  jScademicarum  Conimbricennwn.    G>nimbric8e. 

8va 

1810  B.  A.  Gomes  first  obtained  crystallized  Cincbonia.     {Entaio  t&brt  o  Cinckonino^  e 

tdbre  sua  tn/hnencia  na  virtude  da  Qio'na  e  (T  outrai  cagcat,  published  in  the 
MemarioM  da  Acadetma  Real  dot  Sciencias  de  Lubooy  torn.  iii.  p.  202,  Lisboa, 
1812,  fol. — A  translation  of  this  essay  was  previously  published  in  The  Edinb. 
Med,  and  Surg.  Joum.  vol.  vii.  p.  420,  1811.) 

1814  Ahtohio  Josb  de  Sodma  Pinto.     Memoria  tdbre  a  adrmnittracao  do  mercurio  suat 

conuqueneioM  e  preparacoent.     4to.  Lisboa,  1814. 

1815  AmroHio  Jose  db  Sousa  Pinto.     Pharmacopea  CSrurgica,ou  Seleccao  de  Fomndat 

adaptadat  ao  tuo  itUemo  e  extemo^  em  que  u  deecrevem  o  tuo,  vvrtude^  e  dose  dot 
remedios  nas  moUsttoM  a  que  se  fazem  appHcaveis.  Lisboa,  8vo.  (Contained  in 
the  Vade-Mecum  do  Cirurgido.') 

1816  Formulario  Pkarmaceulico  adaptado  nos  Ho^ntaet  de  Franca.    4 to.  Lisboa. 

1816  Casta  NO  Joss  bb  CAavALRo.     Conkedmento  practico  dot  medicatnentot  de  Lewis, 

traduecao  do  Francez.     3  vols.  4  to.  Lisboa. 

1817  Antonio  Lopes  bb  Carvalbo.     Jlrle  de  fomndar  segundo  as  regras  de  ckipnica 

pharmaceutira^  ou  Diccinnario  manual  portatil  para  uzo  dos  medicos  e  botica  riot. 
Traduecao  de  A.  L.  de  Carvalho.     4  to.  Lisboa. 

1819         Jacintho  da  Cimta.     Pharmacopea  Naval  Cattrente,    2  vols.  4to. 

1825         Jebonimo  Joaciuim  db  Fioubi redo.     Flora  Pharmaceutica  e  jSlimentar  Portugueza. 

*  8vo.  Lisboa. 

1786 — 1829     Fran.  Tavares.     De  Pkarmacohgia  libellut  cuwkmicit  prsslectionibut  accommoda- 

tus.     12mo.  Conimbricae,  1786. — Pharmacologia  novis  recognita  curis  aueta  emen- 

data  H  kodiemo  tsenUo  aecommodata.     In  usumprsekdiomim  Academicarum  Conim' 

hrictnswm.    Conimbricee.     £x  typographic  Academico-regia.     1829. 

1833         B.  J.  O.  T.  Cabral.    Pharmacopea  das  Pharmacopeas  nacionaes  e  extrangeiras  Teni 
saido.    22  vols.  4to.    Lisboa. 

1835         Foundation  of  a  Pharmaceutical  Society  at  Lisbon. 

1835  Aoobtinbo  Albano  da  Silvbira  Pinto.      CoHigo  Pharmcuxutiro   Lutitano,  ou 

Tratado  de  Pharmaconomia.  Coimbra,  8vo.  (By  a  decree  of  the  Queen,  dated 
October  6th,  1835,  this  work  was  declared  to  be  the  legal  Pharmacopoeia  of 
Portugal.)— 4lh  ed.  Porto,  1846,  8vo. 

1836  A.  A.  Da  Si  lv  bib  a  Pinto.     Phamtacographia  do  Codigo  Pharmaceutica  Lutitano. 

Coimbra,  8vo. 
1836         Chairs  of  Pharmacy  and  Materia  Medica  established  in  the  Medico-Chirurgical 

f    Schools  of  Lisbon  and  Oporto. 
1S38         Pharmacopea  Lutitana  feitn  por  uma  Committao  creada  par  Denreto  de  ^  de  Outubro 

1838. 
1S41         Formulario  dos  Hotpitaet  miKtaret  feito  por  uma  Committao.     8vo. 

1842  JoAdtJiM  Pedro  A  BRANCH  KB  Bizarro.     Soubeiran  traduecao  da  2a  edicao  com  acre- 

tcentamento  dalgumat  formulat  para  extmplificar  a  doutrina  t  urn  retwno  da  Msto- 
ria  de  Pharmacia.     8vo.  Lisboa. 

1843  Formulario  dos  Medicamentos  para  o  HotpUal  Real  de  S.  JoU  feito  por  uma  Com- 

missao.     4  to. 
1845         Candido  Albino  da  Silva  Pereira  b  Cunha.     Tradado  de  Venenos  ou  Tbxico- 
logia  theoricaepractica  contiderada  em  uma  appHcacao  a  Pathologia  d  Medicina  legal. 
4to.  Lisboa.     (Used  in  the  Medico  Chirurgical  School  of  Lisbon.) 

1.  Pharmaceutical  Journals. 
Jomal  da  Sodedade  Pharmaceutica  de  Litboa,  tomo  i.  Lisboa,  1836.     Jomal  da 
Sociedade  Pharmaceutica  Lusitana,  tomo  il    1838  j  toino  ui.  1842  •,  lomo  \n. 
184^-7.     ifvo. 


zlviii  ,         HISTORICAL  TABLE  OF  THE  MATERIA  MSDIOA. 

2.  Pharmaceutical  Repdations. 

For  the  earlier  Laws,  Decrees,  Charters,  Orders,  and  Prescripts  relating  to  Portu- 
fi^ese  Pharmacy,  see  Jom.  de  Soc,  Pharm,  torn.  i.  pp.  529  and  640 ;  torn.  ii*. 
pp.  192,  501,  725,  805,  866;  lom.  iii.  p.  173;  and  for  the  later  ones,  cunsnlt 
the  Colitccao  de  Lets,  &c.  appended  to  the  Codigo  etpHeado  dot  Pharmacmtkim 
of  F.  B.  Dos  Santos.    Porto,  1841,  8to. 

See  also  Ettaiutos  da  Univerridade  de  Coimbra  do  anno  de  MDCCLXXIL  Livro 
III.  que  control  os  cursos  das  Sciencias  Naturaes  e  Filosoficas.    Lisboa,  1773. 


3.  Soureet  of  Portuguete  Pharmaceutical  Bibhography  and  Hutory. 

Jomal  da  Sociedade  PharmacetUica  LusUana. 

Summario  da  Bibliotheca  Luzitana,    3  vols.  12mo.     Lisboa,  1786-88. 

Bibliolheca  Lusitana  etcoOtida.     Lisboa,  1788. 

leir.   Art.    da  Fohsbca   Bbsbtichs,   BibHograpMa   Medka  PortMgutxa,    Svo. 

Lisboa,  1840. 
In  the  Pharmaceutical  Journal,  vol.  v.  p.  342,  Lond.  is  an  HtMloricai  Summuiry  of 

Portuguete  Pharmacy. 
On  the  present  slate  of  medicine  and  snidery  in  Portugal,  see  A.  P.  Cawlhobo, 

in  the  Jomal  dot  Scienciat  Bledicat  dt  Litboa^  1835. 


SPAIN. 

A.B. 

1569         Nic.   MoiTABDEz.       Hittoria    medicinal  de  lot  cotat  que  te   traen  de   nuetlrat 
Jndicu   Occidentalet  que    tirven-  en    medidna.      SeviL    4  to.      Lat.   transl.   bf 

Clusius.   1574.     Antw. Monardes  mentions  cebadilla,  sarsaparilla  (9ar9a- 

parilla),  sassafras,  balsam  of  Peru,  balsam  of  Tolu,  logwood,  &c 

1578         Caa.  Ac98Ta.     Drogat  de  lat  Indiat.     4to.  Burgos. 

1615         Fa.  Hepstaxdcz.     Nova  plant,  anim.  min.  Mexican.  Atstoria.     Rom.  1651.     Fol. 
(A  Spanish  edition  by  F.  Ximenes  in  1615.) 

1632         Cinchona  imported  into  Spain. 

1729         Pharm.  Madritenm.     4to.  1794.     8vo.  1798.     Lips.  1822. 

Do!!.  Hipp.  Ruiz  and  Dox  Joss  Pa  vox.    Fhra  Peruviana,    Cinchona,  Krameria. 

1786  Fa.  TATAais.     De  pharmacohgia  libellut.     Coimbr.     8vo. 

1787  J.  RoDSBieuKz  t  Salv.  Solita.      Det  ^ficactt  viriudet  nuofomtnU  dacMaiat  o 

eonqtrob,  en  variai  plantat.     Madrid. 
1789         J.  Raxck.     Tratado  theor.  prat,  de  Mat.  Med.     Barcelona,  1789. 
1798         5f.  HKaxAxnaz  DB  GacGoaio.      Diccionario  dem.  de  Farmada.    Madrid.  4to. 
1800         F.  Cab  BOX  BL.     Pharmacia  elementa,  chem.  recent,  fundament,  inmixa.     BarciiKUi. 

French  transl.  by  J.  H.  Cloquet,  from  the  3d  ed.     Paris.  1821. 


FRANCE. 

1542 — 1544  Jakbs  Sylvius 

1566  Antimony  proscribed. 

1666  Antimony  permitted. 

1672  Tartarized  soJa  discovered  by  Sbigxbttb. 

16S6  Ipecacuanha  celebrated  in  Paris. 

1694  P.  PoMET.     Hist.  G^n.  det  Drog.  det  Plantet,  ^    Eng.  transl.  1712. 

1697  N.  Lbmbbt.     PharmacopSe  Univertelte, 

1697  N.  Lbx  b b  t.     Trait/  Vnitertel  det  Drag,  timplet. 

1713  Simamba  bark  sent  to  Paris. 

1708  J.  P.  TouBXBroBT.     McUeria  Medico, 

1709  J.  a  CaoMEL.     Jbr/g/  de  fHitt.  det  Plant,  utmeOet.     8vo. 
174 1  S.  F.  GBorraoT.     Trad,  de  Mat.  Mfd.  3  vols.  Svo. 
1756  Helminthocorion  sent  to  Paris. 

1760  Taos.  Goulabd      Traite  tur  kt  Effectt  det  Prep,  de  PlomdL    Sva  2  vols. 

1762  A.  Baumb.     El/m.  de  Pharm.  theor.  H  prat.     2  vol*.  8vo.  9me  ed.  1818. 

1770  Jos.  LiEUTAUD.     Pricisdela  Mat.  Med.     2  vols,  Svo. 

1773  Db  la  Bbtbib  el  Gouux.    Did.  raiurnn^-umiti.  de  MaL  MM.  8  vols.  8vo. 

1787  Vbxbl.     Precit  de  Mat.  M/d.     Svo.  2  vols. 

1789  Dksbois  db  Rocbbfobt.     Court  Eiem.  de  Mat.  MM    8vo.  2  vols. 

1S03  Narcotiiie  discovered  by  Debosxb. 


BI8TOMGAL  TABLK  OF  THK  MATKRIA  MKDIOA.  xIlX 

A.  m. 

1804  A.  P.  Dbcavtollb.     Ettai  ntr  let  Propr.  M^d.  de$  Plantet.     8vo.  2cle  eel.  1816. 
J.  L.  AuBXKT.    Nouv,  EUm.  de  TkirapnU.  3  vols.  8vo.  6me  ed.  1826. 

1S05         C  J.  A.  ScHwiLeuB.     TraUS  de  Mat.  Mid.  3mo  ed.  1818.  2  vols.  8vo. 

1805  J,  B.  G.  BABBiBm.    Primcip.  G4n.  dt  PharmaeoL^TraUS  EUm.  de  Mai.  M/d. 

2nde  id.  1824.  3  vols.  8vo.    [4drae  Mit.  1837.] 

1806  J.  J.  CrObtbt.     Traitf  de  Pharmaeohgie. 
1811         Picrotoxin  discovered  by  Boullat. 

1811  J.  J.  ViBBT.     Traiti  dePharm.  thSor.  ttprat,  2  vols.  8vo.  Nouv.  ed.  1819. 

1811  Iodine  discovered  by  CovmTois. 

1814  The  existence  of  Morphia  confirmed  by  RoBiavBT. 

1814  P.  OBni^.     Traiti  det  Poinna ;  ou,  TaxitoL  Gin.  3me  e<l.  1^27.  ' 

1817 — 1820  Pbubtibb  and   Catbbtod  discover   emetine,  strychnia,  brucia,  veratria,  and 
quina. 

1818  J.  U  M.  Mbitabd.    Eaeai  de  Mat,  Mid.  H  dt  Tkerap.    8vo. 

1819  C.  P.  Mabtih.     Esud  de  Pharm.  gin.  8vo. 

1819  Catbhtou.     Trmii  EUm.  de  Pharm.  thioriq.     8 vo. 
1819—1820     Havih.     Cowrt  de  Mat.  Mid.    8 vo.  2  vols. 

1820  J.  J.  ViBBT.    J^.  Nat.  det  Miduam,  det  AHm.  et  da  Poiaont.     8vo. 

1820  N.  J.  B.  G.  GuiBouBT.     Hist.  Jibrig.  det  Drog.  timpl.     8vo.  2  vols.  3me  ed.  1 836. 

1821  Lab  ABBA  a.ux  recommends  the  chlorides  of  lime  and  soda. 
1821         Jos.  Roa.VBS.    Phylographie  Midicale.    2  vols.  4  to. 

1821  F.  Magxhdib.  FormuUnre  powr  la  priparation  et  tempki  de  piutieurs  Nouv.  Midi- 
com.  8meed.  1835.  (EngLeditby  Haded  and  Dunglison,  I^nd.  1824.  Amer. 
edit  Philad.  1825.) 

1823         A.  RiCBABD.     Bolanigue  Midicale. 

1825  L.  J.  BxoiiT.     Traiti  de  Thirap.  8vo.  2  vols.  [Amer.  edit,  by  Xavier  Tcssier.] 

1826  Meconine  discovered  by  Dublanc  jeune. 

1826         H.  M.  Edwabds  and  P.  Vavassbub.     Manuel  de  Mat.  Mid.  1826.     [Amer.  edit. 

by  J.  Togne  and  £.  Durand.    Philad.  1829.] 
1826         Bromine  discovered  by  Balabd. 
1$27 — 1829       A.  Chevallibb,  A.  Richabd,  et  J.  A.  Guillbmtn.    Did.  det  Drog,     8vo.  5 

vols. 
1828         A.  J.  L.  Joubdak.     Pharmacopk  Umvertelle.     2  vols.  8vo.  2nde  ed.  1840. 
1«28         A.  L.  A.  Feb.     Court  d'Hitt.  Nat.  Pharm.     2  vols.  8vo. 
1828         N.  £.  Hb2ibt  et  N.  B.  G.  Guiboubt.     Traiti  de  Pharm.  thioriq.  et  prat.     8vo.  2 

vols.  2meea.  1834. 

1828  L.  MABTI5BT.     Manuel  de  Thirap  el  de  Mat.  Mid.  1828. 
IhiS— 1837  A.  L.  J.  Batlk.     Bihliotheq.  de  Therapeut.     4  vols.  8vo. 

1829  P.  J.  E.  Di  Smtttbbb.     Phytohgie  pharm.  et  Med. 
1S29         F.  S.  Ratibb.     Traiti  de  Mat.  Med.     8vo.  2  vols. 

18-29—1834  F.  V.  Mkrat  ei  A.  J.  Db  Lews.     Diet.  Univ.  de  Mat.  Mid.     6  vols.  Svo. 
1631         Cbbvallibr  et  Idt.     Manuel  du  Pharmacien.     2  vols.  8vo. 

1831  F.  For.     Court  de  PhammcoL     Svo.  2  vols. 

1831—1835  A.  Richard.     Elnn  dHitt.  Nat.  Mid.     3  vols.  Svo.     [4eme  ^ilii.  1849] 

1832  Codeia  discovered  by  RoBiauBT. 
1832         Narceina  discovered  by  Pkllktikb. 

1835         P.  L.  CoTTSRBAU.     TraUi  EUm.  de  Pharm.     Svo. 
183<'»         E.  SouBEiRAB.     Nouv.  Traiti  de  Pharm.     2  vols.  Svo.  2nde  e<l.  1810. 
1836—1839  A.  Trousseau  et  H.  Pinoux.     Traiti  de  Thirap.  et  de  Mat.  Mid.  t.  i.  1836;  t.  ii. 
pan  Ire,  1837;  t  ii.  pan  2e,  1S39.     [2erne  edit.  1852.] 
1839         A.  BoucBARPAT.     EUm.  de  Mat.  Mid.     Svo. 
1839         Galtixb.     TraUi  de  Mat.  Mid.     Svo.  2  vols. 
[1845         MiALHB.     Traiti  de  fart  deformuler.     l2rno. 

1850  DoBVAULT.     Lofficvne  ou  Repertoire  ginirale  de  Pharmacie  pratique.     Svo.  (3enie 

edit.) 

1851  A.  Tboussbau  and  O.  Rbveil.     Traili  de  Tart  deformuler.     12ino.]  • 


•,•  Also  Bulletin  de  Phammcie,  from  1809  to  1815;  Journal  de  Pharmacie,  from 
1815  to  the  present  time;  Journal  de  Chimie  Mid.,  from  1S26  to ilie present  time, 
and  jinnuaire  de  Thirapeulique.     [Par  A.  Bouchabdat] 
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GERMANY. 

A.D. 

1588  J.  CAMBKAmrvs     Hort,  Med.  et  Pkibfopk, 

1631  Emetic  tartar  mentioned  by  Mtivsicht. 

1658  Sulphate  of  scxla  discovered  by  6i.au bbb. 

1669  Phosphorus  discovered  by  B&ahdt. 

1641  J.  ScBBOBDBB.     Phwrmocopoia  Medico  Chymica,    4l(x 

1679  J.  J.  Wbpfbk.     Ci€Ut4g  aqiuU.  Ifut.     4to. 

1684  G.  W.  Wbdbuvs.    Jtmten.  Mat,  Med.    4to.  1704. 

168 1  Niuic  ether  noticed  by  Kuhkbl. 

1686  Cascarilla  mentioned  by  SriflSBm. 

1701  A.  Q.  RiTiHUB.     Cenmra  Medieam.    Officin.  4ta 

1712  £.  KsMFFBB.     jSnuBHtitate$  exotifw,    4ta  ^    • 

1714  B.  Zomv.     Botamohgia  Medico,    4to. 

1728  G.  E.STABL.     Materia  Medico,     8vo. 

1740  Dr.  C.  Nbumaxh,  The  Chmncai  Works  of.    By  Dr.  Lewis.    4to.  1759. 

1740  F.  HoFFMAKH.     Opera  omnia  phffnco-mediea.     6  vols.  IbL 

1741  I.  F.  CAft-niBuiBm.    RudimeiU,  Mat,  Med.    8vo. 
1755  1.  L.  L.  LdescKB.    Mat  Med,     8vo. 

1758        Dr.  R.  A.  Voobl.    JRtt,  Mai.  Med.    8vo. 

17G0         AsTT.  SrdBCK,  on  hemlock,  stramonium,  aconite,  hyoscyamut,  and  colchicam. 

1762         H.  L  P.  Cbavts.     Mat.  Med.  Sytt.     8vo.  3  vols.  ed.  2nda.  1779. 

1774         L  R.  Spi^manv.     In$titutiime$  Mat.  Med,    8vo.  ed.  nov.  1784. 

1774         Dr.  J.  A.  Mubbat.    jSpparatw  Medieam,    8vo.  ed.  alL  cor.  Altbof.  1793 

1791         Dr.  J.  ABiTBMAifif.     Prakt,  JrzneimittelL     8va  6te  Aufl.  by  Krnus.  1819. 
Dr.  J.  Abkbxahh.     Ckirurg,  JhzneimitteU,    8vo.  6te  Aufl.  by  Krmos.  1818. 

1790         F.  A.  C.  Gbbk.    Handb.  d.  PkarmaJcoL     3te  Aufl.  1813. 

1793         £.  G.  BALDiHesR.     LUterat.  Univerwa  Mat,  Med,  &c.     8va 
1795^1796  J.  F.  Gmbliit.    Jfypar,  Medieam,  regtmm  mmeraU  compiUetetu,  (See  J.  A.  Murray.] 

8vo. 
1793—1797  J.  C.  T.  Schlbobl.     Tkemmnu  Mat,  Med,     3  vols.  8vo. 

1797         F.  L.  SieHiTX.     Handb.  d,  prakt.  jtrzneimitteU.     8vo. 

1 797         F.  Jarv.    jhuwaAl  d.  uM$amat.  jSrxneim.     8vo. 

1^»00         D.  F.  Swboiaub.     Materia  Medico.     12mo. 

1802         1.  S.  Fbank.     Vers,  einer  tkeorel,  prakt,  JrzmeimiUelL  mack  den  Prrneip.  d.  Erre 
gunsetheorie. 

1503  C.  F.  Obbbbbich.  Umri»$  einer  ArzneimiUen.  naek  den  GrmmdtStzen  der  Erregung$ 

theorie, 

1 504  Morphia  and  Meconic  acid  discovered  by  SertGrner. 
lbo5         G.  a.  Bkbtklb.     Humdb.  eimer  dfnam.  JirzneimitteU,     8vo. 
IbOS         F.  Wcbbkb.     Gmndr.  d.  JrzmeimiitetL     Svo. 

1S07— 1809  Dr.  K.  F.  BcBnACH.     S^.  d.  Jrznefm.     3  vols,  8v0b  2d  ed.  1817—19. 

18(~»9         Dr.  J.  C.  Ebbbxaicb.     Tosrkrmb.  d,  Pkarm     i^voL 

1 809         J.  H.  McLLKR.     Handb.  d,  Lrbau-^  jhzneimitteiL 

lb  10         HAR!fBXAX!r.     On^amon  d.  rationtUm  Heilkmnde. 

1815         K.  ScHoxR.     Prakt.  Jrsmeimittfil.  nark  d  Grmmdtatz.  d.  Errtpmgttk. 

IS  16         Dr.  K.  Spbcxbkl.     lHt:i:utiomrt  Pkarmarokxfir,     bvo. 
li>16— 1817  Dr.  F    G.  Voiotki..     VtJIst.  $f$t,  d,  JrTmamittttL     2  vols.  Svo.  Her«tis«i.  voc 
Kiihn. 

1820         F.  TiKiiKMA3r!r  and  L.  Gmkmx.     On  the  ab^nrption  ofMeilicioes       * 
1819— 1S22  Dr.  (*.  W.  ScRvrARTXt.     Pkarmatoht^.  TabeHen.  M.  2te  Aufl.  1S33. 
1821—18*^3  Dr.  P.  F.  W.  Vo«T.     Lekrb.  d.  Pkanmmkodfn.     2  vol«.  bvn.  2  Aofl.   l>}b. 
I8i)8— lb24  C.  H.  Pfaff.     $y«r.  d.  Mat,  Mfd.  nack  rkewi.  Prineip,     Leipx.  BJ.  viu  bvo. 

1824  Dr.  C.  F.  P.  .MABTirs.     j^^^wkm  Mat,  Med,  BmeU.     4Mk 

1825  Dr.  J.  C.  G.  Jubo.     MiUrrial,  zm  fimfr  hl«0.  JrzmnminM, 
•1825         Dr.  C  SrHiiBUx.     Hmndb,  d.  fper.  HeOm^teit.     3ie  Aufl.  1S33. 

1826  H.  Vox  Bkbokx.     Vets,  eimer  MtmofiMpk,  d.  CkineL     4u\.  plates. 

1827  Dr.  F.  P.  IHlr.     Die  prtmt,  Pkarm  mSnrt,  n.  ertamt,     2  pt*.  2.<.e.!.  Svo.   1S29. 
1827—1828  Dr.  J.  Hkbob!!  rOtrbb.     5^.  d.  aH^rtm,  Heihmrd.    2  voU^  Svo 

1S28         Dr.  J.  H    Dikbracr.     Die  mmsl.  E^td,  ia  d.  Mnt.  Med. 
1829         P.  C  H&RTMAXX.     PkarmaoMtim  ifywrnnrit.    2  v\^«.  Svo. 
Ib29         Dr.  Tr   F.  L.  New  v  Kakxrkck.  M   F  Wbtrb,  Dr.  J.  W  Woltbb.  mid   P.  W 
FrxKB.     Betrkrrib.  ojfrta.  Ptimzen.  M. 

1829  Dr.  M1CRAKI.IS.     Art  JrzmimCii.  in  the  Em<f.^  ll'Krt.  d  Me'    irajV4j>ri. 

1830  Dr.  J.  W£!f  DT.     Prrtlt.  M^.  .V^      Svtv 

1824—1830  PM  Gtisuu-   •Mii»r:.\  .^.  Pk^-^     «  ^visv  si^v  o  Aad.  ISST. 
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1830  Creuote  disoorered  by  RsTcnnniACH. 

1825—1831  C.  H.  E.  Bhchotf.    Handb.  d.  JhznamiUdL    3  vols.  8va 

1831  C.  H.  Ptavf.    Pharmaecp,  Skmeo-Bolaaiiea.    Kilias.    4to. 
1831         I.  H.  DismsACB.    JtbhantR,  u,  d,  Arznakrafit  d,  PfUnum,    8yo. 

1831  Dr.  P.  PaosBvs.    Handbmch  der  Arzmwenrdtmngildtn.    2d  ed.  2  parts.     1835, 

1836.  3d  edi  1830,  1840.    The  first  edition  was  entitled  ^'Specitlk  JUeepter' 

1832  Dr.  J.  C.  ZxHKim  and  Dr.  R  Schbvk.     Nalurge$ch.  d,  vorz&gKchai,  HandebpJL  2 

Yols.  4ta 

1832  Dr.  T.  W.  C  Maktiub.     Gnmdrim  d.  Pkarmakogn,  d.  PfUmzenr.    8va  - 
1826—1832  O.  A.  Ricarsa.    Jmfiikr.  AntuimUltU.    6  vols.  8vo. 

1830—1832  Dr.  T.  F.  L.  Nsss  ▼.  Esbvbkck  and  Dr.  C.  H.  Ebbbxaixr.    Handh.  </«  Med. 
Pharm,  Botanik.    2  vols.  8va 

1833  Drs.  E.  S.  and  K.  D.  Scnaorp.    JrzngigmUdL  u,  Receptirk,     12mo. 
1820^1833  J.  F.  Bbavbt  and  J.  F.  C.  Ratxkbubo.    Medizin.  ZoohpM,    2  vols.  4ta 
1827—1834  Dr.  F.  Goibbl  and  Dr.  G.  Kuhxb.     PharmacetU,  Waarenk.    2  vols.  4to. 

1829 — 1834  Hathb.     DarsUUung  und  Beschreib.  d.  Jtrzneigewdchte  welche  in  d.  neue  preuttuche 
Pharmahop.  ttufgenommen  tind.     Von  Brandt  and  Ratzebur^. 

1834  I.  F.  Brakdt  and  J.  F.  C.  Ratxbbubs.    DemUchl  phantrog.  Gifttgewacku.    4 to. 

1836  Dr.  J.  Radius.    Jumrltt.  HtUform.  ' 

1S37         Dr.  J.  H.  Dibbbach.     Die  neuat,  Entd,  in  d.  Mat,  Med.  [2d  ed.,  first  vol.  1837  ; 
2d  vol.  1843;  vol.  3,  1845  and  1847.] 

1837  W.  L.  Bachmakh.    HandwMerb.  d.  prakt.  jSpotheker.    2  vols. 

1890—1837  L.  W.  Sachs  and  F.  P.  Dulk.    Hdndwdrterb.  d,  prakt,  ArzneimittelL     19  Lief. 
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ELEMENTS 


OF 


MATERIA  MEDICA. 


Peolegomena. 

{Definitiani.) 

Thirapeutics  (therapeiaj  therapeuticej  therapeuHcaj  from  tffpaKivM,  /  cure)  is 
liial  branch  of  medicine  which  has  for  its  object  the  treatment  of  diseases.  It  is 
dirided  into  general  (therapeia  generalu)  and  tpecial  (therapeia  tpeciaiu), 

Aothora  are  not  agreed  as  to  the  proper  limits  of  Therapeutics.  In  the  most  extended  sense 
of  the  word,  and  which  I  have  adopted  in  the  text,  it  embraces  all  the  known  means  of  cure, 
sad, oonseqoenily,  all  surgiml  operations.  Guersent,'  however,  excludes  Amputations,  Litho- 
tooBf,  Tracheotomy,  &c.,  from  its  domains,  though  he  includes  Bloodletting,  Issues,  Setons,  AcU' 
poDcture,  and  all  those  operations  which  are  useful  in  the  treatment  of  diseases,  by  producing 
modifications  of  the  vital  properties. 

Sprengel*  applies  the  term  laireutobgia  (from  Tar^ivw,  /  acre  and  xiyoff  a  diicouru)  to  general 
therapeutics. 

AooLOGT  (acologia,  from  axo$,  a  remedy  and  Xoyo$),  or  iamatologta*  (from  tafia, 
a  remedy f  and  Xoyo^),  is  that  department  of  therapeutics  devoted  to  the  considera- 
tion of  remedies. 

Some  aotbors^  limit  Aoology  to  the  consideration  of  surgical  and  mechanical  remedies. 

The  term  Materta  Medica  implies  material  substances  employed  in  the  treat- 
aentof  disease;  but,  in  a  more  extended  sense,  it  signifies  all  remedial  agents  of 
whatever  kind.  It  is  also  used  to  designate  that  department  of  medicine  devoted 
to  the  consideration  of  remedies  or  medicines. 

Rkmedies  (remedia,  from  re,  and  medeor,  I  heal;  auxUta  medico)  are  agents 
ued  in  palliating  or  curing  diseases. 

They  are  of  two  kinds :  those  which  operate  through  the  agency  of  the  mind ; 
ttd  those  which  act  on  the  body  directly.^ 

The  first  may  be  denominated  jp«ycAtca^  or  mental  remedies;  the  second,  somo' 


*  DUtimmairt  d*  Mideeine,  i.  zz.  art.  Thiraptutique :  1828. 

*  Jmttiimiiome*  Medical,  t.  i.  p.  7. 

*  C.  B.  £.  Bischoff,  Du  Ltkrt  von  den  ehemiseh^n  Htilmitteln,  Bd.  i.  8.  23 :  Bonn,  1885. 
'  flpffcasel  aod  C.  H.  E.  Bischoff,  <yp.  supra  cit. 

*  Strictly  speaking,  this  divisirm  is,  perhnps,  innccurate,  since  we  know  that  changes  in  the  condition 
iif  the  bratn  prodnce  cnrreBponding  nUerations  in  the  state  of  the  mind :  and  it  may  be  fairly  inferred,  that 
dmt^tm  In  the  state  of  the  mental  faculties  are  necessarily  associated  with  some  molecular  alteration  in 
the  cerebral  aabstance.  If  this  be  true,  all  remedies  are  somatical  or  corporal.  But  at  present  it  is  con- 
VMucmt  to  flpenk  o(  mental  as  distinguished  from  corporal  agents,  just  as  we  speak  of /tmctionol  as  dUVin- 
gushed  from  tgrnnic  diaeaaes. 
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tical  or  corporal.    The  latter  are  43abdiyisible  into  imponderaUe,  hygienic,  mtckani' 
col  or  turgicalf  and  pharmojoological  agents. 


PART  I.-rSYCHICAL  OR  MENTAL  REMEDIES. 

{Remedia  psychiea.) 

Affections  of  the  mind,  by  their  influence  over  the  corporal  functions,*  &Yoar  or 
oppose  the  action  of  morbific  causes,  and  modify  the  progress  of  diseases.  The 
methodical  application  of  them  as  remedies  constitutes  the  psychical  meihodo/fwre^* 
Regarded  as  therapeutical  agents,  they  are  by  no  means  unimportant,  or  to  be 
neglected;  though  their  employment  is  necessarily  limited,  on  aocouQt  of  the  diffi- 
cult experienced  in  producing,  regulating,  and  controlling  them. 

They  are  of  two  kinds^  external  and  intemah^ 


1.  EXTERNAL  AFFECTIONS  OF  THE  MIND. 

{SenscUions.) 

Those  mental  affections  which  immediately  result  from  the  influence  of  agencies 
external  to  the  mind,  are  denominated  gensntions  or  external  mental  affections. 
They  arise  either  from  influences  external  to  the  body  [external  sensations),  or  from 
organic  causes  existing  within  the  body  (internal  sensations). 

External  sensations  are  frequently  excited  for  therapeutical  purposes.  Their 
influence  over  disease  is  either  direct  or  indirect.  It  is  direct  when  the  effect  it 
the  immediate  result  of  impressions  made  on  the  sensitive  nerves.  In  this  oaae, 
sensations  usually  act  either  as  excitants  or  as  soothing  and  tranquillizing  agents. 
Thus  strong,  light,  and  loud  noises  are  excitants;  while  monotonous  impreeflions 
on  the  auditory  or  optic  nerves  dispose  to  sleep.  The  influence  is  indirect  when 
the  effect  arises  from  internal  mental  affections  suggested  by  the  sensations.  '  Thvs 
the  remedial  influence  of  music  is  indirect,  because  it  is  referable,  not  to  the  mere 
perception  of  sounds,  but  to  the  resulting  emotions.  In  such  cases,  the  effect  being 
aue  to  associated  ideas  or  suggested  feelings,  is  not  uniform. 

1.  Smsll. — ^Those  substances  which  are  employed  in  medicine  on  aooonnt  of 
their  odour,  are  denominated  odoraments  (odoramenta).  They  are  used  finr  vmrioos 
purposes,  of  which  the  following  arc  examples : — 

«.  Strongly  odorous  vapours  (as  of  ammonia  and  acetic  acid),  are  used,  both  as  preventivea 
and  remedies,  for  fainting  and  attacks  of  hysterhi  and  epilepsy. 

j0.  Fragrant  substances  are  employed  both  for  the  agreeable  sensations  they  excite  and  for 
the  purpose  of  overpowering  or  disguising  disagreeable  odours.  The  pot-pourrif  or  aoent-jar, 
the  socket^  or  scent  or  sweet  bag,  the  sweet  cofler,  perfumed  oils,  spirits,  and  waters,  scented 
soaps,  fumigating  pastils,  &c.,  are  used  lor  these  purposes.  Perfumes  are  to  be  distinguished 
from  substances  called  disinfectants;  the  former  disguise,  while  the  latter  destroy,  nosious 
vapours,  &c. 

Odorous  emanations  from  young  and  vigorous  animals  have  been  esteemed  salutary;'  and  10 
them  have  been  sometimes,  though  erroneously,  ascribed  the  beneficial  effects  sappoeed  to  arise 
from  a  residence  in  stables ;'  as  well  as  from  the  ancient  practice*  of  putting  young,  vigoious, 
and  healthy  subjects  to  bed  with  the  old  and  enfeebled  J 

*  For  some  pertinent  obiiervation*  on  the  powerful  infloenee  of  mental  irapressions  in  deranging  the 
functions  of  tne  body,  see  Dr.  J.  Johnson's  Es.iny  on  IndigeftioHf  10th  edit.  tSlO. 

*  J.  C.  Reil,  Rkapsodifen  ubrr  die  Antcendung  der  pfvckiseken  Kurmethodt  auf  QtifUixtTrdtmmgtmJVi 
Ausg.,  Halle,  1818.    Also,  R.  P.  von  Peach terslebrn,  Lfkrbuek  der  drxtlieken  Seeltmktmdt^  Wien,  1015. 

*  On  this  subject,  conBuIt  Dr.  Thomas  Brown's  LteturtM  on  the  PhUofopkp  of  the  Httmam  JfiW,  vd.  i. 
p.  341, 9d  edit.  1891. 

*  H.  Cloqaet.  Ouphrisiologie  ;  on  TmiU  de$  OdevrSf  du  8en$  et  det  Orrmus  d*  VOl/aetiom^  Paris,  IStl. 

*  Boddoea,  OSMrmftoiu  on  the  Medical  and  Dome»t%e  Hanagtment  itf  the  Ccntumpttvt.  4e.,  Lend.  ISil. 

*  1  JTsnff,  ehap.  i.  v.  1—4. 

^  AneoMm  S^enkamianay  p.  02,  Lend.  1845.  Copland,  IHct.  of  Frael.  Mediehu,  vol  i.  p.  479,  and  vol. 
a.  p.  195. 
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In  considering  the  therapeutical  influence  of  odours,  the  singular  sensitiyeness  of  some  con- 
ititntioRS  (the  hysterical  chiefly)  to  perfumes  should  not  be  forgotten.  The  inhabitants  of 
Borne,  especially  the  females,  are  remarkable  for  this  peculiarity.  In  them,  headache  and 
nnroeious  other  nervous  affisctions  are  readily  produced  by  the  agreeable  odours  of  flowers  and 
ocber  perfumes.' 

2.  Tastk. — Stpkl  substances  are  frequently  emplojed  in  medicine  for  affecting 
the  sense  of  taste^  as  |ii  the  following  instances : — 

«.  Ponseot  and  acrid  substances  (as  horseradish  and  ginger)  are  employed  to  excite  the  gns- 
WtOfj  net  ve  in  ageustia,  or  loss  of  taste. 

$,  RaerSi  and  the  substances  called  eondiment$,  heighten  the  appetite  for  food,  for  which  we 
frequently  use  them  in  medicine.  They  probably  act,  in  part  at  Iccut,  by  their  action  on  the 
■erva  of  taste. 

y.  An  important  object  in  the  art  of  prescribing  is  to  disguise  the  unpleasant  taste  and  smell 
of  medicines  by  substances  possessing  a  more  agreeable  flavour  and  odour.'  The  employment 
of  gelatinous  and  membranous  capsules  to  envelop  medicines,  has  for  its  principal  object  the 
avoidance  of  the  unpleasant  taste  of  the  substances  swallowed. 

Il  In  some  nervous  cases,  we  endeavour  to  increase  the  faith  of  our  patients  in  the  powerful 
tgency  of  the  remedies  employed,  by  augmenting  the  odorous  and  sapid  qualities  of  the  sub- 
lances  used. 

3.  Hearing. — Impressions  made  on  this  sense  are  useful  as  remedial  agents, 
other  bj  their  direct  effects,  or  indirectly  by  the  internal  affections  of  the  mind 
which  they  give  rise  to. 

m.  Noises  act  as  direct  mental  stimulants.  They  check  sleep,  and  are  sometimes  useful  by 
Avertinn  the  attention  ' 

$.  Monotonous  sounds  (as  the  humming  of  bees,  the  ticking  of  a  clock,  the  murmur  of  a 
rivulet,  a  doll  discourse,  &c,)  soothe,  and  dispose  to  sleep.  In  therapeutics  we  avail  ourselves 
of  this  Abct,  and  combat  want  of  sleep  by  directing  an  attendant  to  read  aloud,  and  monoton- 
oasly,  to  our  patient. 

y.  Bilenoe  disposes  to  sleep.  In  cases  of  vascular  or  nervous  excitement  of  tlie  brain  in 
Awra,  and  in  many  other  cases  where  sleep  is  desired,  silence  should  be  enjoined.  Under 
nam  circumstances,  however,  silence  ^  may  become  a  stimulus  when  sound  ceases  to  be  so. 
TluSt  a  miller  being  very  ill,  his  mill  was  stopped  that  he  might  not  be  disturbed  with  iu  noise; 
b«  this,  80  far  from  inducing  sleep,  prevented  it  altogether ;  and  it  did  not  take  place  till  the 
■in  was  set  a  going  again.*'* 

IL  Harmonious  and  melodknis  sounds  influence  the  mind  chiefly  in  an  (indirect  manner,  and 
CKcile  a  sensatkm  of  either  pleasure  or  pain,  according  to  the  nature  of  tlie  ideas  they  are  asso- 
ciated with,  or  the  feelings  which  they  suggest  (see  Mutic). 

4.  YisioM . — On  this  sense^  as  on  hearing,  remedial  impressions  act  either  directly 
or  indirectly. 

«•  Strong  li^ht  operates  as  a  mental  excitant,  and  checks  sleep.  In  bright  sqlar  light  we 
feel  more  active,  cheerful,  and  happy;  wbereas  ol>scurity  and  darkness  give  rise  to  a  gloomy 
ind  depressed  condition  of  mind :  hence,  isolation  in  the  open  air  is  employed  as  a  mental 
iiimnlus  in  melandraly,  lowness  of  spirits,  and  despondency. 

B.  Different  coloured  lights  exercise  difl[erent  effects  on  the  mind.  Thus,  certain  tints  are 
popularly  called  cheerful  or  lively,  while  others  are  termed  sombre.  Hence,  in  the  treatment 
of  insanity,  the  cotour  both  of  the  patient's  chamber,  and  of  the  works  of  art  which  surround  it, 
is  DOC  undeserving  of  attention.  Feuchtersleben  suggests  the  use,  in  these  cases,  of  coloured 
llass  lor  windows  and  spectacles. 

y.  Sleep  is  promoted  by  **  the  sight  of  anything  waving,  as  of  a  field  of  standing  com,  or  of 
ibe  hand  drawn  up  and  down  before  the  face  by  a  mesmeriser,  attracting  attention  much  more 
than  an  object  at  rest  *'^ 

I.  Darkness,  especially  when  accompanied  with  silence,  has  a  calming  and  depressing  in- 
flnenee,  and  disposes  to  sleep.  Hence  it  is  employed  in  cases  of  great  vascular  or  mental  ex- 
cNenenc  of  the  brain,  and  where  we  desire  to  produce  sleep.  In  some  instances  it  excites 
liaac  terror. 

*  Sir  James  CUrk,  The  Sanative  In/lwnce  of  Climate^  p. 230, 3d  edit.,  Lond.  1841.  Orfila,  in  his  TraiU 
it  IWiMlsfw,  vol.  ii.  p.  543,  Paris,  1&43.  has  collected  several  cases  of  supposed  poisooinir  bv  the  ema- 
istioas  of  oduriferous  planu.  In  the  case  of  Casper  Hauser  (see  Copland's  Vtet.  vol.  i.  p.  474),  tbs  most 
MMfkable  aad  singular  eifecta  were  produced  by  «iduurs. 

*  For  illustrative  examples,  see  Paris's  Pharmacologia,  p.  443,  0th  edit.  1843. 

*  *■  Qaf iriiBdam  discutiendcB  tristes  cogitationcs ;  ad  quod  symphonite,  et  cymbala,  strspitnsqnsprofi- 
cisat."    (Celstts.  lib.  iii.  c.  18.) 

*  Pr.  Rtibert  Macnish's  PkUoMopkf  ofSUtp,  p.  32,  Glas.  1B30. 
"  Dr.  ElUotson^s  Hmman  Fkftiolon,  P-  0<^i  &th  edit.  1640. 
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I.  Fixing  the  eyes  steadily  on  a  single  object,  as  a  candle,  or  a  hole  in  the  wall,  will  toaie- 
times  induce  sleep. 

5.  Touch. — Of  the  therapeutical  uses  made  of  this  sense,  the  fbllowing  are  a 
few  iUustratioDS : — 

«.  Gentle  friction*  with  the  fingers  on  some  part  of  the  body  disposes  to  sleep.  Its  soothing 
and  lulling  otit^^ts  I  have  repeatedly  experienced  when  suflfering  from  severe  headache.  "I 
know  a  lady,"  says  Dr.  Elliotson,'  **  wlio  often  remains  awake,  in  sp^  of  every  thing,  till  ber 
huslmnil  very  gently  rubs  her  foot." 

0.  **  A  combination  is  still  more  effective:  whence  experience  has  taught  nurses  to  rock,  and 
otherwise  agitate  infants,  while  they  hum  tbem  to  sleep.''^ 

y.  Freedom  from  pain  and  uneasiness  of  any  kind  favours  sleep. 

t.  In  some  soporose  afiWitions,  as  poisoning  by  opium,  apoplexy,  &C.,  remedies  are  resorted  10 
which,  by  exciting  the  sensibility  of  the  Ixxly,  are  calculated  to  rouse  the  patient,  and  prevent 
sleep.  Various  methods  of  causing  pain  have  been  devised :  one  of  the  oldest  is  wrtieaium^  or 
flagellation  by  a  bunch  of  nettles  (Urtica  dioica).    This  practice  is  mentioned  by  Celsus.* 

f.  Pectination,  or  combing  the  hair,  disposes  to  sleep,  and  is  oft«%n  resorted  to  for  this  purpose. 

(.  Brushing  is  used  to  allay  cutaneous  irritation,  and  occasionally  to  provoke  sleep. 

«.  Rubbing,  and  various  other  kinds  of  manipulation,  are  employed  as  soothing  means.  Jhf 
rubbing  is  very  serviceable  in  cedema  of  the  limbs. 

9.  Titillation  has  been  suggested  and  used  by  Mr.  Wardrop^  as  a  remedy  for  paralysis  (of 
sensation  1).  The  mode  adopted  was  to  pass  a  feather  lightly  across  the  palm  of  the  hand, 
three  or  four  times  daily,  until  laughter  was  occasioned. 

Monotoiiff. — It  has  been  already  stated  that  monotonous  impressions  on  the 
organs  of  hearing,  seeing,  or  feeling,  are  great  provocatives  of  sleep.  This  is  the 
principle  of  the  '*  method  of  procuring  sound  and  refreshing  slumber  at  will"  recom- 
mended bj  the  late  Mr.  Gardner^  who  called  himself  the  hyptiologt^.  His  method 
was  for  some  time  kept  secret,  and  was  first  made  public  by  Dr.  Binns.*  It  is  as 
follows : — 

Let  the  patient  ^'tum  on  his  right  side,  place  his  head  comfortably  on  the  pillow,  so  that  it 
eiactly  occupies  the  angle  a  line  drawn  from  the  head  to  the  shoulder  would  form,  and  then, 
slightly  closing  his  lips,  tnke  rather  a  full  inspiration,  breathing  as  much  as  he  possibly  can 
through  the  nostrils.  This,  however,  is  not  al)solutely  necessary,  as  8orr»e  persons  breathe 
always  through  their  months  during  sleep,  and  rest  as  sound  as  those  who  do  not.  Having 
taken  a  full  inspiration,  the  lungs  are  then  to  be  left  to  their  own  action ;  that  is,  the  respiration 
is  neither  to  be  accelerated  nor  retarded  too  much ;  but  a  yeiy  full  inspiration  must  be  taken. 
The  attention  must  now  be  fixed  upon  the  action  in  which  the  patient  is  engage<].  He  must 
depict  to  himself  that  he  sees  the  breath  passing  from  his  nostrils  in  a  continuous  stream,  and 
the  very  instant  he  brings  his  mind  to  conceive  this,  apart  from  all  other  ideas,*'  he  sleeps. 
**The  instant  the  mind  is  brought  to  the  contemplation  of  a  single  sensation,  that  instant  the 
sensorium  abdicates  the  throne,  and  the  hypnotic  faculty  steeps  it  in  oblivion." 


2.  INTERNAL  AFFECTIONS  OF  THE  MIND. 

This  division  of  mental  affections  includes  the /eclingi  and  the  intellect, 

1.  The  Feelings. 

Under  ihe  denomination  of  /eeh'nf/Sy  or  affective  faculties,  are  included  what  the 
phrenologists  denominate  the  propensities  and  sentiments. 

The  therapeutical  regulation  of  the  feelings  or  passions  is  principally  resorted  to 
in  nervous  and  mental  disorders,  and  consists  in  the  repression  or  encouragement 
of  particular  feelings  according  to  the  circumstances  of  each  case.     ''One  insane," 

*  The  frioticm  above  referred  to  should  be  very  light  and  gentle.    Strong  or  violent  friction  by  the  band 

!s;  as,  for  nllayinr  itching  and  irritation  of  akin,  and  pro- 
Patent  improttd  EUetricai  Horse-hair  Renovators**  are,  for 


or  horar-hair  glovea  ia  uaed  for  other  purposes;  aa^  for  allaying  itching ^and  irritation  of  akin',  and  pro- 
motlag  culMBaiina  circulatitm.    Dinneiord*B  **  Patent  improved  EUetricai  Horse-hair  Renovators**  are,  fi 
these  purpoaea,  a  great  improvement  over  the  ordinary  horae-hair  gluve«. — On  the  eubject  of  friction  as 
remedial  iiarnt,  the  atudent  mny  consult  Celaua,  lib.  it.  c.  14. 

*  Op  tit.  p.  eno.  >  Ibid. 

*  Lib.  iii.  c.  )I7.  '  Edinb.  Mtd  and  Svrg,  Joum.  vol.  viii.  p.  107. 

*  TAc  Amatomv  of  Sleep  i  or  the  Art  of  procuring  sound  and  r«/reshing  Slumber  at  Will.  p.  496,  <d  edit. 
1844. 
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obeerres  Dr.  Sponheim,^ ''will  behave  well  by  veneration;  another  by  fear;  a 
third  will  be  guided  by  love  of  approbation,  often  by  attention  paid  to  his  self- 
esteem;  many,  by  gentle  manners  and  kindness;  melancholic,  anxious,  and  fearful 
patients,  by  the  greatest  mildness."  The  same  author  further  observes,  <' every 
object  whidi  may  excite  the  deranged  feelings  must  be  removed.  This  is  the  case 
with  leligtoos  insanity,  in  pride,  in  melancholy,  and  in  any  other  feeling.  How 
injndicknifl  is  it,  therefore,  to  give  books  to  persons  insane  from  religion,  or  to  let 
them  hear  sermons  which  nourish  their  disorders ;  or  to  keep  with  melancholies  a 
eoDversalion  on  the  subject  of  their  despondency." 

fibpc  is  a  mildly  stimulating  or  tonic  passion,  which  may  be  beneficially  employed  in  most 
cases,  and  wliich  proves  injurious  in  few,  if  any.  Most  patients  receive,  with  satisfaction  and 
benefit,  masurances  from  their  medical  attendant  of  the  prospect  of  recoyery.  Even  in  diseases 
oTa  mortal  character,  life  may  be  sometimes  prolonged  by  concealing  from  the  sufferer  the  fatal 
naiare  of  his  malady. > 

Faiik  in  the  beneficial  agency  of  the  remedies  employed,  and  confidence  in  the  skill  of  the 
medical  attendant,  are  important  adjuvants  in  the  treatment  of  most  diseases.  To  them  both 
physician  and  empiric  owe  part  of  their  success;  and  it  is,  therefore,  the  doty  of  the  practitioner 
to  encourage  these  feelings  in  his  patient  by  every  legitimate  and  honourable  means. 

The  influence  of  the  imagination  on  disease  has  long  been  known,  and  is  a  fruitful  source  of 
fallacy  in  therapeutics.  Extraordinary  cures  have  frequently  lieen  ascribed  to  inert  and  useless 
means  when,  in  fact,  they  were  referable  to  the  influence  of  the  imagination.* 

Fear  is  a  depressing  and  debilitating  passion,  of  whose  power  over  disease  the  practitioner 
has  sometimes  availed  himself.  Thus  Boerhaave  prevented  the  recurrence  of  epileptic  attacks 
(bfooght  OQ  by  a  person  falling  down  in  a  fit  in  the  sight  of  the  hospital  patients),  by  directing 
a  red-boi  iron  to  be  applied  to  the  person  who  should  next  be  affected.^ 

Rgmowil/rom  home^  or  separation  of  the  insane  from  their  families  and  society,  is  an  import- 
ant agent  in  the  treatjnent  of  lunatics,  and  the  influence  of  which  is  referable  chiefly  to  the 
feelings  and  passions.  It  is  calculated  to  act  beneficially,  by  withdrawing  the  patient  from  the 
influeuce  of  domestic  circumstances  calculated  to  add  to,  or  at  least  to  keep  up,  the  morbid 
condition,  and  by  presenting  new  objects  tn  his  view,  which  arrest  his  attention  and  excite  new 
tiaioa  of  ideas.*  "Persons  insane  by  pride,*'  observes  Dr.  Spurzheim,  "are  sehlom  cured  in 
the  bosom  of  their  family,  where  they  are  accustomed  to  coiumand."  In  this  case,  removal 
is  desirable;  so,  also,  in  madness  from  niii<nnthropy,  jealousy,  hatred,  or  malice,  removal  is 
absolutely  neces^ry.  There  are  cases,  however,  where  separutir>n  is  objectionable;  as  where 
the  intellect  is  not  much  disordered,  and  the  atuichment  of  the  patient  to  his  relatives  is  very 
itrong.  ' 

There  can  be  no  doubt  that  the  injurious  effects  of  coercion  or  restraint,  formerly  considered 
essential  to  the  5ucce?iiful  treatment  of  insanity,  are  chiefly  reffrable  to  the  injured  feelings.* 

The  Slate  of  the  texual  feelingt  frequently  demands  the  attention  of  the  physician.  Marriage 
is  sometimes  recommended  to  remove  the  temptation  to  solitary  vice;  and,  in  epileptic  and 
hypochondriacal  cases,  1  have  witnessfd  it:*  beneficial  etfects.  There  are  cases, however,  where 
it  may  prove  injurious,  as  in  diseases  of  the  heart. 

2.  The  Intellect. 

Under  this  head  are  included  hoth  the  perceptive  and  reflective  faculties^  which, 
as  veil  as  the  feelings,  may  he  frequently  and  advantageously  influenced  for  thera- 
peatical  purposes. 

The  influence  of  mustV  is  referable  to  this  head.  It  has  been  employed  in  the  treatment  of 
diseases  (especially  those  of  the  mind)  fnjtn  very  remote  times.^     The  most  ancient  notice  of 


*  OhMrv^tioms  on  the  Titrangtd  Manifestations  of  the  Mindj  or  Insanity^  Ijond.  1817. 

*  For  *om«  jadiciout  remnrks,  by  8ir  H.  Ilnlford,  on  the  duty  of  the  phyHician,  in  withholding  from,  or 
enrareunicating  to  a  pntirai  the  nrolmble  issue  of  a  diseuae  displaying  mortal  symptoms,  see  London  Medi- 
tml  Gazette,  vol.  vii.  p.  Wi.  I  fully  agree  v^ith  the  late  learned  President  of  the  College  of  Physicians, 
tbat  the  first  duty  of  the  physician  is  '*  to  protract  the  life  of  his  patient  by  nil  prncticahle  means." 

■  See  Dr.  Haygnrth^s  Of  the  Imagination  as  a  Cnu^e  and  a  Cure,  of  Disorders  of  the  Body,  exemplified 
kfJUtitioms  Trartors  and  epidemical  Convulsions,  in  the  Lomlon  Medical  Review,  vol.  iii.  p. 28, 1800;  also, 
Dr.  Liad's  Treatise  on  the  Seurry,  p.  343  et  seq.  nnd  p.  .V)5,  3d  ed.  177*2. 

*  8e^  Dr.  William  Fiilcourr's  Dtssertation  on  the  Influence  of  the  Passions  upon  Disorders  of  the  Body, 
p.  100,  2d  ed.  Lond.  1701. 

*  Oo  this  sobject,  consult  Esquirol,  Des  Maladies  Mentales,  t.  ii.  p.  743,  Paris,  1838.  Also.  Prichard's 
Trtatis*  on  Insanity:  nnd  Dr.  Conolly  On  the  Advantages  and  Disadvantages  of  Removal  of  the  Patient 
froms  Home,  in  the  Lancet  for  April  25th,  1840. 

*  For  an  account  of  the  non-restraint  system  pursued  at  Hanwell,  nee  Dr  Conollv's  I«ectaresin  the 
laaorr  of  Nov.  1,  lbt.5.  In  cases  of  great  violence,  seclusion  in  a  pnddcd  room  is  substituted  foe  bodllVY 
coereion. 

^  F.  A.  Steiobsck,  Diss.  Inaug.  d$  Musiees  atgiu  PofsoSf  Berol.  1826. 
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its  remedml  use  occurs  in  the  Bible,^  where  the  sacred  bisiDrian  tells  us  that  DaTid  enrad  the 
melancholy  of  Saul  by  it  Tliis  happened  more  than  a  thousand  years  before  Christ.  The 
ancient  Greeks  also  had  recourse  to  music  in  medicine,  though  Hippocrates  makes  do  mentioii 
of  it.  It  would  appear  to  be  principally  adapted  for  the  relief  of  the  melancholic  form  of  in^ 
sanity,  but  its  benefiinHl  effects  are  very  tranrtitory,  and  have  been  greatly  exaggerated.  EsquiiOp 
tried  it  at  Charenion  in  e\ery  way,  and  under  the  most  favouraUe  circum»tanoes,  but  witli  Utila 
success.  ^  Sometinit>i</'  he  re[K)ri«,  "■  it  renderetl  the  patients  furious,  oAen  it  appeared,  to  diTOt 
them;  but  I  cannot  affirm  that  it  contributed  to  their  recovery.  To  the  convalescent,  however, 
it  proved  advantateeou!«."  A  more  recent  writer  (Dr.  Conolly)  also  observes,'  that  **  little  regard 
is  probably  due  to  mu»ic  as  a  remedial  means,  its  eflfects  being  usually  only  temporary.  Violent 
patients  often  become  silent,  and  tlien  moved  to  weepin^i  when  the  piano  is  played  to  them." 
As,  in  the  therapeutical  employment  of  music  in  insanity,  our  object  is  to  create  agreeable 
emotions,  by  recalling  the  happy  events  of  bygone  times,  and  by  restoring  old  associationt  and 
trains  of  thought,  particular  attention  should  be  paid  to  adapt  the  cliaracter  of  the  music  to  the 
peculiarities  of  each  case;  for  it  is  obvious  that  what  may  prove  beneficial  to  one  patient  maj 
be  injurious  to  another. 

RuMmmg,  with  nervous,  hypochondriacal,  and  insane  patients,  rarely  proves  serviceable. 
This  arises  chiefly,  perhaps,  from  the  circumstance  that  the  malady  in  these  cases  is  more  Ira* 
quently  seated  in  the  feelings  than  in  the  understamling;  and  wherever  strong  feelings  are 
deranged,  little  effect  is  to  be  ex|>ected  from  rea!»onim;.  In  many  instances  it  is  absolutely 
injurious, "  by  exciting  irritation  in  the  mind  of  the  sufferer,  who  thinks  his  oounselkkra  are 
either  unfeeling  or  incredulous  towards  his  complaints.''^ 


PART  II.-PHYSICAL  BUT  IMPONDERABLE 

REMEDIES. 

{Remtdia  phyMica.) 

In  this  part  we  have  to  consider  Light,  Heat,  Electricity,  and  Magnetism  M 
remedial  agents. 

1.  LUX.— LIGHT. 

{Lumen.) 

Properties  of  Solar  Liqiit. — Solar  light  posscsj^es  several  distinct  properties 
or  qualities:  it  illuminates  bodies;  it  raises  their  temperature;  it  effects  in  them 
various  chemical  changes;  and,  on  some,  it  confers  the  faculty  of  being  self-lumi- 
nous or  phosphorescent. 

To  account  for  these  properties,  the  rorpwrular  hypolketit  assumes  the  exigence  of  as  many 
kinds  of  impondeiable  matter  as  there  are  chi&^e^  of  pio|  erties.  Thus  ihe  illuminating  quality 
is  ascribeti  to  an  ini|H>nticmMe  termed  li;!ht.  the  onloritii.*  property  to  valeric,  the  chemical  pro- 
perty to  titlmnii^ity.^  anil  the  pho<phon>$:enic  property  to  an  imponderable  which  has  IMM 
hitlterto  r(H*eive<l  a  name.*  But  the  trndulatory  AyporAfsi*  explains  the  phenomena  by  assuming 
the  existence  of  one  im|x>n<iemhlo  or  ethereal  metluim.  to  the  mechanical  action  of  whose 
▼ibrattons  or  undulation*  on  the  atoms  of  matter  all  these  pit^pertjes  of  solar  light  are  ascribed; 
the  ditferences  in  the  etfeet^  of  this  nction  dei^ending  on  differences  in  the  frequency  of  the 
undulations.  Of  the  umlulaiions  which  excite  the  sensatiou  o(  colour,  the  shortest  and  mosc 
frequent  are  assumeti  to  province  the  sensation  of  vitMet;  while  tlie  longest  and  least  frequent 
give  rise  to  the  sensation  of  re^l.  The  greiafe>t  chemical  edects  are  siipposetl  lo  result  from 
undulations  wbidi  are  more  rroituent.  but  sliorter.  than  those  which  give  rise  to  the  greatest 
caloritio  effects.     Lastly,  the  phosphores^viwe  i^  sup|iosed  lo  arise  from  tlie  neutralization  of 

•  1  Sommfl.  XTi.  15—423.  '  Ii*s  XntiuHf$  MfutmU*.  t.  d.  p.  SV.  Paris,  1S3S. 

•  Tkt  Rfport  ofik^  Rtxtdfnt  Pkfr$ieimu  o/tkf  M'itntrfiJ  Lwmatit  Arftmm.  prtumttd  to  tkt  Court  o/Qtmrttr 
8€tri«mrf<tr  MiidUtfT,  nt  tkf  ytufilfffx  'S«tfif>ns.  1SI0. 

•  Ckamft  '/Air.  er  the  Pmrstitt  t\i^  Htnitk  a»:1  Rr.-r-tauim,  t7;ii«r<i«fiHf  tkf  KemfjUttai  imjlmemet  ofhodilf 
tTfrriM.  rAaiiff  of  setnt,  pure  air,  amJ  trmpi'mrf  rrlajmtijm^  m  ntimtft  mmd  tm  kioJtk,  br' James  J^ibasoa, 
M.n..4ihed.  1838. 

•  Tir 4 -^xf '->'«.!>  ivn  Tiihitnn*.  a  benutiful  vouih  \Ti:h  wh<'»i  Aur«>ra  fell  in  lore !  (DrapeTi  Load.  Kdink. 
and  DmU   Ph'l.  Mis.  v-^l.  xxi   ISie.) 

•  Draper,  op.  ci:.  Vil.  xxr  1>I4. 
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the  two  eleetricities  which  are  leparated  from  each  other  by  the  mechanical  action  of  tha 
■ndobiriont  on  the  atoms  of  the  phosphorescent  body.' 

PllTSiOLOGiCAL  EFFECTS. — Tu  the  Organized  world,  light  performg  important 
foDCtions,  and  acts  as  a  vivifying  or  vital  stimulus.'  This  physiological  property 
nay  be  a  primary  or  secondary  quality  of  light;  that  is,  it  may  be  an  influence 
distinct  in  its  nature  from  any  of  the  physical  properties  already  alluded  to,  or  it 
may  be  a  consequence  of  them. 

Morning  light  is  popularly  believed  to  exercise  a  more  bcncfiinal  influence  on  the 
nntrition  of  animals  and  plants  than  afternoon  light.  If  this  notion  bo  well  founded, 
it  lends  aapport  to  the  opinion  that  the  physiological  effects  of  light  are  connected 
with  the  chemical  influence  of  this  agent ;  for,  in  photographioal  experiments,  it  is 
usually  foand  that  the  rays  of  the  morning  sun  are  more  effective  than  those  of 
the  anemoon  sun. 

Light  promotes  the  nutritive  processes  of  vegetables,  and  is  the  cause  of  the  green 
eolonr  of  plants.  That  curious  phenomenon  denominated  the  sle^p  of  plants  is 
nipposed  to  be  connected  with  the  absence  of  light.  A  morbid  condition,  called 
ftiofntion,  or  Uanchhuj,  is  observed  in  vegetables  which  grow  in  obscure  places.' 

On  animals,  light  operates  in  a  twofold  manner ;  it  promotes  their  development 
and  nutrition,  and  it  acts  as  a  specific  stimulus  to  the  eye,  as  the  organ  of  vision.^ 

Privation  of  light  disposes  to  inactivity  and  sleep.  Edwards  found  that  it 
retarded  or  prevented  the  hatching  of  the  ova  of  frogs.  The  disease  called  anxmia 
or  k^i>«mia  in  man,  is  analogous  to  the  condition  termed  etiolation  in  vegetables; 
and,  like  the  latter,  is  sometimes  referable  to  deprivation  of  light,  combined,  how- 
ever, with  other  deleterious  causes.^ 

Amaurosis  (retinitis?)  occasionally  results  from  the  exposure  of  the  eye  to  strong 
light.  The  effect  of  the  sun-stroke  (coyi/>  de  soleil,  or  ictus  aolaris)^  in  inducing 
inflammation  of  the  brain,  may  be,  in  part,  perhaps,  owing  to  the  influence  of  the 
li^t  of  the  solar  rays. 

UsE8. — In  maladies  characterized  by  imperfect  nutrition  and  sanguification,  as 
scrofula,  rickets,  and  anaemia,  and  in  weakly  subjects  with  (edematous  limbs,  &c., 
free  exposure  to  solar  light  is  sometimes  attended  with  very  happy  eifects.  Open 
and  elevated  situations  probably  owe  part  of  their  healthy  qualities  to  their  position 
with  regard  to  it.  The  observations  of  Dr.  Edwards  on  the  influence  of  light  in 
promoting  the  perfect  development  of  aniiuuls,  led  him  to  conclude  that,  in  climates 
where  nudity  is  not  incompatible  with  health,  exposure  of  the  whole  surface  of  the 
body  to  light  is  favourable  to  the  regular  conformation  of  the  body ;  and  he  has, 
therefore,  suggested  isolation  in  the  open  air  as  a  means  calculated  to  restore  healthy 
conformation  in  scrofulous  children  whose  deviations  of  form  are  not  incurable." 

1.  Darkness. 

In  all  diseases  of  the  eye  attended  with  local,  vascular,  or  nervous  excitement, 
in  inflammatory  conditions  of  the  brain,  in  fever,  and  in  mental  irritation,  whether 
attended  or  not  with  vascular  excitement,  the  stimulus  of  light  proves  injurious, 
and,  in  such  cases,  darkness  of  the  chamber  should  be  enjoined.     After  parturition, 

*  B.  Beeqaerd  0«  the  Constitution  of  the  Solar  Spectrum.    In  Taylor's  Srientijir  ^femoirs^yo\.  Hi.  1843. 
The  phnue  viri/yin^  or  rital  stimuli  ia  nued  to  deiiignate  thoie  ezternul  oonditionii  ncceesary  to  the 


respecting  the  influence  of  liffhi  on  vc^j^etati 
Geukitku  des  Lirktex,  Osnabmck,  1709;  Lanof^rebe,  Ueher  dan  Lirht^  vorzugKWfi.w.  Ubtr  die  chemisrhen 
mud  phyfiotogifeheu  Wirkungtn  dfSselhtUj  p.  1f>7,  MHrhurg,  IKM;  R.  Hunt,  Kfsettrehes  on  Lights  Lond. 
U44:  GBrdaer  (of  Amcricn).  Lond.  Edinb.nnd  Dubl.  Phil.  Mag.  vol.  xxiv.  IfciU.  Also,  De  CandoUe, 
PkfHologit  eigetate,  t.  iii.  p.  1000,  Paris,  183*2.— S^tark,  in  his  Allgem.  Pathol,  p.  211,  Leipsig,  183t),  gives 
acumplete  mecoant  nf  the  literature  of  this  subject. 

*  On  the  influence  of  li^ht  on  nniiunls,  see  J  C.  Ebermaier,  op.  supra  eit.:  E.  Ilnrn,  Ueberdie  Wirkun- 
gm  ds*  LiektA  auf  den  Ub^ndtn  mensehliehen  KOrprr,  K6nigsberg,  17M:  Land^rebe,  op.  supra  eit.  p.  370; 
ud  W.  F.  Rdwnrdc.  De  rinjtuenee  d^s  Agens  physiques  sur  la  Vi«,  p.  3(4,  Paris,  liM. 

>  8ee  the  ease  of  the  workmen  employed  in  a  French  coal-mine,  detailed  in  the  Dietionnaire  de  Midt" 
OM,  art.  Jm^imm  ,-  mud  M.  Andnira  Treatiu  om  Patkologieal  Anatomy ^  translated  by  Drs.  Tuvmsead  aud 
Went,  Tol.  i.  p.  97. 

■  Op.  SMpfU  eit.  p.  401. 
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severe  wounds^  and  surgical  operations,  and  in  all  inflammatory  oonditionsy  exdn- 
sion  of  strong  light  contributes  to  the  well-doing  of  the  patient.  Lastly,  darkness 
is  employed  to  promote  sleep.*  In  most  cases  where  obscurity  is  indioatedy  rest 
and  quietude  should  be  enjoined. 

2.   Dioptric  Instruments, 

When  vision  is  imperfect  from  defect  of  focal  distance,  t.  e,,  from  some  defeet  of 
the  image-forming  parts,  of  the  eye,  the  remedy  consists  in  the  use  of  dioptric  or 
refracting  instruments  (eye-glasses;  spectacles).  In  myopia  (i.  e.,  short  or  near- 
sightedness),  double  concave  lenses  are  usually  employed  to  counteract  the  over 
refractive  power  of  the  humours;  while,  in  presbyopia  {long  or  far'siyhiedneu)^  con- 
vex lenses  or  magnifiers  are  generally  used  to  obviate  the  diminished  refnctiva 
power  of  the  humours  of  the  eye."  These  are  generally  double  convex  glaaaes; 
but,  for  couched  eyes,  plano-convex  glasses  are  frequently  employed,  in  order  to 
g^ve  a  larger  field  of  vision. 

Lenses  for  the  above  purposes  arc  commonly  made  either  of  flint-glass  or  of 
Brazilian  quartz."  The  latter,  called  pehUe^  has  the  advantage  of  greater  hardness, 
and  it  is  not,  therefore,  so  readily  broken  or  scratched.*  The  diathermancy  of  qnartx 
is  about  the  same  as  that  of  mirror-glass.^ 

Occasionally  lenses  of  other  forms  than  those  above  enumerated  are  employed;  but  the  onljr 
one  deserving  of  special  notice  is  the  peristopic  or  fninisaa  (concavo-convei}  lens,  reoommeoded 
by  Dr.  Wollaston*  for  enlarging  the  field  of  vision^ 
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*  9eep.S7. 

*  In  opticians*  shops  two  triol  boxesy  or  frames  q/'.<i>Af,  are  kept :  theonecomprines  the  range  of  doable 
convex,  the  other  of  the  double  concave  lenses.    These  are  used  for  trying  myopic  or  presbyopic  eyes. 

'  Quartz  presents  some  remarkable  optical  phenoniona.  It  possesses  the  property  of  double  refimetiCNi 
in  the  direction  of  its  axis.  In  this  it  differs  from  every  other  known  uniaxial  crystal.  Moreover,  whea 
a  plane-polarised  ray  is  transmitted  through  a  prism  of  quarts,  the  two  pencils  into  which  the  ray  is 
divided  are,  at  their  emergence,  elliptically  polnnacU  (Airy,  in  Tk«  Tramg^etions  oftht  Cmmbridg*  PAil*- 
sophical  Society,  vol.  iv.  1833). 

*  Leaves  made  of  amber  are  readily  scratched,  and  si><m  lose  their  polish. 

*  Melloni.  Hay/or's  Seirntt^c  Memoirs^  vol.  i.  p.  1.  The  transcalency  or  diatherroancy  of  several  traat- 
parent  solids  is  as  follows : — 

Of  100  rays  of  heat  proceeding  from  the  flame  of  an  Argnnd  lamp,  there  were  transmitted  by 


Rays  transmitted . 

Rock  salt Wi 

Iceland  spar                       .        .    G*2 
Quartz 62 


Rofs  trmumiU*^, 
Mirror  glass  .        .    OS 

Alum » 

Sulphate  of  copper  (diaphanous)  0 


In  anotlier  series  of  experiments.  Melloni  ascertnine<l  the  relative  diathermancy  or  flint-glass^  mirror 
(plate)  class,  and  crown-glass,  to  be  respectively  05.  G:},  ond  49. 

*  yirMolsen*$  Journal,  vols.  vii.  and  viii. 

'  For  further  information  rmpectinfir  spectacles,  consult  Mackenzie's  Pmetieal  Trtathe  an  Diftttt  %f 
the  £>«.  np.  7S4  and  792,  3«]  edit.  I«>nd.  Ih4(I:  Kitchener's  Eeomomjf  of  the  Eyes^  Part  1 — Spectacles*  W 
edit.  l^»nd.  I?a6;  and  Cox*s  Spfrtarlf  S^rrrts,  f.i>ndon,  1S,V. 

'A  coaeare  glass  of  a  given  number  of  iuclii-s  fi>cua  is  considered  to  be  equivalent  to  a  convex  glass  of 
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3.   Chromatic  Instruments. 

In  some  affectioDS  of  the  eye  (popalarly  known  as  weakness  of  su/kt),  coloured 
Asats  are  employed,  with  occasional  relief,  to  diminish  the  intensity  of  light. 
TliOBe  with  a  neutral  or  gray  tint  (or  twilight  tinge),  recommended  hy  Mr.  Mayo/ 
prore  the  moat  agreeable  to  the  eye. 

WhiU  light  is  most  fatifniing  and  hurtful  to  the  eye.'  The  disease  called  snow-blindness, 
which  sometiniefl  results  from  the  long  contemplation  of  a  country  covered  with  snow,  is  pro- 
bably rctinitia.* 

Both  nd  and  ytthw*  light  are  hijnrious  to  the  eye.  To  the  excess  of  the  yellow  and  red 
mya  in  oommon  artificial  light,  may  be  in  part  ascribed  the  baneful  influence  of  this  light  in 
eannng  inipaired  vision.  Two  modes  of  preventing  its  ill  ejects  have  been  suggested ;  viz., 
die  acklhkm,  by  reflection,  of  the  bine  rays  that  are  deficient  (as  hy  the  use  of  conical  blue 
ihades  or  reflectors  around  the  flame);  or  the  subtraction,  by  absorption,  of  the  red  or  yellow 
nya  that  are  in  excess  (ns  by  passing  the  light  through  blue  glass,  or  some  other  transparent 
mediam  of  a  bine  tint).' 

Gnt%  bhey  tiu/igo,  and  violet  lights  are  much  less  injurious  tlian  either  red  or  yellow.  Spec- 
adesof  the«e  colors  have  been  made  for  the  use  of  those  suficring  with  sensitive  eyes;  but 
diey  are  inferior  to  the  neutral  tint  before  mentioned,  since,  aAer  their  removal  from  the  eyes, 
every  object  sometimes  presents,  for  a  short  period,  complementary  tints ;  showing  that  these 
eoloors  have  fatigued  the  retinae. 

All  dark  coloured  glasses,  however,  and  especially  black  crape  spectacles,  are  objectionable, 
oo  acoouDt  of  their  greater  power  of  absorbing  and  radiating  caloric,  by  which  liiey  prove  hea^ 
iog  to  the  eyes." 

• 

2.  CALOR.— HEAT. 

Phtsiolooical  Effects. — All  living  beings,  bat  especially  the  animals  de- 
Dominmted  warm-blowM,  generate  heat.  To  all  a  certain  temperature  (which 
differs  in  different  individuals)  is  essential  to  the  maintenance  of  life;  and  heucb 
edoric,  or  heat,  is  a  vital  stimulus.^  Increased  beyond  a  certain  degree,  it  ceases 
to  be  vivifying:  it  may  cause  inflammation  or  apoplexy;  it  may  exhaust  by  its 
prolonged  stimulant  operation;  or,  when  its  action  is  very  violent,  it  may  decern- 
poae  the  organized  tissues  by  its  chemical  influence. 

The  effects  of  caloric  on  living  beings  are  threefold,  viz. : — 

1.  Phtsical;  including  erpantion  or  dUaiaiion^  fluidity^  and  augntented  temperature. 

2.  Chbxicai.;  comprising  increaud  tendency  to  changes  of  composition  and  decomposition, 

3.  Dtsiaiiicai.,  Phtsiolooical,  or  Vital;  comprehending  all  changes  in  the  condition  of  the 

vital  pnqtertiet  proiluced  by  heat.     These  changes  are  of  two  kindjs 

m.  Primary  ;  exaltation,  excitement,  or  augmentation,  of  vital  action. 
6.  Secondary ;  exhaustion,  or  diminution,  of  vital  action. 

a.   On  Vegetables. — A  certain  degree  of  heat  promotes  all  the  vital  processes  of 

plants.     It  accelerates  germination,  the  growth  and  development  of  all  vegetable 

organs,  inflorescence,  fecundation,  and  the  ripening  of  the  fruit;  and  it  quickens 

.the  movements  X)f  parts  susceptible  of  motion.     Too  elevated  a  temperature,  accom- 

the  Bme  number  of  inches  focus ;  because,  when  superposed,  the  refraction  of  the  one  exactly  neutralizes 
that  of  the  other. 

*  The  Fkiloaophy  of  Livings  Load.  1K38. 

*  The  intease  light  caased  br  the  ignition  of  charcoal  and  the  combustion  of  inetnls,  eflected  by  the 
Tnllaie  battery  constructed  by  Mr.  Grove,  hns  produced  on  mvself,  ni  well  as  on  8t>inc  fri**nri».  temporary 
bliadneaa.  The  syroptoros  (which  lasted  two  days  in  my  case)  were  those  of  retinitis,  with  profuse 
kebrrouition. 

*  Mackenzie,  op.  supra  cit.  p.  501. — Xenophon  (Anabasis^  lib.  iv.)  speaks  of  snnwblindness. 

*  Hence,  amber  lenses,  as  well  as  amber-coloured  gliiss  lenses,  are  nhjectinnnlile. 

'  ffee  Dr.  James  Hunter's  work  On  the  Inflw.nce  of  Artijiciat  Light  in  causitig  Impaired  Vision^  Edin- 
borvh.  1910. 
'  llellooi  {op.  supra  cit.)  ascertained  the  diMthermanous  properties  of  coloured  glasses  to  be  as  follows : 
Of  Vtib  incident  rays  there  are  transmitted  by 

Coloured  glass,  Rays  transmitted.  Coloured  glass.  Raj/s  transmitted. 

Deep  Tiolet  .        .  .        .53  Brijrht  vellow    ....    34 

ViTid  red  .  .        .47  Mineral  gr^rn    .                          .23 

Clear  hloe  '  .        .  .        .42  Very  deep  blue          .                .10 

foot-note  at  p.  71. 
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panicd  with  dryness,  deranges  the  health  of  plants;*  and  an  intense  heat  deoom* 
poses  the  vegetable  tissues. 

6.  On  Man  and  other  Animals.* — A  certain  degree  of  external  heat  (diffevmt 
in  different  beings)  promotes  the  vital  manifestations  of  animals,  and  hence  wa 
denominate  it  an  excitant  or  stimulant.  Its  prolonged  operation,  howeveri  is  fd* 
lowed  by  debility  and  exhaustion  proportionate  to  the  previous  excitement. 

a.  Effects  of  heat  applied  fopicalff/. — The  effects  of  topical  heat  are,  first,  a  sen- 
sation of  warmth,  redness,  turgescence,  and  a  slight  augmentation  of  temperatnra 
of  the  part  heated.  The  diameters  of  the  minute  capillary  vessels  expand  under 
the  influence  of  caloric,  and  thus  the  red  blood-disks  are  enabled  to  enter  tnbes 
which  were  previously  impervious  to  them.  The  augmented  volume  of  the  parif 
arises,  therefore,  in  a  great  measure,  from  the  presence  of  an  increased  quigDititj  of 
blood;  but  in  part  also  from  the  physical  dilatation  of  the  solids  and  fluids  cained 
by  their  augmented  temperature.  The  living  tissues  become  more  relaxed^  sof^ 
and  flexible,  under  the  influence  of  a  moderate  heat,  and  admit  of  a  more  rapid 
transpiration. 

A  more  violent  degree  of  heat  causes  burning  pain,  redness,  and  vesication.  A 
slill  more  intense  heat  destroys  vitality  and  organization.  Whenever  a  large  por- 
tion of  the  surface  of  the  body  is  destroyed  (as  in  bums  and  scalds),  great  consti- 
tutional  disturbance,  or  even  death,  results  from  the  shock  given  to  the  nervons 
system.  Acute  ulceration  of  the  duodenum  is  not  an  infrequent  cause  of  death  in 
cases  of  severe  burns.* 

^.  Effects  of  heat  applied  to  the  whole  hodt/. — If  the  whole  body  be  subjected  to 
an  elevated  temperature,  not  incompatible  with  prolonged  life,  its  effects  are  mani- 
fested first  in  the  vascular  system,  and  in  the  organs  connected  therewith.  The 
superficial  vessels  enlarge;  the  skin  becomes  redder;  and  the  pulse  quicker  and 
fuller:  respiration  is  more  frequent;  the  animal  heat  is  augmentea;  and  the 
expired  air  is  hotter,  and  more  loaded  with  vapour. 

Increased  exhalation  (first  of  insensible  and  vaporous  matter,  then  of  visible  and 
liquid  sweat)  and  augmented  secretion  of  the  periphery  soon  succeed.  The  rapid 
conversion  of  a  liquid  into  an  aeriform  fluid  (insensible  perspiration)  is  attended 
with  the  production  of  cold;  and  thus  animals  are  enabled  to  counteract  external 
heat,  and  to  maint^iin  nearly  their  original  temperature,  when  exposed  to  a  tem- 
perature considcnibly  higher  than  that  of  their  own  bodies,  by  the  increased  per- 
spiration which  they  suffer  under  these  circumstances.  The  determination  of  the 
surface,  and  the  increased  transpiration  and  secretion  of  the  skin,  are  attended  with 
a  contemporaneous  diminution  of  activity  in  some  of  the  internal  organs.  Thus, 
the  secretions  of  the  kidneys  and  of  the  mucous  membranes  are  diminished  in  oon- 
sequence  of  the  increased  secretion  and  exhalation  of  the  skin. 

The  miitunllyanta;{oni7.in<{  itiflnence  of  determinations  of  blood  to  diflferent  parts^-as  well  at 
of  the  siHiretions  of  differtMit  i issues — is  a  circumstance  the  knowledj^e  of  which  is  of  great 
practical  value  in  therapeutics^ 

The  augmented  secretion  of  bile,  and  the  tendency  to  hepatic  diseases,  so  com- 
monly observed  in  Europeans  when  they  become  residents  in  warm  climates,  are 
other  effects  of  the  continue<l  operation  of  heat  on  the  body.' 

That  heat,  aided  by  inactivity  and  exceM  of  fooci.  is  capable  of  inducing  hepatic  disease,  if 
well  shown  in  the  ca:«e  of  the  yt*itne.  The  celebrated  pat^s  de  foies  graw,  prepare<l  at  Stmsborg 
and  Metz,  are  made  from  the  artiticially  enlarged  livers  of  geese.  The  birds  are  shut  up  in 
coops,  within  heated  nwins.  and  are  frequently  crammed  with  Ibod. 

Kelaxation  of  the  living  tissues  is  another  consequence  of  the  employment  of 


«  DcCnndolle,  Phwtio!ot;if  V^sitaU,  t.  iii.  p.  1009. 

•  See  StAfk'H  AllKfui.  Pathol.  S.  'iM  und  1170,  I^ipzifr,  1F39.  for  the  litemtnre  of  this  sabject. 

*  9ee  Mr.  Curling's  cases  in  tlie  Mrd.-Chir.  Trams,  vol.  xxv.  p.  MO. 

*  See  some  valuable  remarks  on  the  **  antagonism"^  of  the  secretions,  in  Mailer's  EUmentM  o/Phfiiologff 
by  Dr.  Buly,  vol.  i.  p.  473. 

•  Liebiff  {Animal  Chemistrf.  pp.  33  and  '21,  Lond.  Itli)  regaids  hepatic  diseases  as  diseases  "  arising  from 
excess  of  carbon." 
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■odermte  heat  This  effect,  which  is  hest  observed  when  moisture  is  conjoined 
vith  caloric,  commences  first  in  the  part  to  which  heat  is  applied :  and,  when  the 
whole  floifaoe  of  the  body  has  been  subjected  to  an  increased  temperature,  its 
lelazing  influence  soon  extends  to  internal  parts:  bcnce  arise  atony,  diminution 
if  Biucular  power,  a  feeliog  of  languor  or  fatigue,  and  an  indisposition  to  corporal 
exertion. 

The  primary  effect  of  moderate  heat  on  the  nervous  system  is  excitation ;  the 
mondary  effect  exhaustion.  In  the  first  instance,  sensibility  is  agreeably  promoted, 
the  action  of  the  voluntary  muscles  assisted,  and  the  intellect  somewhat  exalted. 
Bat  to  these  effects  succeed  languor,  relaxation,  listlcssness,  indisposition  to  corporal 
and  menial  labour,  and  tendency  to  sleep. 

Tbe  iBngDOr,  iDdolen?p.  and  relaxed  fibres,  so  commonly  observed  in  tbe  inhabitants  of  tropi- 
cal dinwttf*,  are  probably  to  be  aiicnbed,  in  a  great  measure,  to  the  exhausting  and  enervating 
iafloefice  of  external  beat. 

Lastly,  the  prevailing  maladies  of  hot  climates  may  be  referred  to  as  farther 
iDnatrations  of  the  effect  of  continued  heat  on  the  body.  Fevers,  diarrhoDa,  dysein- 
(ery,  cholera,  and  liver  diseases,  may  bo  regarded  as  the  special  maladies  of  the 
burning  equatorial  regions. 

The  exhaustion  which  follows  tbe  excitation  caused  by  heat  and  other  stimuli 
voald  seem,  to  use  the  words  of  Muller,^  to  '^show  that  the  organic  force  is  con- 
mmed,  as  it  were,  by  the  exercise  of  the  functions;''  and,  to  employ  a  simile  of 
Dr.  Priestley,'  we  may  say,  that  as  a  candle  bums  out  much  faster  in  oxygen  gas 
dian  in  air,  so  we  may  be  said  to  live  out  too  fast  when  under  the  exciting  influence 
of  an  elevated  temperature. 

Uses. — As  a  remedial  agent,  heat  serves  several  important  purposes.  It  is 
enployed — 

1st.  To  produce  local  or  general  excitation  of  the  nervous  and  vascular  systems. 

&  To  restore  the  cimilRtion  and  temperature  to  their  natnnil  standard.  Examples. — Bottles 
of  hot  water  to  the  feet  in  coldness  of  the  extremities;  warm  or  hot  baths  in  asphyxia  from 
drou'oing,  in  cnllap«>e  from  cholera,  fevers,  &c.;  wiirm  bntlis,  or  exposure  to  the  ruys  of  a 
OMnmon  (ire,  in  old  paralytic  cases  with  feeble  circiilatidn  antl  cold  extremities. 

b.  To  equalize  the  distribution  of  blood,  and  thorchy  to  check  a  preternaturHJ  nfdux  to  other 
Of|0ins.  £rafnpZn.— Warm  applications  to  the  feel  to  relieve  doterminntions  of  hlood  to  the 
brain;  warm  ljtiih:$  in  some  internal  diseases  attended  with  coldness  uf. surface,  or  whicrh  appear 
to  be  connected  with  the  disappearance  of  a  cutaneous  eruption:  warm  Uiths  and  fomentations 
in  jeastritis,  enteritis,  cystitis,  and  nephriti.?. 

2dly.  To  re-establish  or  augment  secretion  and  exhalation. 

a.  To  promote  diaphoresis.  Exam/zUs. — Warmth  to  tlu^  skin  to  promote  the  operation  of 
sadorific  medicines;  warm  liaths  and  warm  clothing  in  diabetes  relieve  thedry  »nd  unperspira- 
ble  state  of  skin,  and  ch^ck  the  excessive  secretion  of  urine;  they  are  also  im|>oriant  remedial 
asents  in  granular  disease  of  the  kidney;  warm  vaponr  and  water  baths  in  colds,  rheumatic 
■dedionp,  nealy  diseases,  &c. 

b.  To  prnmole  menstruation.     Example. — Warm  baths  in  amenorrhoen. 

e.  To  promote  exhalation  and  secretion  from  the  air- passages.  Example. — Inhalation  of 
warm  aqueous  va'fiour  in  irritable  conditions  of  the  air-pa£isa&(es. 

3d]y.  To  relax  tense,  rigid,  or  spasmodically-contracted  tissues. 

a.  To  reduce  the  contractile  power  and  tension  of  muf^cular  aofl  other  tissues,  and  thereby  to 
fiiTOur  tbe  reduction  of  dislocations  and  hernia.  Example. — Warm  baths  previous  to  the 
attempte«l  reduction  of  old  dislocations  and  of  strangulated  herniir. 

6  To  soften  tissues  which  are  pret«»rnaturally  figui.  Example. — The  warm  liath,  with  sham* 
poojns.  in  rheumatic  stiffness  atid  rigidity. 

r.  To  relax  spasm.  Example: — Warm  baths  and  fomentations  in  tetanus,  colic,  passage  of 
orinary  or  biliary  calculi,  spasmmlic  retention  of  urine,  &c. 

4th ly.  To  sooth  and  alleviate  pain,  whether  inflammatory,  spasmodic,  or  neuralgic. 

a.  To  alleviate  inflammatory  pain.  Examples. — Warm  water  an<l  poultices  to  burns  and 
icalds,  to  inflamed  and  buppnrutirij^  parts,  ulcers,  inflamed  piles,  &c.  They  relax  tissues,  and 
thereby  relieve  pain  from  tension. 

'  Op.  eit.  vol.  i.  p.  SQ. 

■  Exftriments  amd  Observations  on  different  kinds  of  Air ^  vol.  ii.  p.  169,  Birmingham,  1790. 


76         PHYSICAL  BUT  IMPONDERABLE  REMEDIES.— Heat. 

b.  To  allaf  spatmodic  pain.  ExampUt. — Warm  baths  and  fomentatkms  in  strangnry,  ooUOi 
passage  of  calculi,  Sec 

c.  To  allay  neuralgic  pain.  JExamp/es.— Fomentations  in  toothache,  faceache,  earache,  &&: 
warm  baths  in  neuralgic  dysmenorrbcea,  &c. 

5thlj.  To  promote  the  termination  of  inflammation  and  its  oonseqnenoeB  bj 
facilitating  certain  organic  changes. 

a.  To  promote  the  resolution  of  inflammation.  Examplt, — Warm  fomentations  and  ponltioes 
to  inflamed  parts. 

6.  To  promote  suppuration.     Example. — Warm  fomentations  and  poultices  to  boils. 

c.  To  further  tlie  escape  of  pus  from  abscesses.  Example. — Poultices  to  abscesses  after  the/ 
have  been  opened. 

d.  To  pronK)te  the  separation  of  sloughs.  Example — In  some  forms  of  gangrene  ponltioet 
are  useful  by  promoting  the  throwing  off*  of  the  slough. 

6thly.  To  bum  or  destroy  .chemically. 

a.  To  <]estmy  poisonous  substances  introduced  into  the  living  tissues.  Exatnple.^~The  aetnal 
cajitery  in  bites  by  rabid  animals. 

6.  To  destroy  morlwd  growths.  Example. — ^The  actual  cautery  to  destroy  fungus  of  the 
antrum. 

e.  To  stop  hemorrhage.  Example, — A  hot  iron  applied  to  the  mouth  of  the  wounded  yeieei 
or  ve&^els. 

d.  To  produce  revulsion  or  counter  irritation.  Example* — Steam,  boiling  water,  heated 
metal^  moxa,  &c.,  applied  to  the  skin  to  relieve  di9ea>es  of  internal  parts. 

e.  To  open  aliscesses,  close  fistulous  sores,  &c.  Example. — The  actual  cautery  is  oocasioD* 
ally  applied  in  these  cases. 

Contraindications. — The  most  important  circumstances  which  oontndndicate 
the  employment  of  heat  are — 

1.  Great  vascular  excitement,  plethora,  aneurism,  dilate<I  heart,  hemorrhage,  &c. 

2.  Great  relaxation  and  flabbines^  e«pecially  in  the  superficial  organs. 

3.  Profuse  secretion  and  exhalation. 

4.  Great  nervous  excitability  with  little  power. 

Methods  of  augmenting  the  Temperature  of  the  Body. — ^Thereare  three 
modes  of  promoting  or  raising  the  temperature  of  the  body : — 

1.  By  communicating  sensible  heat  from  without,  either  by  the  application  of  heated  8ul> 
stances  to  the  body,  or  by  the  intro^luotion  of  radiant  heat. 

2.  By  diminishing  the  cooling  influence  of  surrounding  bodies;  as  by  the  use  of  clothing 
made  of  substances  which  are  bad  conductors  of  caloric 

3.  By  augmenting  the  generation  of  animal  heat  within  the  boily;  ns  by  active  exercise, 
friction,  and^the  Uisc  of  medicines  or  foods  which  accelerate  circulation  and  respiration. 

Of  these  three  methods,  the  first  is  the  one  which  is  the  special  object  of  oar 
present  inquiries. 

The  communication  of  heat  to  the  body  may  be  effected  cither  by  radiation  or 
conduction.  Radiant  Jieat  may  be  derived  either  from  the  sun,  or  from  artificially- 
heated  substances.  Condiwteti  hrnt  may  be  derived  fntm  cither  dry  or  moist  sub- 
staueos,  and  its  effects  vary  somewhat  as  it  comes  from  the  one  or  the  other  of  these 
sources. 

1.  Radiant  heat: — 

a.  From  the  sun  {totar  heat). 

b   From  artificially  heated  substances  (artifkial  radiant  heat). 

2.  Condiictfd  heal: — 

a.  Fmm  dry  sub^iani'vs  (dry  heat). 

b.  From  moist  substances  {tnoiti  heat), 

1,  Radiant  Heat. 

1.  SoL.VR  Heat. — ^Tho  ancionta*  wore  well  actpainted  with  the  salutary  influ- 
ence of  solar  heat  on  the  human  frame,  and  frctpontly  employed  it  for  therapeutical 
purposes. 

Exposure  to  the  solar  rays,  or,  as  it  is  tonnoil,  inA^atinn  (^iN.<///ir^V>it,  apricafioj 

«  Hipp«>cratc«,  D«  Morbiff  Ub.  xi.  tW  mJ  &«;  Cvl»u«,  lib.  i.  cap.  3  and  3;  CaeUu*  Aurelianiic,  Morb. 
ChroHic.  lib.  iv.  cap.  *i. 
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Klicatioy  Miogii — ^xi^otf),  may  be  employed  as  a  stimulant  to  promote  circulation 
and  warmth  in  the  oM,  debilitated,  and  paralytic.  It  is  also  valuable  in  scrofula 
and  anemiay  and  as  a  restorative  after  lingering  and  painful  maladies. 

The  bead  shoiiIJ  be  cnrefully  {zuanlecl  from  the  direct  influence  of  the  sun^  in  order  to  pre- 
vent  the  occurrence  of  the  lun-Mtroke  or  idut  tolarit,  before  referred  to.  The  8kin  r1$o  should 
be  protected,  to  prevent  the  production  of  erythema  or  erysipelas,  which  sometinries  arises  from 
the  direct  action  of  the  sun  on  the  nakeil  skin. 

Fanre  employed  the  solar  rays,  concentrated  by  a  burning  gUss,  to  stimulate 
indolent  ulcers^  especially  those  which  follow  frost-bites.  Formerly  cauterization 
was  effected  in  the  same  way.^ 

2.  Artificial  Radiant  Heat. — Exposure  to  the  rays  of  a  common  fire  is 
reaoited  to,  as  a  stimulant  and  calefacient,  in  old  paralytic  and  other  cases  attended 
with  eoldnefls  and  blueness  of  the  extremities^  and  with  other  symptoms  of  insuffi- 
eient  circulation  of  the  blood. 

The  heat  radiating  from  a  burning  body  (as  a  candle),  or  ignited  iron,  is  some- 
dines  employed  as  a  stimulant  to  produce  ruoefaction  in  the  tract  of  the  vertebral 
eoinmn,  in  paralytic  and  neuralgic  affections  of  the  spinal  cord.  ''A  much  more 
durable  impression  of  heat,"  observes  Miiller,'  ''better  than  moxa  or  the  actual 
cautery,  is  produced  by  holding  a  burning  candle  near  to  the  affected  part  for  a 
long  time,  so  as  to  produce  puin ;  by  which  means  all  the  beneficial  effect  of  heat 
is  obtained  without  the  formation  of  an  eschar,  and  the  subsequent  suppuration, 
which  is  oAen  of  no  service.  The  mode  in  which  the  caloric  acts  in  these  cases  is 
Dot  evident." 

The  radiant  heat  from  a  red-hot  iron  or  burning  coal  has  been  employed  as  a 
cautery  to  check  hemorrhages,  and  to  promote  the  reduction  of  prolapsus  of  the 
rectum  and  uterus,  and  of  hernia.  This  practice  constitutes  the  cauUrimtion 
t^jjtctice  of  the  French  writers. 

2.  Conducted  Heat. 

a.  Dry  ILmt. 

Under  the  head  of  dry  heat  (calor  siccus)  are  included  hot  air,  bottles  filled  with 
hot  water,  hot  sand,  &c. 

1.  HoT-AiR  Bath. — Air,  at  a  temperature  of  from  100°  to  130°  F.,  is  stimu- 
lant and  calefacicnt,  but  is  less  relaxing  and  soothing  than  moist  vapour.  When 
required  to  operate  as  a  sudorific,  a  temperature  of  from  90°  to  100°  F.  (Dr.  Gower 
ssys  85°)  is  found  most  arlvantagcous.  The  hot-air  bath  is  applicable  as  a  remedial 
agent  when  the  blood  has  receded  from  the  superficial  parts  of  the  body  and  the 
internal  organs  are  in  a  state  of  congestion ;  as  in  some  forms  of  fever,  and  in 
spasmodic  cholera ;  and  also  in  asphyxia  from  drowning,  and  from  some  other  causes. 
Bat  it  is  inferior,  for  these  purposes,  to  either  hot-water  or  hot-vapour  baths.  It 
has  been  used  also  in  chronic  rheumatism,  stiffness  of  the  joints,  and  chronic  skin 
diseases,  especially  the  dry  scaly  eruptions.' 

The  medicated  hot-air  Lath  is  prepared  by  impregnating  the  hot  air  with  some 
gas  or  vapour ;  as  with  sulphurous  acid  gas  or  chlorine.* 

2.  SouD  Substances  whose  temperature  does  not  exceed  100°  F. — 
Bottles  Jilled  irifh  hot  tea ter  are  applied  to  the  feet  to  excite  the  circulation  and 

■  Marjniin,  in  Diet,  dt  Midteine,  art.  Cautirisation.  Mnat,  in  his  Encyklopadie  drr  ^eMmmten  mtdi- 
cut.  ■.  ekirurg.  Praxis,  I^ipzig,  lf37,  art.  InfolatiOj  cites  Drrai^,  De  solicationej  vvigo  ituolatione 
cylcnvm,  Lips.  1737;  and  Ricbter",  Diss.  InsolatiOf  seu  pottstas  solis  tit  corpus  humanum,  Gutting.  1747. 

•  Op  cit.  vol.  i.  p.  50. 

'  For  further  informntinn  respecting  the  hot-air  bath,  consult  the  Cyeloptrdia  of  Practical  Medicine, 
rn\.  i,  p.  806,  art.  Warm-Air  Bath,  by  Dr.  Forbes.  Also,  Dr.  Gowcr's  AuxiliarieM  to  Mtdieitu,  Ijunit. 
I?l!>,  Tract  1,  An  A^rount  of  the  Sudftfnriufn. 

Vsriou*  ensy  nmdes  of  nmkiia^  n  hot-nir  bath  hnvc  been  suggestet*..  A  very  simple  method  is  that 
reciiDmrDdcti  by  .\fr.  Alock  (Lanr.tt^  trJ5-0,  vol.  ix.  p.  HK).  it  consists  iii  burning  spirit  in  a  cup  or 
«aocer  uo'lcr  a  bl.nnkel;  thr  pntit-nt  lying  on  the  bed  with  his  heiid  and  lace  outside  the  biunket,  as  the  air 
u  Qot  fil  for  respiration.    The  blanket  is  supported  over  the  bed  by  a  cord. 

'  See  Cklorin*  and  Sulphurous  Acid. 
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augment  the  wannth  of  the  body  id  various  diseases  attended  prith  cold  extremities. 
The  same  remedy  is  conveniently  applied  to  the  abdomen  to  remove  spasmodic 
pain.  Hoi  sand  (arena  calt'da),  enclosed  in  a  bag  ct  bladder,  may  bo  employed 
for  similar  purposes.  It  is  used  as  a  bath^  in  the  maritime  departments  of  the 
South  of  Iranoe.*  It  operates  as  a  stimulant  and  sudorific,  and  is  employed  in 
rheumatism,  spasm,  paralysis,  &c.'  Jfot  arhes  or  bran  have  been  applied  to  similar 
uses;  as  also  hot  bricks.  Tlie  leaves  of  tlie  common  birch  (Betula  alba)  are  em- 
ployed in  Sweden.* 

The  anim^  heat  of  young  and  healthy  persons  (accubitus  juniori*)  has  also  been 
employed  in  cases  of  extreme  exhaustion  with  great  depression  of  the  temperature 
of  the  body,  especially  in  the  aged.  It  is  a  very  ancient  practice,  ■  having  been 
adopted  in  the  case  of  King  David.^  Sydenham  was  particularly  partial  to  it,  and 
speaks  of  its  efScacy  with  great  confidence.  He  says  the  heat  applied  by  it  is 
more  agreeable,  bland,  moist,  equal,  and  permanent,  than  that  of  hoi  clothes.' 
The  warm  skin  of  a  recently-killed  animal,  particularly  that  of  a  sheep,  wrapped 
round  the  body  of  the  patient,  the  wool  outwards,  has  likewise  proved  advan- 
tageous.^ 

8.  Metal  heated  to  212.° — The  late  Sir  Anthony  Carlisle"  proposed  to 
excite  speedy  vesication  by  the  application  to  the  skin  of  a  polished  plate  of  metal 
heated  to  212°  by  immersion  in  boiling  water.  He  recommended  it  as  a  snbstitnte 
for  cantharides,  than  which  he  declared  it  to  be  less  painful;  while  it  is  not  liable 
to  cause  strangury. 

4.  The  Actual  Cautery  {Cauterium  actuate), — Several  agents  have  been 
employed  as  actual  cauteries,  viz.,  red-hot  iron,  moxa,  and  the  flame  of  hydrogen. 
The  first,  however,  is  the  one  generally  referred  to  under  the  name  of  the  actual 
cautery.     The  two  latter  will  be  noticed  in  subsequent  parts  of  the  work." 

In  this  country,  the  actual  cautery  (red-hot  iron)  is  seldom  used.  It  is  some- 
times resorted  to  as  a  styptic,  when  the  hemorrhage  is  from  a  great  number  of  small 
vessels,  or  from  a  vessel  so  situated  that  a  ligature  cannot  be  applied.  It  is  also 
used  to  destroy  morbid  growths  which  cannot  be  reached  by  the  knife — as  fungus 
of  the  antrum — to  stop  caries,  to  excite  an  artificial  ulcer,  to  open  abscesses,  to 
close  fistulous  ulcers,  to  decompose  the  venom  or  poison  in  bites  by  poisonoas  or 
rabid  animals,  and,  in  epilepsy,  to  destroy  the  part  from  whence  the  aura  epileptic* 
sets  out." 

b.  Moist  Heat. 

Under  the  head  of  moist  heat  (calor  humidus)  are  included  warm  aqueous  vapour, 
warm  water,  and  warm  moist  solids. 

a.  Aqueous  Vapour. 

1.  The  Yapoub  Bath. — The  general  effects  of  the  vapour  bath  are  those  of  a 
powerful  stimulant  and  sudorific.     It  softens  and  relaxes  the  cutaneous  tissue, 

>  The  phrave  halnevm  areiut  is  incorrect.    Celsos  (lib.  ii.  cap.  17)  limits  the  term  baltuum  to  a  water- 
bath  artificially  heated  in  a  private  hooae. 

•  Srhwilgae,  Traiti  de  Matiire  Midicale^  X.  ii.  p.  324. 

•  '1  he  practice  of  aand-bathing ,  called  saburration  or  arvnaltea  (mburratioj  arfnatto,  vrl  psammtsmms, 

^fA/juTfAU'  from  ^oMMK.  Band),  is  very  ancient  (Quiring,  De  balneis  arte  pamndis.  Di$$.  Imaug.  Berol. 
1837;  Sutherland}  Attempts  to  revive  Aittimt  Medical  Doetrine$,  vol.  i. j>  48,  Lond.  )763).  It  is  allied  to 
loud-bathing,  or  illMtalion  {iUulatio)^  herenfter  to  be  noticed.  Lind  {Treatise  on  the  Scarry,  3d  ed.  1773, 
p.  534)  mentimiB  a  rommon  practice  among  the  Buccaneers,  in  the  Weat  Indies,  of  huryinf  in  the  fr&ymd 
(the  head  being  left  above  ground)  patienia  aOected  with  acnrvy.  They  were  permitted  u>  remain  thus 
interriTd  for  several  hours,  until  a  profuse  sweat  ensued.  I  have  recently  had  under  my  care,  in  the  Lon- 
don Hospital,  n  sailor  who  had  been  twice  thus  buried  in  the  West  Indies  for  the  cure  of  scurvy  !! 

•  Bergius,  Materia  Mediea,  t.  ii.  778.  ed.  flda,  Stoekh.  1789.  •  1  Kings,  ch.  i.  1— t. 

•  Hyiicnhara,  Opera  Omnia,  ed.  G.  A.  Oreenhill,  M.  D.  XjOad.  1844.  p. 55.    Also.  Anecdota  Ssfdenkamiana, 
p.  82,  Oxford,  1W5. 

"*  Copland,  Diet,  of  Pratt.  Jf«fl.  vol.  iii.  p.  135. 

•  Laneety  1826-7,  vol.  xi.  pp.  315  and  U»4.  *  See  Hydrogen  and  Artemisia  Mora. 
**F(>r  further  details  respecting  the  actual  cautery  and  canterintion,  see  Percy's  Pfrotecknie  chirmrgi- 

cale  prati*iuef  Paris,  iHll;  Marjoiin,  art.  Cautire  and  CautiriULtum,  in  the  Diet,  de  Mideeint\  and  San- 
ion,  in  the  Diet,  de  Mid.  et  Ckir.  pratiques. 
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expands  the  superficial  vessels,  accelerates  the  circnlation  of  hlood,  aagments  the 
frequency  of  the  palse  and  respiration,  and  produces  copious  perspiration.  These 
cfleets  are  succeeded  by  a  feeling  of  languor  and  a  tendency  to  sleep. 

If  the  whole  body  be  immersed  in  vapour,  which  is  consequently  inhaled,  the 
temperaturo  should  be  a  little  less  than  if  the  trunk  and  limbs  alone  are  subjected 
to  its  influence;  because  the  inhalation  of  vapour  stops  the  cooling  process  of 
evaporation  from  the  lungs.  The  following  is  a  comparative  view  of  the  heating 
powers  of  water  and  of  vapour,  distinguishing  the  latter  according  as  it  is  or  is  not 
Weathed: — * 


Tepid  bnth    . 
W^ann  bftth 
Hot  bath 

Watkk. 

Vapour. 

80O  _     9QO 

92     —     98 
98     —  100 

Not  breathed. 

Breathed. 

90®  —   100® 
100     —  120 
120     —  100 

90®  —  100® 
100     —  110 
110    —  130 

The  vapour  bath  is  distinguished  from  the  hot-air  bath  by  its  soothing,  relaxing, 
and  greater  sudorific  infiuence :  from  the  hot- water  bath,  by  its  inferior  power  of 
eommanicating  heat,  by  its  greater  sudorific  tendency,  and  by  its  causing  scarcely 
any  superficial  compression  of  the  body,  whereby  it  does  not  occasion  the  prascordial 
oppression  experienced  on  entering  the  water  bath. 

The  vapour  bath,  like  the  hot-air  bath,  may  be  employed  when  the  blood  has 
needed  from  superficial  parts,  and  congestion  of  internal  organs  hits  in  consequence 
ooeorred;  as  during  the  cold  stage  of  intermittent  fever,  in  malignant  cholera,  and 
during  the  stage  of  chilliness  which  ushers  in  various  febrile  complaints.  But 
hi  ffreat  value  is  experienced  when  our  object  is  to  relax  the  skin,  and  to  produce 
profuse  sweating;  as  in  chronic  rheumatism  and  gout;  in  slight  colds  from  checked 
perspiration;  and  in  chronic  skin  diseases  accompanied  with  a  dry  state  of  the 
cutaneous  sur&ce.  In  old  paralytic  cases  without  signs  of  vascular  excitement  of 
the  brain ;  in  some  uterine  affections,  as  chlorosis,  amenorrhooa,  and  irritation  of 
the  womb;  in  dropsy  of  aged  and  debilitated  subjects;  in  old  liver  complaints; 
and  in  some  scrofulous  affections,  it  is  occasionally  employed  with  advantage.' 

In  this  country,  it  is  employed  for  therapeutic  purposes  only;  but  in  Egypt, 
Turkey,  Persia,  and  some  other  parts  of  the  East,  and  in  Russia,  it  is  in  common 
use  as  a  hygienic  agent  and  luxury;  and  is  accompanied  by  a  process  of  friction, 
kneading,  and  extension  of  the  muscles,  tendons,  and  ligament*,  constituting  the 
mamnf/*  of  the  Egyptians,  and  the  shampooing  of  the  East  Indians.  In  rigidity 
and  stiffness  of  joints,  this  process  sometimes  proves  of  considerable  service. 

The  Bunian  vapour  baths  have  been  long  celebrated.  The  vapour  is  pro<luced  by  throwing 
water  over  rrd-bot  stones.  Its  temperaiure,  aoconling  to  Lyall,*  is  from  122®  to  144.5®  F. 
BeiiHea  beirtg  expowd  to  the  influence  of  this  vapour,  the  bathers  are  subjecteil  to  a  system  of 
fridion.  Bogging  with  the  leafy  branches  of  the  birch,  and  affusions  of  warm  or  cold  wuter.  It 
it  customary  with  them  to  issue  from  their  battling  houses,  while  quite  hot,  and,  in  the  summer, 
lo  plunge  into  cold  water — in  the  winter  to  roll  themselves  naked  in  the  snow— without  sus- 
taining injury  or  ever  catching  cold.*  Bremner<  describes  the  supposed  bracing  effects  as  being 
all  imaginary;  and  declares  that  the  practice  of  batliing  followed  by  the  Russians  rapidly  ener- 
vates anrJ  urKlermines  the  constitution.  Several  medical  writers^  have  borne  testimony  to  the 
efficacy  of  the  baths  in  alleviating  rheumatism. 

The  Egyptian  vapour  baths  are  in  constant  and  general  use.     The  bathers,  having  been  sub- 

*  Dr.  Forbes,  Cfcloptgdia  of  Practical  Medicine,  nrt.  Bathing^  vol.  i.  p.  265. 

*  For  a  more  detailed  account  of  the  uses  uf  the  vapour  bath,  the  reudrr  is  referred  to  Dr.  Gibney's 
Tr«ari.«<  OS  the  Properties  and  Medical  Applicati-n  of  the  Vapovr  Bath,  I#f>nd.  IH25. 

'  Ma*»erj  from  the  Arabic  verb  masuSf  to  touch  lightly.  See  Sevary's  Letters  on  Egypt^  vol.  i.  p.  130, 
adcdit.  I.ond.l7b7. 

•  Charaetft  o/the  RussianSy  p.  112,  Load.  1^23. — Mr.  T^yall  hanfrivcn  a  pl:in  of  the  Russian  bnths. 

•  Dr.  K.  V.  Clarke's  Trarels  tN  various  Countries  of  Europe y  part  i.  p.  143  ct  siq. 

•  Extursitm*  in  the  Interior  of  Russia^  rol.  i.  p.  185,  Lrind.  WSO. 

*  Dr.  Graaville's  8t.  PeUrsburgh,  vol.  i.  p.  fi09.  Load.  hUB. 
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jected  to  the  operation  of  mamng  already  alluded  to,  are  then  nibbed,  and  afterirards  washed.* 
The  Turkith^  and  Pertian*  baths  nre  somewhat  shTiilar. 

Topical  or  hx-al  vapour  batlm  are  employed  in  the  treatment  of  local  diseases; 
as  affections  of  the  joints.  Dr.  Macartney^  recommends  the  topical  use  of  ▼apoury 
as  a  soothing  and  anodyne  application,  in  painful  wounds,  contusions,  and  fractures. 

The  vapour  douche  is  a  jet  of  aqueous  vapour  (whose  temperature  does  not  ex* 
ceed  that  of  a  general  vapour  bath)  directed  on  some  part  of  the  body.  Its  action 
depends  princi[Killy  on  the  temperature  of  the  fluid,  for  \ia  mechanical  effects  are 
comparatively  trifling.  In  some  affections  of  the  ear — as  otitis,  otorrhcBa,  and 
otalgia — a  stream  of  warm  aqueous  vapour  may  be  introduced  into  the  meatus 
auditorius  extcmus  with  considerable  relief.  The  most  ready  means  of  effecting  it 
is  by  a  funnel  inverted  over  a  vessel  of  hot  water;  the  meatus  being  applied  to 
the  orifice  of  the  funnel. 

The  medicated  vaptmr  hath  is  prepared  by  impregnating  aqueous  yaponr  with 
the  odour  of  medicinal  plants. 

Sulphurous  acid  t/a^,  chlorine  gas,  and  the  vapours  of  s^dphur^  iodine^  camphor j 
cCy.,  are  sometimes  employed  in  conjunction  with  aqueous  vapour;  their  effects 
will  be  described  hereafter. 

The  application  of  vapour  to  particular  parts  of  the  body  has  in  some  cases  been 
accompanied  with  the  simultaneous  removal  of  atmospheric  pressure,  constitatiDff 
the  air-pump  vapour  hath;  which  has  been  employed  in  gout,  rheumatism,  and 
paralysis.* 

2.  Inhalation  of  Warm  VArouR. — The  inhalation  of  warm  aqueous  Tapoor 
proves  highly  serviceable,  as  an  emollient  remedy,  in  irritation  or  inflammation  of 
the  tonsils,  or  of  the  membrane  lining  the  larynx,  trachea,  or  bronchial  tubes.  It 
may  be  employed  by  Mudge's  inhaler,  or  by  inspiring  the  vapour  arising  from 
warm  water.  Various  narcotic  and  emollient  substances  are  frequently  added  to 
the  water,  but  without  adding  much,  if  anything,  to  its  therapeutical  power.  Dr. 
Parish  states  that,  in  some  pulmonary  complaints,  he  has  been  long  in  the  habit  of 
recommending  persons  confined  in  artificially-warmed  apartments  to  evaporate  t 
certain  portion  of  water,  whenever  the  external  air  has  become  excessively  dry  by 
the  prevalence  of  the  north-cast  winds  which  so  frequently  infest  this  island  during 
the  months  of  spring;  and  the  most  marked  advantage  has  attended  the  (Hractice. 
In  rooms  artificially  heated  by  hot-air  stoves,  the  necessity  for  this  proceeding  is 
still  more  obvious. 

The  benefit  which  pulmonary  invalids  are  said  to  have  derived  from  a  resu/eaes 
in  cow-housed  is  principally  referable  to  the  moist  warm  air  with  which  such  places 
are  filled." 

8.  Steam. — Steam  is  sometimes  employed  as  a  powerful  rubefiicient  and  caustic. 
It  is  applied  by  a  small  copper  or  tin  boiler,  called  an  xnl^pile  (from  jEoIus^  the 
god  of  wind,  and  pila,  a  ball),  furnished  with  a  tubular  mouth  and  stop-cock,  and 
heated  by  a  spirit-lamp.  Its  action  on  the  body  is  limited  by  a  perforated  piece  of 
pasteboard.  When  applieil  suflieiently  long,  it  causes  an  extensive  and  deep  eschar. 
In  this  respect,  its  aetii>n  is  similar  to  that  of  boiling  water,  from  which  it  princi- 
pally differs  in  the  circumstance  of  having  a  much  larger  quantity  of  specific  and 


a  nnintini;  in  »  liMiib  a:  T'..i  Sr*.  Trprfurniinc  -■«  .-it'^  m  a  ^aT^,  wi:h  i\»ur  aMrn.^an:*. 

•  l)*(»;»*on'»  rii.''.*-i>ii  '•   H.  -.i;  .f:  ;•;■■■•;  ;•.•  »>;.vi»^,r».  I   I.  p.  Jiii»,  ran*.  l>7.    An  enprnvinf  of  a  bath 

»  Ft»wlrr'»  T\r*t  >r.»»«  it  V-  »«i  i.  v.»!   i   p  •>»:»,  l..»n%!.  ISIl 

i)fwn.«-'4i,  by  Ralph  nir^.'»'r.«ii};*:.  M    P  .  K  :..'    I'^VS      t.A  !Wa;i:v.f.  t^'^a -r.in.M.*  .-n  :xf  Af'fwnp  Tapvmr 
fa/A.  Ijim.i. 

•  PAar»/i«rp/,v-M,  v.»r  1    pp    !•> /n,!  :?^*.  i*;S  r»'jl    l.«^r»^    1:*!^. 

'  See  Dr.  BcdiliH-*'  t»*>r  •!.»'.  •»  .i  :\f   V.  'i.  i."  Am.i  |\"r,*n.-  X'^mAfr'TK-mt .-/  :fcr  C<*tumftirf  om  tht 
Difitntif  ptirpurta^  anA  i««  ;i.'  «'^'.  ."  ."^.  ■  ..  »*   t.  l*»nJ    l^M 

•  See  V<if  r»  L*hrtyc\  Jir  T » J '•^U.vf  >■*•:•     i .  Cr:  lS*i-  '.  S   jfe*.  i:?  A:iS    ri:f»»ra.  1?!??. 
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ktent  heaty  Imt  a  leas  eondacting  power;  and  in  the  greater  fiioility  with  which  we 
ein  limit  its  effects.  It  ereatly  resembles  moza;  but  its  action  is  less  readily 
loealiied,  and  the  wound  which  it  causes  is  less  manageable.  It  has  been  used  as 
a  powerful  oounter-inritant  in  diseases  of  the  hip-joint,  neuralgic  pains,  chronic 
rbeiimatism,  fto.  The  objections  to  its  employment  are  the  great  pain  which  it 
canaesy  and  the  danger  of  its  effects. 

fi.  Warm  Liquids  and  Moist  Solids. 

1.  Baths  of  Tepid,  Warm,  or  Hot  Water. — The  practice  of  bathing  is  of 
peat  antiquity,  and  precedes  the  date  of  our  earliest  records.  It  was  adopted  some- 
tinea  for  the  purpose  of  cleanliness,  sometimes  for  the  preservation  of  health,  and 
frequently  as  a  recreation  and  luzuiy.  The  ancient  Hebrews^  practised  ablutions 
ind  bathing;  as  did  also  the  Greek.  Homer"  on  various  occasions  mentions  hot 
baths  and  ablutions;  and  in  the  writings  ascribed  to  Hippocrates,"  we  find  baths 
mentioned,  and  their  effects  described.  They  are  also  noticed  by  Celsus,*  Pliny ,^ 
iod  other  Roman  writers.  Prosper  Alpinus"  says  that  the  Egyptians  employed 
hot  baths  for  cleanliness  and  health;  and  Freind  states  that  when  Alexandria 
was  plundered,  in  A.  D.  640,  there  were  4000  baths  in  that  city.'  Among  the 
Persians^  and  Arabians,' baths  were  in  use;  and  the  ancient  Hindoos  also  employed 
then.** 

These  examples  sufficiently  establish  the  great  antiquity  of  the  practice  of 
bathing." 

a.  The  Tepid  Bath  has  a  temperature  of  from  85°  to  92°  F.  It  gives  rise  to  a 
maation  of  either  heat  or  cold,  according  to  the  temperature  of  the  body  at  the 
time  of  immersion.  It  cleanses  the  skin,  promotes  perspiration,  and  allays  thirst. 
It  is  sometimes  employed  as  a  preparative  to  the  temperate,  cool,  or  cold  bath. 
When  there  is  a  tendency  to  apoplexy,  the  simultaneous  immersion  in  the  tepid 
bath,  and  affusions  of  cold  water  over  the  head  have  been  recommended. 

6.  The  Warm  Bath  has  a  temperature  of  from  92°  to  98°  F.  In  general,  it 
eraaes  a  sensation  of  warmth,  which  is  more  obvious  when  the  body  has  been  pre- 
TKNisly  cooled.  It  renders  the  pulse  fuller  and  more  frequent,  accelerates  respira- 
tioD,  and  augments  perspiration.  It  causes  languor,  diminution  of  muscular  power, 
frintness,  and  a  tendency  to  sleep.  As  a  relaxant,  it  is  employed  to  assist  reduc- 
tion in  dislocations  of  the  larger  joints,  and  in  hernia;.  In  the  passage  of  calculi, 
whether  urinary  or  biliary,  it  is  used  with  the  greatest  advantage;  it  relaxes  the 
duets,  and  thereby  alleviates  the  pain,  and  facilitates  the  passage  of'the  concretion. 
In  mrtritisy  enteritis,  cystitis,  and  nephritis,  it  proves  a  valuable  and  powerful 
agent.  In  exanthematous  diseases,  when  the  eruption  has  receded  from  the  skin, 
in  chronic  cutaneous  diseases,  rheumatism,  amenorrhcea;  and  dysmenorrhoca,  it  is 
hiribly  eerviceable. 

The  axcftluviumy  or  hijh-bathy  is  resorted  to  in  inflammatoiy  or  spasmodic  affec- 
timui  of  the  abdominal  and  pelvic  viscera,  and  in  amenorrhoca  and  in  dysmenorrhoea. 
It  is  also  sometimes  employed  as  a  substitute  for  the  general  bath,  where  some  affec- 

*  XcvtncM,  xiv.  8;  S  Kingtf  r.  10 ;  Bell.  Jud.  lib.  i.  cap.  33,  $  5. 

*  Iliad,  xxii.144;  Odyst.  viii.  451.  It  wnuM  appoar  from  llitiiier,  that  the  ofRceii  of  the  baths  were 
perfrtrmed  by  females ;  tnnogh  from  a  pasugc  in  Iierodotua  (vi.  19;,  we  may  infer  that  Ihia  cuatum  was 
■OK  peeoliar  lu  the  Greeka. 

■  Dt  Ditrtu,  lib.  ii.  &  35;  D'  Afftrtionibus,  ^  47. 

*  Lib.  i.  eap.  3;  aad  lib.  ii.  cap.  17. 

'  Hist.  yat.  lib.  XXIX.  cap.  b;  and  lib.  xxzi.  cap.  3,  et  aeq.  edit.  Valp. 
'  Mfdicittn  JEKyptiorum,  lib.  iii.  cnnp.  14 — 19. 

*  HUiorif  of  Pkyirk.  part  i.  p.  7,  3d  edit.  J^imd.  1737. 

*  XdKfphon.  C^optrdiUf  lib.  viii.  riutarch,  in  his  life  of  Alexander  the  Great,  mentions  that  this 
Cflrbrnted  cooqoernr  wna  asttmished  at  the  si^rhl  of  the  baths  of  Darius. 

*  ATicmna.  t*aiiMi,  lib.  iii.  fen.  xvi.  tract,  iv.  cnp.  10. 

"  Roy l«-s  £«My  om  tk*  Amtiquitp  of  HiHtloo  Medicine,  p.  53,  Lond.  1KJ7. 

"  For  farther  infnrmatinn  respecting  ancient  baths,  consult  Am  Aeeonnt  of  the  Ancient  Batks^  eutd  their 
nte  tii  Phyur.  by  T.  Glass,  M.I>.,  L<inil.  VCrZ;  ami  AiUinpts  to  revive  Atttient  Medical  Doctrines,  by 
Alexander  Sutherland,  M.D.,  vol.  i.  p.  1'2,  ft  sf^c].  Lond.  1703.  Also,  De  Bnln^is  omnia  qucr  extant  ajtyd 
<rr«coj.  LntimoM,  et  Arahat^  Venct.  1553:  aiiU  Mimtfnuci'n,  L* Amtiqititi  expliquieet  rtjirtHiUee  en  Figures^ 
I.  iii.  par:  ii.  p.  9M,  2ndc  edit.  Paris,  ITsii. 
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tioD  of  the  luDgs,  heart,  or  great  vessels,  prohibits  the  use  of  the  hitter.  The  bidet 
is  cmplojed  in  piles,  prolapsed  rectum,  strangury,  ischuria,  &o.  The  pediiuviumj 
or  /oot'bath,  is  used  as  a  revulsiTe  or  counter-irritant  in  slight  oolds;  to  promote 
the  menstrual  and  hemorrhoidal  discharges;  and  for  various  topical  purposes.  The 
hrachilutinm  or  arm-hath^  and  majinhrinm  or  hand-bath,  are  principally  applied 
in  topical  affections  of  the  upper  extremities. 

c.  The  Efjt  Bath  has  a  temperature  of  from  98^  to  112°  F.  It  causes  a  sensa- 
tion of  heat,  renders  the  pulse  fuller  and  stronger,  accelerates  respiration,  oocasions 
intense  redness  of  the  skin,  and  subsequently  copious  perspiration;  gives  rise  to 
violent  throbbing,  and  a  sensation  of  distension  of  the  vessels  of  the  head,  with  a 
feeling  of  suffocation  and  anxiety.  Long  immersion  in  it  sometimes  causes  apo- 
plexy. Being  a  powerful  excitant,  its  use  requires  caution.  It  is  prindpaUy  em- 
ployed in  paralysis,  rheumatism,  and  some  other  chronic  diseases;  also  in  colmpee,&B. 

The  above  remarks  apply  to  common  or  fresh  water  baths;  btit  wta  waler,  wtmtral  «arffri,aod 
various  medicaitd  mi/ert,  are  employed  for  general  or  topical  baths.  Of  the  medicated  water 
baths,  those  in  most  frequent  use  are  the  nitro  muriatic^  the  iodurdted,  the  BaU  waitr^  the  aiihafaf, 
and  the  alkaline  nUphurttted.  These  will  be  described  hereafter.  A  dtcoctum  or  infiuiBUo/bnm, 
flnd  a  tohttion  of  bichhridt  of  mercury^  have  been  used  as  pediluvia.  Milk  and  /rno/iiiOMf  Uqmd» 
are  employed  as  nourishing  baths.  Bloody  and  the  toft  partt  of  recaUlif  kiHed  animtaiB,  were 
ibrmerly  used  as  batlis  {balnta  animalia^y 

Jdudbathingy  or  iUutation  {ilhUatio^  from  in,  upon,  and  lulum,  mud),  i»  a  very  ancient  praetioa.* 
Tlie  sliine  of  the  Nile  was  formerly  in  great  request  for  this  purpose.*  The  saliue  mud  found 
on  the  sen-shore  has  been  employed  in  very  hot  weather  as  a  t)Bth,  by  the  inhabitants  of  Crimea^ 
and  es])ei'ially  by  the  Tartars,  against  hypoc*hondria5is,  scurvy,  scrofula,  &c  It  operates  as  an 
excitant  and  sudorific.^  Hot  dung  is  u«ed  in  France  as  a  kind  of  Ixith  against  rheumatism,  and 
in  Poland  against  syphilis.'  Tlu  hntk  of  the  grape^  and  the  refute  of  the  otive^  from  which  the  oU 
has  been  drawn,  undergo  fermentation,  and,  in  this  state,  have  been  successfully  employed  in 
Paris  against  acute  rheumatism.* 

2.  Warm  Affusion. — ^Warm  affusion  excites  a  very  unpleasant  sensation,  fol- 
lowed by  chilliness,  and  often  by  pulmonary  affections.  It  has,  however,  been  used 
in  mania.  It  reduces  the  frequency  of  the  pulse  and  of  respiration,  and  oocasions 
a  tendency  to  repose;  but  its  effects  are  much  more  temporary  than  those  of  the 
warm  bath.' 

3.  Warm  Fomentations  and  Poulticed. —  Warm  fomentations  axe  employed 
to  lessen  inflammation,  and  to  relieve  pain,  tension,  and  spasm.  In  inflammation 
of  the  abdominal  and  pelvic  viscera,  and  in  strangury,  they  are  hiehly  serviceable. 
My  friend  and  colleague,  Mr.  Luke,  has  for  several  years  employed,  at  the  London 
Hospital,  warm  water  as  an  emollient  application  to  bums  and  scalds^  In  almost 
every  instance  it  soothes  and  mitigates  pain.  Mr.  Luke  thinks  that  it  exerts  a  bene- 
ficial influence  in  mitigating  the  consecutive  inflammation,  rendering  the  aftef  con- 
sequences less  severe  locally,  and  the  reparative  process  more  speedy,  than  under 
other  modes  of  treatment.  The  water  has  general I3'  been  used  in  the  form  of  fomen- 
tations :  repeatedly  changing  the  flannels,  and  taking  care  that  the  surface  of  the 
skin  was  exposed  to  the  air  as  little  as  possible.  But  in  some  cases  poultices  have 
also  been  adopted,  and  with  much  benefit;  although  their  weight,  when  larve,  has 
rendered  them  not  so  convenient  as  fomentations;  they  obviate,  however,  the  evil 
arising  from  the  frequent  renewal  of  the  latter,  and  the  consequent  mechanical 
irritation. 

EmfAUt:nt  pouJttWf  act  as  a  kind  of  local  bath.  They  are  employed  to  relieve 
pain,  spasm,  and  tension,  and  to  promote  the  termination  of  inflammation  by  reso- 
lution or  suppuration. 

A  kind  of  cloth,  called  Impnmtiihle  ^^ngio  Pifiar,  composoii  of  n  mixture  of  sponge  and  wool, 
felted  toj;etlier  so  as  to  form  an  even  ami  soft  iabric.  and  afterwards  rendered  waterproof  by  a 


'  S«e  p.  7f*.    AIro,  Quiring,  op.  rypra  fit.  *  See  Sitntd-hatkimg,  p.  78,  foot-BOte. 

'  Aeiii.  Sfrm.  i.  cnpp.  I  ei  3     Sutlirrlnml,  op.  rmpm  tit.  toI.  i.  p.  45,  Lund.  1763. 

«  Bull,  dts  Se.  MH.  de  F^ruffar,  xiii.  179. 

•  Merat  and  De  Lena,  Diet,  d*  Mat.  Me  J.  nrt.  Bain.  *  Ibul. 

'  For  furlher  detaiJi  respectiug  A^Msicn.  see  p.  t^. 
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ooKiiig  of  ewNitcfaooe,  has  been  recently  introduced  as  a  substitute  for  poultices  and  fomentation 
ckMhs. 

4.  Warm  Aqueous  Drinks  and  Injections. — Tepid  or  warm  water  is  taken, 
tato  ikt  fftwMicA  to  promote  vomiting;  to  dilute  the  contents  of  the  stomach,  in  cases 
of  p^nsoning  by  acrid  sabstances;  to  excite  diaphoresis,  in  rheumatism,  catarrh, 
goaty  &C. ;  and  to  allay  troublesome  cough,  especially  when  dependent  on  irritation 
al  tlie  top  of  the  larynx.  Warm  water  is  injected  into  the  rectum  to  excite  alvine 
eneiiBtionB;  to  promote  the  hemorrhoidal  flux;  to  diminish  irritation  in  the  large 
iaCestiae,  or  in  some  neighbouring  organs,  as  the  uterus,  bladder,  prostate  gland,  &c. ; 
and  to  bring  on  the  menstrual  secretion.  Thrown  into  the  vagina,  it  is  used  to 
illay  uterine  irritation  and  pain,  and  to  promote  the  lochial  discharge.  Injected  into 
Ae  biadder,  it  is  sometimes  employed  to  relieve  vesical  irritation,  or  to  distend  the 
bkdder  previously  to  the  operation  of  lithotrity.  It  has  also  been  injected  into  the 
urtdkroj  to  allay  pain,  irritation,  inflammation,  and  spasm. 

Lastly,  Blagendie  injected  warm  water  into  the  veins,  in  hydrophobia,  but  without 
nving  the  life  of  the  patients.  I  have  repeated  the  experiment,  but  without  any 
meeewfal  result.  The  same  remedy  has  been  employed  by  Verni^^  to  distend 
the  venoDS  system,  and  thereby  to  check  or  stop  absorption,  in  cases  of  poisoning  by 
those  sabstances  (opium,  for  example)  which  operate  by  getting  into  the  blood. 
Moreover,  warm  water  is  sometimes  used  as  a  medium  for  the  introduction  of  more 
powerful  agents  (as  emetic  tartar)  into  the  circulating  system. 

5.  BonjNQ  Water. — Water  at  the  temperature  of  212°  F.  is  a  powerful  irritant, 
Tesieanty  and  cautery;  its  effects  are  similar  to  those  of  steam,  before  mentioned. 
It  has  been  applied  to  the  skin  as  a  powerful  counter-irritant  in  maladies  of  internal 
organs,  and  as  a  speedy  vesicant  when  the  object  is  to  introduce  medicinal  substances 
(morphia,  for  example),  into  the  system  by  the  cutis  vera.  But  the  excessive  pain 
which  it  gives  rise  to,  the  uncertainty  of  its  effects,  and  the  difficulty  of  localizing 
its  aetioii,  are  great  and  almost  insuperable  objections  to  its  use. 


3.  FRIGUS.— COLD. 

Phtsiolooioal  Effects. — ^The  general  effect  of  cold  on  living  bodies  is  a 
^minntion  of  vital  activity;  which  terminates,  if  the  cold  be  intense  and  its  appli- 
cation continued,  in  death. 

The  inflnence  of  cold  is  threefold : — 

1.  PavtiCAL;  including  dimimUion  of  volume^  of  temperature^  and  of  fluidity. 

2.  CaaMfCAL;  comprmnf^  a  dimimthed  tendency  to  changes  of  composition  tLiid  to  derompontion, 

3.  DvsfAMiCAL,  Pbtsiolooical,  or  Vital  J  comprehending  changes  in  the  condition  of  the 

vital  properties, 

a.  On  VegeiaUes. — ^The  effects  of  cold  on  plants  are  greater  in  proportion  to  the 
eomhined  humidity.  The  first  effect  is  a  certain  state  of  languor  or  torpor  mani- 
fested in  germination,  the  growth  and  development  of  all  the  vegetable  organs, 
infloresoenoe,  fecundation,  and  maturation  of  the  fruit.  Cold  also  favours  the  dis- 
articalation  of  articulated  parts.  Lastly,  by  an  intense  frost,  the  aqueous  juices 
freeie :  an  effect  which  is  often  attended  with  the  death  of  part  or  the  whole  of  a 
a  plant.* 

h.  On  Man,  and  other  Animals, — ^The  effects  of  cold  on  animals  are  twofold, 
vii: — 

1.  Direct,  primary,  or  immediate. 

2.  Indirect,  secondary,  or  mediate. 

The  direct  or  primary  influence  of  cold  is  diminished  vital  activity.     The  indi- 

*  Christiton**  Tnatise  on  Poifons.  p.  35, 3d  edit.  1835. 

>  De  CaiidoU«,  Phfnologi*  Vigitate,  t.  lii.  p.  1117,  Parif,  1832. 
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rect  or  EccoDdarj  iDfloeDce  of  moderate  cold,  applied  temponrflj,  is  increased 
activity  of  the  vital  powers,  or  rc-action. 

a.  Topical  EfvcU  of  Cold. — ^The  6r8t  eSFect  of  the  application  of  a  cold  aabstanoe 
to  the  body  is  a  sensation  of  cold,  the  intensity  of  wluch  depends  on  foor  circam- 
stances,  viz. : — 

1.  Ontkt  tempercUwe  of  the  cold  nthttanee. 

2.  Oh  tht  conducting  power  of  the  a»fing  agent.  Thns,  '^iC  in  winter,  m  person  with  bare  feet 
were  to  »tep  from  the  carpet  to  the  woo  ien  floor^  from  this  to  the  heanh-siooe,  and  ftom  tbe 
»tone  10  the  tteel  fender,  his  i»en«atioii  would  deem  each  of  these  in  suocesaion  colder  than  the 
preceflinq.  Now  the  truth  heinir  that  all  hnd  the  same  temperature,  only  a  lempaiature  inf^ 
rior  to  that  of  the  ii%'inK  Ixxly.  the  best  conductor,  when  in  contact  with  the  body,  would  cany 
off  heat  the  fastest,  and  would  therefore  be  deemed  the  coldest.'' 

3.  On  the  prerious  heat  of  the  living  mrface.  Thus,  a  substance  having  a  tempeiatara  of  60** 
F.  will  feel  warm  to  the  hand  or  other  living  part  previously  exposed  to  a  teraperatnre  of  33* 
F^  but  cold  to  a  part  which  immediately  before  was  exposed  to  a  heat  of  96"  F-  or  98*  F. 

4.  On  thtfreqwnry  of  renewal  of  the  fooling  agent.  Thus,  the  air  feels  much  colder  in  blowing 
or  windy  weather  than  in  a  calm  and  still  condition  of  the  atmosphere,  although  the  actnal 
temperature,  as  determined  by  the  thermometer,  may  in  the  two  cases  be  the  same. 

The  sensation  of  cold  is  soon  followed  by  a  reduction  of  temperatnrey  and  a 
diminution  of  volume  of  the  part.  This  last  effect  is  partly  physical,  partly  vitaL 
Of  course  the  solids  and  fluids  of  the  body,  in  common  with  inorganized  subataoces^ 
must  have  their  bulk  reduced  when  their  temperature  is  diminished  \  bat  a  living 
part  lessens  in  size  from  a  vital  manifestation :  viz.,  the  contraction  of  the  living 
tissues.  This  contraction,  or  astriction,  is  especially  manifested  in  the  skin  when 
exposed  to  a  cooling  influence.  The  cutaneous  tissue  becomes  dry  and  Bhrivelledi 
while  the  bulbs  of  the  hairs  become  elevated  and  manifested ;  constituting  the  state 
called  goose-skin  (cutis  ansenna).  The  muscular  tissues  become  ligia,  or  spaap 
modically  contracted ;  and  this  effect  extends  by  sympathy  to  other  muscular  xmrts 
beyond  those  to  which  the  cold  is  applied.  The  bloodvessels,  in  common  witn  aU 
other  living  parts,  suffer  contraction;  and  the  quantity  of  blood  circulating  in  them 
is  thereby  lessened,  while  its  motion  is  retarded.  The  secretions  and  exhalations 
are  checked  or  stopped ;  partly  as  a  consequence  of  the  effect  on  the  circulation  of 
the  part,  partly  by  the  contraction  of  the  secreting  and  exhaling  organs.  If  the 
cold  bo  excessive,  or  its  action  prolonged,  the  part,  after  suffering  more  or  less 
uneasiness,  loses  its  sensibility.  This  state  of  torpefaction,  or  benumbing,  when 
fully  established,  is  denominated  froit-bite,  and,  unless  speedily  relieved,  is  followed 
by  the  death  of  the  part. 

"I  perceived  one  day  on  a  journey,*'  says  Beanpr^,'  ^'that  two  officers,  prisoners  of  war,  and 
my  companions  in  misfortune,  had  the  points  of  their  noses  of  a  horn  white,  the  colour  of  old 
wax.  I  warned  them,  and  frictions  with  snow  were  sullicient  to  remove  tliis  first  stage  ol 
congelation,  which  they  had  not  suspected.  But  what  appeared  to  them  very  singular  was 
that,  while  I  gave  them  arJvioe,  I  myself  needed  the  same — my  nose  was  in  the  same  condi- 
tion; st6i  non  cavere  et  aUi*  consilium  dare.  From  that  moment  we  were  on  the  alert;  we  kept 
on  our  guard ;  and,  that  we  might  not  fall  victims  to  a  security  alike  fatal  and  involuntary, 
each  beggetl  his  neighbour,  on  terms  of  reciprocal  service,  to  watch  over  his  nose  and  ears." 

''After  entire  cessation  of  pain,  the  part  remains  cold  and  insensible;  sometimes 
phlyctenae  arise;  sometimes  the  change  of  colour  in  the  skin,  which  is  livid  and 
blackish,  evinces  from  the  commencement  that  there  is  mortiflcation."' 

If  the  cold  be  either  moderate,  or  only  temporarily  applied,  reaction  is  readily 
induced.  The  disagreeable  feeling  of  cold  is  succeeded  by  an  agreeable  sensation 
of  warmth;  the  natural  temperature  returns,  relaxation  takes  place,  and  the  parts 
acquire  their  usual  volume,  colour,  and  sensibility.  When  the  cold  to  whieh  tbe 
part  has  been  exposed  is  excessive,  and  the  heat  subsequently  employed  to  excite 
reaction  be  too  suddenly  applied,  inflammation  and  even  gangrene  ensue. 

Pernio^  or  chilblain^  is  an  inflammatory  disease  caused  by  cold. 


^  Arnott'H  Elt»UHts  of  Physics^  vol.  ii.  pnrt  1,  p.  *J5,  Lond.  1820. 

^  Tu.nt\st  on  tht  Effects  and  Frojttrtus  of  Cold,  trouilutcd  by  Dr.  Clendinning,  p.  133,  Edinb.  18:20. 

"  Ibid. 
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That  gangrene  and  death  readily  result  from  the  sudden  applicatioD  of  warmth  to  a  frozen 
pan,  vat  known  to  Hippocrates,'  who  states  that  a  man,  having  had  his  feet  frozen,  lost  them 
by  the  application  of  warm  water. 

The  trne  method  of  recovering  frost  bitten  parts  consists  in  very  gradually  restoring  their 
namnl  tempetature  by  the  use,  first  of  snow  or  ice  frictions,  then  of  cold  water,  and  subse- 
qaently  of  luke-warm  water. 

^.  EffetU  of  cold  applied  to  the  whole  body, — ^Temporary  exposure  to  moderately 
edld  air  (from  30°  to  45°  F.)  is  agreeable,  and,  by  the  reaction  which  it  establishes, 
exciting  to  the  young  and  the  vigorous.  The  coldness  of  surface  and  diminished 
ctpiUmiT  dreulation,  which  it  at  first  occasions,  are  soon  followed  by  reaction,  espe- 
dallj  if  exerdae  be  conjoined.  A  more  intense  or  a  longer  continued  cold  causes 
shiTeringy  goose-skin,  determination  of  blood  to  internal  organs,  (coldness  of  surface, 
and  a  kind  of  spasmodic  rigidity.  These  effects  are  much  more  severely  experienced 
by  the  old,  the  debilitated,  and  the  paralytic. 

When  the  decree  of  cold  is  excessive,  or  its  application  too  prolonged,  it  causes 
totpoTy  irreaistibTe  tendency  to  sleep,  a  kind  of  apoplectic  condition,  asphyxia,  and 
deat^.* 

The  diaeafics  produced  by  cold  are  numerous.^  Chilblains  and  frost-bites  have 
been  already  referred  to.  Pulmonary  affections  are  by  far  the  most  common  of 
tiie  internal  maladies  induced  by  cold.  Scrofula  is  a  disease  of  cold  and  moist 
climates.  Rheumatism  is  another  malady  brought  on  by  cold  and  moisture  con- 
joined. Apoplexy  and  paralysis,  especially  in  the  aged,  are  occasioned  by  cold.^ 
In  addition  to  the  diseases  now  mentioned,  there  are  many  others,  the  progress  of 
whidi  is  more  or  less  promoted  by  cold. 

On  examining  the  bodies  of  persons  killed  by  cold,  congestion  of  the  cerebral 
veneby  and  effusion  into  the  ventricles  of  the  brain,^  have  always  been  found. 

Uses. — ^We  employ  cold  for  the  purpose  of  obtaining  its  primary  or  its  secondary 
efecta.* 

a.  Uwe*  of  the  Primnry  Effects  of  Cold. — The  primary  action  of  cold  is  that  of 
a  depressing  and  sedative  agent.  When  we  use  it  therapeutically,  we  employ  a 
more  intense  degree  of  cold,  or  continue  its  application  for  a  longer  period,  than 
when  we  resort  to  cold  for  its  secondary  effects. 

As  a  remedial  agent,  the  primary  effect  of  cold  serves  several  important  purposes, 
of  which  the  following  are  illustrations : — 

1.  To  lessen  vascular  and  nervous  excitement,  and  preternatural  heat. 

a.  To  lessen  preternatural  heat.  Elxamptes. — Cool  air  and  cold  sponging  in  ardent  fever; 
oold  lotions  in  headache  with  augmented  heat  of  Iiead. 

6.  To  reduce  vascular  action.  Examples. — Cold  lotions  or  the  ice*capto  the  head  in  phrcnitis; 
cold  wasbet  lo  inflamed  parts.  Congelation  is  recommended  by  Dr.  James  Arnoti^  as  a 
remedy  for  erysipelas.  Cold  applications  are  "with  greater  propriety  employed  before  inflam- 
matory action  is  fairly  establisbed ;  and  they  act  by  constringing  the  superficial  vessels,  with 
vliicfa  those  more  deeply  seated  sympathize  to  a  certain  extent;  but  warm  fomentations  are 
more  pleasant  and  useful  when  inflammation  has  really  taken  placc/'^ 

€.  To  lessen  nervous  excitement,  especially  when  conjoined  with  increase«1  vascular  action. 
Extampiu. — ^The  icecap  to  relieve  the  low  maniacal  delirium  of  typhus  fever;  and  the  shower- 
bath,  cold  alfusion,  and  the  douche,  in  paroxysms  of  excitement  in  cases  of  insanity. 

■  D«  Utm  Liqaidommj  p.  425,  ed.  Frptii. 

•  A  remarkable  and  well-known  instnnce  of  the  strong  tendency  to  »lerp  induced  by  cold  occurred  m 
.je  of  Captain  Cook's  voyages  (Hawkesworth's  Aceouni  of  the  Yoynges  in  the  Southern  Htmispktre,  vol. 
li.  p.  M.  Ijond.  1773).— In  both  uncient  and  modem  time*,  militJirj'  expediticms  have  furnished  dreadtul 
■ad  BOtOTious  illaatrations  of  the  diBOstrouB  effeeti  of  cold,  combined  with  other  influences,  on  the  human 
frane;  as  in  the  case  of  the  Greeks  under  the  comrajind  of  Xennphon  {Cyropadia,  lib  iv.)»  and  twice 
vnfrr  the  eommand  of  Alexander  the  Great  (Prntf  BlrHnalntifin  of  QuintuaCurtina'ii  lit  story  of  At  rr  antler 
tkt  GffMt,  vol.  ii.  pp.  157  and  233,  revised  edit.  lft!1) ;  of  the  Swedes,  in  17l«  (Hist.  RffcisUr  for  1719,  vol 
IV.  pp.  aOS—SlO):  of  the  French  in  1742  (Beaupre,  op.  eit.  p.  W),  and  in  Ibli  (C«>uut  Sfgur's  History  of 
tktETpfditioutoRusna  undertaken  by  the  Emperor  Napoleon  in  It^ia,  Lond.  1825;  Bea u prfe,  o/).  *«|»ra 
ril.  p.  «;  »ir  Henry  Halford,  Lond.  Med.  Gaz.  vol.  xix.  p.  903) ;  and  of  the  British  in  Affghanittan  m 
IMl-9  (Kyre,  Military  O iterations  at  Cabul,  Lond.  1843). 

■  9f^  Dt.  CIcndiniiing,  m  the  Lond.  Med.  and  Phy$.  Journ.  for  June,  July,  and  Sept.  1832. 

•  Diet,  of  Pratt.  Medicine^  art.  Cold^  by  J.  Copland,  M.  D. 

•  Kellie,  Tmns.  of  M^diro-Chirur^ieal  Society  of  Edinburgh^  vol.  i.  p.  84. 
'  Galint,  DifS.  Inaui^.  De  Frigoris  Usv  Therapeutico,  Berol.  1836. 

^  Lsntf.  Med.  Oaxttu.  Dec.  1,  l£<4d,  p.  930. 

•  Lisluo,  EUmetus  o/Surgeryy  p.  20, 2d  adit.  IbiO. 
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*ttlJ?4t  Aix  3UT  DEFONPERABLE  KEMEDIES.— Cold. 


*^  -.'^iiptnttgi  ivnic  ^afOHBh  to  promote  the  ooaguladon  of  the  Uood,  and  to 

;iv     'nOUlc    -f   "nets*. 

•cw*  fiiMrrtiMip*.  Zsamp^ — Cool  air,  cold  water,  and  ice  to  stop  bleeding  horn 
-Mu«i.i.*«ia^  .-^HUft  -  v«««^  'n  -n«<H»  -jaBies  the  cold  acts  by  pausing  contraction  of  the  woondad 
«..v.4t...v9>   t  -'H-    M«wid».  unj  3f  pp.^ffnoiing  the  coagulation  of  the  blood. 

ii^tiiw4c    i-s  >'uuaMi«>4u»  vTure  of  aneurism.    Exampk. — Iced  water  and  poonded  ioe 

...^..>uia*    -iiiK.ui9k     Cjiii  is  employed  in  these  cases  with  the  view  of  restoring  the 

..#«.v.«t  .i  '■!«:  aii«ri4L  .VMS)  imi  of  promoting  the  coagulation  of  the  blood  within  the  anea- 

'  ^  ivui«.'v  :)«  -tf^^uctiun  of  .stranjnilated  hernis.  JE!ram/>2e.-— Cdd  produced  by  the 
.OfVi^.vu  .1  :uivr  t^^i^iic^  to  the  hernial  tumour;  or  the  continued  application  of  die  ioe 
^t.i.:v?  .'vtaui.i*u  c^of  %  :n!«ziiig  mixture,  containeid  in  a  bladder)  to  the  part  Cold  is  used, 
■  >«.»(.  -M*:*^  nitti  f\rf  view  of  lessening  the  volume  of  the  hernial  tumour,  which  it  uvKf 
..Ski  .Ml.*  -^  ^.-vu4irll}^lllg  tb«  living  tissues,  partly  by  causing  a  physical  diminution  of  bulk 
■ic  .'. u>(;ii»»  .1  'u«:  iitfmml  sac;  but  its  efficacy  is  deserving  of  little  faith. 

.^.   Vo  ;.ifviiuiM  luoftl  axuesihesia,  and  thereby  to  prevent  or  alleviate  pain 

■.  '  V  .'suM»  .UiK/u*  pfoposes  to  produce  local  insensibility  in  surgical  operations  by  meaiis 

1  x^ui  Mirii»  «jr  jcaldSk  immediate  relief  from  pain  is  obtained  by  plunging  the  p«rt  in 
v..  ».*»c*.  C%iOidli;ia  is  sometimes  relieved  by  the  internal  use  of  ice  or  ice  cold  water.  In 
•V  -'A^'U^   uwuittclitis  and  distressing  prurigo,  Dr.  J.  Arnott  has   proposed  congelation  as  a 

.-t*  v'  'he  Secondary  Effects  of  Cold. — ^The  secondary  effects  (eommonlj 
v4UA^il  ^aiou)  of  cold  are  the  opposito  of  the  primary  effects.  When  we  desire 
^  ci^u  hciu  tor  thtfrapeutical  purposes,  we  employ  cold  of  less  intensity,  or  for  a 
>«;v»«^4  .%iioJ»  xhiux  when  we  wish  to  procure  the  primary  effects.  Moreover, 
iM.va%^«v-.*4  cvucutfc^ioa  is  frequently  conjoined,  as  in  the  shower-bath,  the  dooche- 
'«»« 1,  uau  vA^ld  ;ilfu2tton. 
V^K  .  UI.W  citiploved  for  several  purposes,  of  which  the  following  are  illustrations: — 
*.'•>  >a^U|^(h^u  and  give  tone  to  the  system. 

v«.««^u«^-'  l^«/  sb\«werbfith  and  cold  plunge-bath  are  used  as  ordinary  hygienic  agents  to 
.«w.««v  'K<iiti)  tuU  >trmgih. 

v    *  >  'Mulv  »  sudden  and  powerful  impression  on  the  system. 

..  I '  :.«v.i«i|s  'Ae  pn^gress  of  fever.  Example. — Cold  affusion  has,  in  some  cases,  cut  short 
o . . .   «.   A.VV.   t  .>iA^\*tfJttou  to  sleep  and  sweating  has  ensued,  and  the  patient  has  awaked  almost 

\   *-    M^*  ,si    -Is"  ^xoiio  niotory  system.    Examplu, — Cool  air,  aspersion  of  cold  water,  and 

.s«.    w..«A-u  .\t  yh'XV(H\  s|ia5modic  closure  of  the  glottis,  hysteria,  epilepsy,  poisoniog  by  hydro 

.V.-.   <.*•«»  ,vi;i.#/.  A'.*      Cold,  in  these  cases,  excites  a  sudden  act  of  inspiration.    **  The  influ- 

v.v    A    .\«V'  ^-tv*  vM^heil  on  the  face,  and  the  influence  of  the  diffused  contact  of  the  cold 

x«  V   -    .  v*:*''(i  ^•^•tvvti  sobbing  acts  of  inspiration,  are  well  known."' 

."^    Vo  ws'%^  tW  vital  properties  to  frost-bitten  parts. 

t     r>s«  r1v»r'^^")  ^'^  Ih^t  bite,  the  object  to  be  obtained  is  the  very  gradual  restoration  of  the 
v.>^  V  :  X  vs<«\;««.  »tAH^  by  the  use,  in  the  first  instance,  of  the  lowest  degree  of  warmth,  and, 
U*^S«»*'^^'I>'  »^  >iT%.lMany  augmented  warmth. 

4    IV  ^4M  K>m1  excitation. 

KivNU»W.— I«(HN«i  tKniohes  or  pumping  in  old  rheumatic  and  paralytic  affections,  stiff  joints,  &c. 

l\\i  TloNf^. — In  the  use  of  ice,  ice-cold  water,  and  freezing  mixtures,  some  cau- 
tion muHt  be  exercised,  lest  the  cooling  effect  be  carried  too  far.  Nurses  fre- 
iniontly  err  from  ignorance  on  this  point.  The  head  and  other  parts  of  the  body 
art'  fVo<|uently  cooled  down  below  the  healthy  standard,  and,  in  some  cases,  the 
dtittii  and  slonghing  of  the  integuments  are  thereby  produced. 

In  persons  disposed  to  apoplexy,  and  in  patients  affected  with  maladies  of  the 
heart  or  lungs,  cold  bathing,  especially  in  those  unaccustomed  to  it,  or  in  those 
whoHO  circulation  is  feeble,  is  by  no  means  devoid  of  danger. 

Mktiiods  op  Cooling  the  Body. — There  are  two  methods  of  lowering  the 
icuiperature  of  the  body: — 

•  Lancet,  July  22,  1848,  p.  (» ;  and  Sept.  0,  1940,  p.  287. 

*  Dr.  Marshall  Hall,  On  the  Diseases  and  Derangements  of  the  Nervous  SysUm^  p.  114,  Lend,  1341. 
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1.  Bf  diminiihiiig  the  amount  of  aDimal  beat  generated  in  the  system ;  as  by  staryation,  in- 
acorit}i%  loss  of  blood,  and,  perhaps,  by  the  medicinal  substances  termed  sedatives  and  refrigeranu. 

2.  By  the  abstraction  of  heat  from  the  body. 

Of  these  two  methods,  the  latter  is  the  special  object  of  our  present  inquiries, 
and  requires  farther  examination. 

The  abstraction  of  heat  from  the  body  may  be  effected  in  three  ways: — 

1.  Ify  promoting  the  radiation  of  heat  from  the  surface  of  the  body. 

2.  1^  promoting  eva|x>ration  from  the  surface  of  the  body. 

3.  ^  ooodnction,  or  the  contact  of  cold  substances. 

1.  Cold  by  Radiation. 

Heat  radiates  from  all  bodies,  but  unequally  so:  the  hotter  body,  cxterU parxbrn^ 
eTolTes  mcHre  heat  by  radiation  than  the  colder  one.  Hence,  by  exposure  to  cool 
air,  the  naked  body  is  cooled  partly  by  radiation,  partly  by  the  contact  of  the 
particles  of  cold  air  with  the  cutaneous  surface.  Clothing  acts  as  a  screen,  and 
checks  radiation  and  the  contact  of  cold  air. 

On  many  occasions  we  avail  ourselves  of  these  circumstances,  and  use  radiation 
as  a  means  of  cooling  the  living  surface.  Thus  hemorrhage  is  frequently  checked 
faj  exposing  the  bleeding  surface  to  the  cold  air;  and  cerebral  vascular  excitement 
is  lessened  by  uncovering  or  shaving  the  head. 

2.  Cold  by  Evaporation. 

The  conversion  of  a  liquid  into  a  vapour  is  attended  with  the  loss  of  heat. 
Hence  if,  at  the  surface  of  the  body,  evaporation  be  effected,  cold  is  produced. 
The  use  of  ethereal,  alcoholic,  and  aqueous  evaporating  lotions,  to  relieve  local 
irritation  and  superficial  inflammation,  is  so  familiar  to  every  one  as  scarcely  to 
icqaire  notice.  Circumstances  which  promote  evaporation  augment  the  intensity 
of  the  cold.  Thus,  fanning  or  blowing  the  part  increases  the  cold  by  effecting  a 
more  rapid  evaporation  of  the  lotion.  The  application  of  these  liquids  should  be 
effected  by  means  of  a  single  lay^r  of  thin  muslin  or  linen,  and  not  by  a  compress. 
A  most  intense  degree  of  cold  is  produced  by  dropping  ether  on  the  part,  and 
effecting  rapid  evaporation  by  blowing.  Evaporating  lotions  are  applied  to  the 
head  with  great  relief  in  cephalalgia,  phrenitis,  fever  with  disorder  of  the  cerebral 
Acuities,  and  poisoning  by  opium.  In  the  treatment  of  traumatic  ophthalmia,  as 
well  as  of  the  incipient  stage  of  inflammation  of  the  outer  tunics  of  the  eye,  cold 
lotions  are  useful ;  but  in  internal  ophthalmia  they  are  injurious. 

3.  Cold  by  Conduction. 

Cold  substances  placed  in  contact  with  the  body  cool  it  by  conducting  away  its 
heat.  Those  which  are  employed  for  this  purpose  are  cold  air^  cold  liquids^  and 
cold  wcAidA. 

a.   Cold  Air, 

In  febrile  diseases,  accompanied  with  preternatural  heat,  exposure  to  pure  and 
moderately  cool  air  (from  50°  to  60°  F.)  lowers  the  temperature  of  the  body,  and 
reduces  excessive  vascular  action. 

b.    CoUl  Liquids. 

a.  Cold  Liquids  used  externally. 

1.  The  Cold  Bath. — The  temperature  of  this  ranges  from  83°  to  about  75° 
P.;  when  below  50°  F.,  the  bath  is  considered  very  cold.  Its  primary  effects 
constitate  the  thock — its  secondary  effects,  the  reaction  or  (/loic. 
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The  immediate  effects  of  the  cold  bath  are  a  sensation  of  oold  (speedily  followed 
by  one  of  warmth),  contraction  of  the  cutaneous  vessels^  paleness  of  the  ddiii 
diminution  of  perspiration,  and  reduction  of  the  volume  of  the  body.  ShiTeringi 
and,  as  the  water  rises  to  the  chest,  a  kind  of  convulsive  sobbinff,  axe  also  expe- 
rienced. Continued  immersion  renders  the  pulse  small,  and,  mtimatelyi  imper- 
ceptible, and  the  respiration  difficult  and  irregular;  a  feeling  of  inactivity  soo- 
ceeds;  the  joints  become  rigid  and  inflexible;  pain  in  the  head,  drowsiness,  and 
cramps  come  on;  the  temperature  of  the  body  falls  rapidly;  and  fkintnessi  followed 
by  death,  ensues. 

The  contracted  state  of  the  superficial  vessels  produced  by  the  cdd  and  by  the  pretsore  of 
the  water  causes  tlic  blood  to  accumulate  in  the  internal  vessels.  The  palpitations  arise  from 
the  efforts  made  by  the  heart  to  rid  itself  of  the  increased  quantity  of  blood  thrown  ou  it; 
while  the  pulse  continues  small,  because  the  arteries  remain  contracted.  The  internal  veins 
becoming  goi^^ed,  the  functions  of  the  brain  necessarily  suffer;  and  henoe  arise  headaehe, 
drowsiness,  cramps,  and,  in  some  cases,  apoplexy.  The  difficult  respiration  depends  on  the 
accumulation  of  blood  in  the  lun^s.  The  contracted  state  of  the  superficial  vessels  aooonnls 
for  the  diminished  perspiration;  while  the  increased  secretion  of  urine  is  referable  to  the  blood 
being  driven  towards  the  internal  organs. 

If  the  immersion  be  only  temporary,  reaction  quickly  follows.  The  cataneouB 
circulation  is  speedily  re-established;  a  glow  is  felt;  perspiration  oomes  on;  the 
pulse  becomes  full  and  frequent;  and  the  body  feels  invigorated. 

The  cold  bath  is  employed  with  the  view  of  obtaining  the  nervous  impression  or 
shock — the  refrigeration— or  the  reaction  or  glow;^  but  principally  for  the  latter 
purposes  in  cases  where  it  is  desirable  to  increase  the  tone  and  vigour  of  the 
body. 

In  weakly  and  debilitated  subjects,  the  reaction  or  glow  is  imperfectly  effected, 
and  in  such  the  cold  bath  acts  injuriously.  In  delicate  persons  (females  especially), 
with  feeble  and  languid  circulation,  cold  extremities,  and  torpor  of  system,  cold 
sea-bathing  frequently  aggravates  all  these  symptoms.'  Whenever  eold  bathing  is 
followed,  for  several  hours,  by  coldness  of  surface,  blueness  of  lips,  feeble  pidsei 
reduction  of  strength,  and  headache,  its  use  should  be  prohibited. 

In  diseases  of  the  heart  and  lungs,  it  is  a  dangerous  remedy;  as  also  in  persons 
disposed  to  apoplexy,  and  who  are  unaccustomed  to  cold  bathing.  It  is  a  common 
opinion  that  immersion  in  cold  water  is  dangerous  when  the  body  is  heated  by 
exercise,  or  other  exertion;  and  hence  it  is  customary  with  bathers  to  wait  until 
they  become  cool.  Dr.  Currie'  has  strongly  combatea  both  the  opinion  and  the 
practice :  the  first,  he  says,  is  erroneous,  the  second  injurious. 

The  Cool  Bath  (whose  temperature  is  from  GO^  to  about  75°)  is  commonly  used 
as  a  luxury,  and  for  cleanliness. 

2.  Cold  Affusion  Q)crfu$!o;  xaxdxva^i)- — Affusion  was  employed,  as  a 
hygienic  agent  and  luxury,  by  the  Greeks  and  Orientals  at  a  very  early  period. 
Ilomcr*  makes  some  allusions  to  it;  Hippocrates^  \xs^  it  in  medicine;  and  Celsns^ 
recommends  it  in  some  affections  of  the  head.  The  hutt-mentioned  writer  also 
states  that  Cleophantus  (a  physician  who  lived  about  300  years  before  Christ) 
employed  hot  affusion  in  intermittents.' 

The  affusion  on  the  head  is  thus  effected :  The  water  is  to  be  poured  on  the  head 
(inclined  over  a  pan  or  tub),  by  means  of  an  ewer  or  pitcher,  from  a  height  of  two 
or  three  feet.  If  the  patient  be  confined  to  his  couch,  the  head  should  be  inclined 
over  the  side  of  the  bed.  In  children,  it  is  sufficient  to  squeeie  a  large  sponge 
(previously  soaked  in  water)  at  some  height  above  the  head,  as  recommended  by 
Dr.  Copland."     When  the  object  is  to  apply  affusion  to  the  whole  body,  the  patient 

•  Cycloptrilia  of  Practical  Medicimt^  art.  Bathim^e,  by  Dr.  J.  Forbet. 

•  Fnr  uniiif!  jiidiriniin  remnrku  on  this  nul^ji'ct.  coufult  Pr.  Mftc«li>'«  work  entitled  Cmlorit :  it*  Meekmni~ 
mt,  rhftnirtU^  and  Vital  Ai[€Hfi*»  in  thf  Pktmt^Hkma  of  yatun,  i  T€»U.  J-vo.  L«>ikI.  1*43. 

■  Mrilirnl  Reports  on  the  Effects  of  Watir,  coid  and  iMrwi.rtfn  R'medy  in  Ftrtr  amd  other  DiseetMSf 

•  (hlvM*ey,x.  .102.  *  Af'korismi.  uct.  V.  aph.  31 ;  and  seel.  Tii.  apb.  IL 

•  liili.  i.  rnp.  4.  '  Il»«J-  lib.  Hi.  cap.  14. 

■  Loiultm  Medical  GazetUf  vol.  x. 
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k  pkeed  in  a  laige  tub  or  pan  («.  g.  a  bathing-tub  or  washing-pan)^  and  then  an 
attendant,  sttnding  on  a  chair,  may  readily  effect  it.  The  time  that  the  affusion 
ihovild  be  continu^  Yaries,  aooordbg  to  circumstances,  from  a  quarter  of  a  minute 
to  two  or  three  minutes;  but  in  some  cases  it  has  been  employed  for  twenty 
minntea.  After  the  affusion,  the  body  should  be  carefully  wiped  dry,  the  patient 
wrapped  up  warm,  and  placed  in  bed. 

llie  efiectB  of  affusion  depend  partly  on  the  temperature  of  the  liquid,  and  partly 
also  on  the  sudden  and  violent  shock  given  to  the  system  by  the  mechanical  im- 
pnbe;  henoe  the  reason  why  the  effects  vary  according  to  the  height  from  which 
the  water  is  poured. 

When  water  whose  temperature  is  between  32°  and  60°  F.  is  used,  we  denomi- 
nate the  affusion  cold.  To  a  certain  extent,  the  effect  of  cold  affusion  is  analogous 
to  that  of  the  cold  bath,  but  modified  by  two  circumstances,  namely,  the  Siort 
period  during  which  the  cold  is  applied,  and  the  mechanical  influence  of  the 
stream :  hence,  its  primary  effects  are  very  transient,  and  reaction  speedily  follows. 
By  a  long  continuance  of  affusion,  however,  the  heat  of  the  body  is  considerably 
reduced,  and  the  same  diminution  of  vital  action  occurs  as  when  the  cold  bath  is 
employed.  ''  When,"  says  Dr.  Copland,  ''the  stream  of  water  is  considerable,  and 
fidls  from  some  height  upon  the  head,  the  effect  on  the  nervous  system  is  often 
very  remarkable,  and  approaches  more  nearly  than  any  other  phenomenon  with 
which  I  am  acquainted  to  electro-motive  or  galvanic  agency." 

Cold  affusion  is  used  principally  in  those  cases  where  it  is  considered  desirable 
to  make  a  powerful  and  sudden  impression  on  the  system;  as  in  continued,  inier- 
aitlenty  and  eruptive  fevers.  In  fever  it  may  be  used  with  safety,  according  to 
Dr.  Cunie*  and  others,  ''when  there  is  no  sense  of  chilliness  present,  when  the  heat 
of  the  8ur&oe  is  steadily  above  what  is  natural,  and  when  there  is  no  general  or 
profuse  perspiration."  It  is  inadmissible  during  either  the  cold  or  the  sweating 
stage  of  fever,  as  also  in  the  hot  stage,  when  the  heat  is  not  greater  than  ordinary. 
In  some  instances,  it  seems  to  act  by  the  shock  it  communicates  to  the  system ; 
for  the  effect  is  almost  immediate,  the  disease  being  at  once  cut  short.  The  patient 
has  fallen  asleep  immediately  afterwards,  profuse  perspiration  has  succeeded,  and 
from  that  time  recovery  commenced.  This  plan  of  extinguishing  a  fever,  however, 
frequently  friils;  and,  in  that  event,  it  may  place  the  patient  in  a  worse  condition 
than  before;  hence  it  is  not  often  adopted. 

In  eruptive  fevert^  it  has  been  applied  during  the  fever  which  precedes  the  erup- 
tion, as  also  a^er  this  has  been  established ;  it  has  been  used  in  both  scarlet  fever 
and  small-pox,  and  even  in  measles ;  but  its  employment  in  the  latter  disease  is 
objectionable,  on  account  of  the  tendency  to  pulmonary  inflammation,  in  which 
a&ction  cold  affusion  is  prejudicial. 

Cold  affusion  has  been  used  in  croup,  principally  with  the  view  of  removing  the 
spasm  of  the  glottis,  which  endangers  the  life  of  the  patient. 

Cold  affusion  is  used  with  advantage  in  numerous  other  diseases;  as  in  poisoning 
by  hydrocyanic  acid,  alcohol,  opium,  belladonna,  &c.;  in  a^yhi/xia  caused  by  the 
inhalation  of  carbonic  acid,  the  fumes  of  burning  charcoal,  sulphuretted  hydrogen, 
&c.;  in  hytteria  and  epilepsy;  in  puerperal  convulsions;  in  mania;  as  also  in 
ktanus.  In  maliynant  cholera,  it  sometimes  proved  valuable;'  principally,  how- 
ever, in  mild  cases.  In  severe  attacks,  the  power  of  reaction  was  insufficient.  In 
the  latter  stages  of  inflammatory  and  other  brain  affections  of  children,  it  is  often 
serviceable. 

Cool  ami  ffpid  affusion  are  employed  as  substitutes  for  cold  affusion  where  dread 
is  entertained  of  the  effect  of  the  latter.  They  are  safer,  though  less  powerful 
agents. 

3.  The  Showtsr-bath  (impHuviiim), — The  shower-bath  is  very  similar  in  its 
effects  to,  but  milder  than,  affusion,  and  is  frequently  employed  as  a  hygienic  agent 

>  Op.  supra  cit.  ^  Lond.  Med,  Gaz.  vol.  ix.  pp.  452,  502,  and  505. 
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to  promote  the  tone  and  vigour  of  the  body.  In  insanity,  it  is  used  with  the 
greatest  benefit  to  alUy  mental  excitement.  In  violent  cases, ''  the  application  of 
the  shower-bath,  the  patient  being  up  to  the  middle  in  warm  water,  seldom  fiub  to 
subdue  the  paroxysms.''*  The  period  during  which  it  should  be  continned  is  a 
circumstance  of  some  moment.  Dr.  Conolly  (u>8erves  that  it  ''should  be  sospended 
when  the  patient  appears  overcome,  and  instantly  renewed  when  symptoma  of 
violence  recur.  A  strong  shower  continued  even  for  a  minute  has  sometimes  oon- 
siderable  effect ;"  and  it  should  never  be  "  many  minutes  prolonged  without  cam- 
ful  observation  of  the  patient's  state.  After  four  or  five  applications  of  this  kiiid| 
the  patient  becomes  entirely  subdued,  and  should  then  l^  taken  out  of  the  bathi 
rapidly  dried,  warmly  covered  up,  and  put  into  bed,  with  every  possible  demonstrar 
tion  of  kind  attention.  Calmness  and  sleep  are  the  usual  results ;  and  more  per- 
manent efiects  frequently  follow.  A  bath  of  this  kind  appears  to  produce  a  moral 
as  well  as  a  physical  impression,  being  succeeded,  in  recent  cases,  by  tranquillity 
for  a  few  days,  and  in  chronic  cases  by  quietness  and  improved  behaviour  for  many 
weeks,  and  sometimes  even  for  months. 

An  extemporaneous  shower-bath,  produced  by  the  aid  of  a  cullender,  may  be 
used  to  allay  the  violent  delirium  of  fever;  and  is  rendered  more  beneficial  if  the 
patient  can  be  persuaded  to  sit  in  a  semicupium  of  warm  water.' 

4.  The  Douche  (duccia), — The  term  douche  is  applied  to  a  stream  of  water 
directed  to,  or  made  to  fall  on,  some  part  of  the  body.  Its  effect  depends  in  part 
on  the  mechanical  action  or  percussion,  and  in  part  on  the  temperature  of  the 
liquid.  A  column  of  water  twelve  feet  high,  made  to  fall  perpendicularly  on  the 
top  of  the  head,  excites  such  a  painful  sensation  that,  it  is  said,  the  most  furious 
maniacs  who  have  once  tried  it  may  sometimes  be  awed  merely  by  the  threat  of  its 
application;  and  hence  one  of  its  uses  in  madness  as  a  means  of  controlling  the 
unfortunate  patient  "  At  this  moment  a  controversy  is  proceeding  among  certain 
French  physicians  concerning  the  application  of  the  douche ;  which  some  axe  dis- 
posed to  use  as  a  specific  against  delusive  notions.  The  patient  is  kept  under  the 
douche  until  he  entirely  recants.  The  principle  is  extremely  doubtful;  and  it 
should  bo  remembered  of  every  severe  application,  that  lunatics  are  seldom  able  to 
make  their  real  sufferings  distinctly  known.  M.  Esquirol  subjected  himself  to  the 
douche;  and  he  describes  the  sensation  as  very  painful,  resembling  the  continued 
breaking  of  a  column  of  ice  on  the  head,  followed  by  a  feeling  of  stupefaction 
which  lasted  an  hour  afterwards.'*' 

The  douche  is  one  of  the  remedies  employed  by  hydropathists. 

It  is  a  powerful  and  dangerous  stimulant,  and  requires  great  caution  in  its  use 
and  application. 

Topical  douches  are  applicable  in  some  cases  of  local  disease  requiring  a  powerful 
stimulus;  as  old  chronic  affections  of  the  joints,  whether  rheumatic,  gouty,  or 
otherwise;*  paralytic  affections;  sciatica;  old  glandular  swellings ;  chronic  headache ; 
deafness,  &c.  D^.  Butzke'  has  recently  employed  it  with  g<XKi  effect  in  old  ulcers 
of  the  feet 

The  eye-douche  has  been  employed  as  a  hygienic  agent.  Jungken  regards  it  as 
an  effective  stimulant  for  promoting  the  restoration  of  convalescent  eyes,  and  which 
may  be  substituted  for  eye- waters  and  spirit- washes.  Beer  contrived  an  apparatus 
for  effecting  it.  It  consisted  of  a  double  tin  vessel ;  the  outer  vessel  containing 
ice  to  cool  the  water  contained  in  the  inner  one.  From  the  inner  vessel  descended 
a  narrow  tin  tube  about  four  or  five  feet  long,  and  terminating  in  a  fine  jet 
turned  upwards,  from  which,  when  required,  could  be  obtained  a  slender  stream  of 
water,  which  was  regulated  by  a  stopcock.     Schmalz,  IMauthner,  and  Bischoff 

*  Dr.  Ciionlly's  Report^  before  quoted,  p.  AS. 

*  Dr.  Lemlrick,  Lond.  yUd.  G<iz.  vol.  xxiv.  p.  lOt. 
■  Dr.  C4>ii(illy*B  Report,  before  cue«i,  p.  rt?. 

*  See  aoiue  ohBcrvutii>ua  ui  Lut'rauc  on  the  uw  of  the  douche  in  white  •w^lliug,  Ji.  ihc  Lancit  for 
lf94>^.  vi>I   ii   p.  337. 

>  London  Mtdical  Gazttte  for  1^30-40,  vol.  i.  p.  S93. 
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have  effected  Yarioos  modificationB  cff  this  apparatus.  The  simplest  method  con- 
sistB  of  a  tumbler  filled  with  ioeHX)ld  water,  into  which  dips  the  short  leg  of  a  glass 
lyphoD.  The  longer  leg  of  the  syphon  should  descend  considerably  below  the 
bottom  of  the  tumbler,  and  terminate  in  a  small  point  curved  upwards.  Grafe 
cnnlojed  adaptation  tubes,  of  glass  or  brass,  which  were  attached  to  the  syphon  by 
an  India-nibber  collar,  and  by  means  of  which  every  requisite  direction  and  force 
eoaU  be  given  to  the  jet  of  water. 

Tlw  operation  of  pumping  practised  at  Bath  may  be  regarded  as  a  kind  of  douche.  The 
degree  or  extent  of  the  application  is  determined  by  the  number  of  times  the  handie  of  the 
pump  is  raised  or  depressied.  •  From  20  to  200  strokes  of  the  pump  is  the  number  generally 
direciad  to  be  taken  at  one  time,  which,  however,  may  be  increased  or  diminished  according  to 
the  age,  aez,  strength,  or  other  circumstances  of  the  patient.'  The  water  does  not  issue  in 
gushes,  bnc  in  a  continuous  stream. 

5.  Washes. — Cold,  cool,  or  tepid  washing  or  sponging  may  be  used  in  febrile 
diaeaaes,  with  great  advantage,  in  many  cases  where  alfusion  is  not  admissible,  or 
where  timidity  on  the  part  of  the  patient  or  practitioner  prevents  the  employment 
of  the  latter.  Dr.  Currie*  remarks  that,  in  all  cases  of  fever  where  the  burning 
heat  of  the  palms  of  the  hands  and  soles  of  the  feet  is  present,  this  method  of  cool- 
ing them  should  be  resorted  to.  A  little  vinegar  is  frequently  mixed  with  the 
water  to  make  the  effect  more  refreshing.  Cold  washing  is  also  used  to  lessen  the 
snaoeptibility  of  the  akin,  and  diminish  the  liability  to  rheumatism  and  catarrh. 
On  the  same  principle,  it  is  employed  to  check  nocturnal  emissions.  Washing  or 
sponeing  must  be  effected  under  precisely  the  same  regulations  as  those  already 
laid  down  for  affusion. 

Br.  Kinglake"  recommended  the  application  of  cold  wat^r  to  parts  affected  with 
gont,  but  the  practice  is  somewhat  hazardous.  One  method  of  treating  bums  is  by 
the  application  of  cold  water  to  the  injured  part.  In  modern  times,  Sir  James  P]arle^ 
was  the  great  advocate  for  this  plan,  which  proves  more  successful  in  scalds  and 
slight  bums.  The  burnt  part  should  be  covered  with  rags,  and  kept  constantly 
wetted  with  water  in  which  ice  is  placed  from  time  to  time;  '^carc  being  taken 
never  to  remove  the  rags  from  the  burnt  surface.''^ 

K  the  cold  fluid  be  continually  renewed,  the  practice  has  been  called  irritjation.^ 
It  is  effected  either  by  allowing  cold  water  to  drop  on  the  affected  part,  from  a 
stopcock  inserted  in  the  side  of  a  bucket  of  water,  or  by  conducting  a  stream  of 
water  from  a  vessel  by  means  of  a  strip  of  cloth,  on  the  principle  of  a  syphon. 

/3.  Cold  Liquids  used  internally. 

1.  Cold  Drinks. — Hippocrates,^  Celsus,"  and  other  ancient  writers,  employed 
eold  water  as  a  drink  in  ardent  fever.  In  modern  times,  also,  it  has  been  exten- 
nvcly  used  in  the  same  malady.  Dr.  Hancockc^  called  it  the  ftbrf/utjum  nwgnum, 
Iks  employment,  however,  has  not  been  limited  to  fever.  From  its  supposed  great 
efficacy  in  gouty  complaints,  Heyden'°  termed  it  the  arthritifiujum  niatjnunu 

We  are  indebted  to  Dr.  Currie  for  the  examination  of  the  circumstances  under 
which  the  internal  employment  of  cold  water  in  fever  is  proper.  According  to 
him,  it  is  inadmissible  during  the  cold  or  sweating  stage,  but  is  both  safe  and 
advantageous  when  the  skin  is  dry  and  burning :  in  other  words,  the  regulations 
for  it  are  precisely  the  same  as  for  cold  affusion.  When  exhibited  under  proper 
dreum stances,  cold  water  operates  as  a  real  refrigerant,  reducing  preternatural  heat, 
lowering  the  pulse,  and  disposing  to  sweating.     Occasionally,  however,  serious  and 


A  Practical  Disnertatiom  on  tk§  Mtdicinal  Effects  of  the  Bath  Waters^  by  W.  Falconer,  M.D.,  1790 
JUportt^  4th  edit.  vol.  i.  p.  73. 

A  DifMtrtaticn  oh  thu  Gout,  Lorn).  1804 ;  Additional  Cases  of  Gout,  Lend.  1S07. 
An  Effajf  on  the  Means  of  lessening  the  Effects  of  Fire  on  the  Human  Botly,  Lcmd.  1700. 
Tito  Ltetmrts  on  the  Primary  and  Secondary  Treatment  of  Burns,  by  H.  Earlc,  Load.  1832. 
Macartney,  Treatise  on  Inflammation,  p.  1^,  Lond.  1838. 

De  Usu  Li^idorum.  '  Lib.  iii.  cap.  7. 

Ffbri/ufum  Magnum,  or  Common  Water  the  best  Curt  for  Fevers,  and  probably  for  the  Plague,  5th 
t.  Loud.  1723. 
*  Artkritifugum  Magnum,  a  Physical  Discourse  on  the  Wonderful  Virtues  of  Cold  Water,  Lond.  1724. 
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even  &tal  oonseqaenoes  have  resulted  from  the  employment  of  large  quantities  of 
it  by  persons  who  have  been  rendered  warm  by  exercise  or  &tigue. 

Besides  fever,  there  are  several  other  afiections  in  which  cold  water  is  a  nsefbl 
remedy.  For  example :  to  fifunlitate  recovery  from  epilepsy,  hysteria,  and  ftinting; 
and  to  alleviate  gastric  pain  and  spasm.  Large  draughts  of  it  have  sometimes 
caused  the  expulsion  of  intestinal  worms  (Taenia  and  A$caris  vermiculani), 

2.  Cold  Injections. — a.  Cold  water  is  throvm  into  the  rectum  to  check  hemor- 
rhage, to  expel  worms,  to  allay  local  pain,  to  rouse  the  patient  in  poisoning  by 
opium,  and  to  diminish  vascular  action  in  enteritis. 

b,  Jh.  A.  T.  Thomson^  speaks  very  favourably  of  the  effects  of  cold  water  intro- 
duced into  the  vagina,  by  means  of  the  stomach-pump,  in  uterine  hemorrhage. 


The  Colo  WateR'Cure,  or  Htdbopatht,  though  not  yet  admitted  by  the  medical  piofe 
among  the  legitimate  means  which  may  be  beneficially  employed  in  the  treatment  of  diaeaaes, 
undoubtedly  includes  powerful  therapeutic  agents,  which,  in  the  hands  of  the  educated  and 
honourable  practitioner,  might  be  most  beneficially  resorted  to  as  remedial  agenta  It  does  not 
crjnfine  itself  to  the  use  of  cold  water  only,  but  includes  dry  mutating^  diet,  ezcreiie,  and  regitimttd 
clothing.  The  cold  water  is  employed  both  internally  and  externally;  internally  in  the  fimn  of 
potions,  gargles,  lavements,  and  injections  into  the  ears, urethra,  and  vagina;  ez/€nM/7y  Iqr  bathSi 
ablutions,  wet  linen  sheets,  and  wet  compresses.  The  baths  are  both  general  and  local :  the 
former  includes  full  baths  (portable,  plunging,  river,  and  wave  baths),  half  baths,  sbower^bathii 
douches  (including  the  sturz>bath,  a  douche  on  a  large  scale),  and  drop-baths;  the  local  baifae 
comprehend  the  sitz-batli  (sitting  bath)  either  in  still  or  flowing  water,  the  fbot-bath,  the  hand- 
bath,  the  head-bath,  the  ear-bath,  the  eye-bath,  &c. — To  works  professedly  devoted  to  thii  woS> 
ject  I  must  refer  the  reader  who  may  be  desirous  of  information  respecting  it. 

c.  Cold  Solids:  Ice  and  Snow, 

The  temperature  of  these  agents  does  not  exceed  32^  F.  They  are  employed, 
both  internally  and  externally,  to  obtain  sometimes  the  primary/ at  other  limes  the 
secondary  effects  of  cold. 

1.  External  Use. — a.  Of  the  Primary  Effects. — ^Ice  is  used  to  check  hemor^ 
rhage,  more  especially  when  the  bleeding  vessel  cannot  be  easily  got  at  and  tied; 
as  after  operations  about  the  rectum,  more  especially  for  piles  and  fistula.  It  is 
applied  to  the  chest  in  dangerous  hemoptysis,  and  to  the  abdomen  in  violent  flood- 
ings.  In  some  of  these  cases,  especially  in  uterine  hemorrhage,  more  benefit  is 
obtained  by  pouring  cold  water  from  a  height  {cold  affusion  or  douche)  than  by  the 
use  of  ice. 

A  bladder  containing  pounded  ice  (ice  poultice)  has  been  applied  to  hernial 
tumours  to  diminish  their  size  and  facilitate  their  reduction;  but,  notwithstanding 
that  the  practice  has  the  sanction  and  recommendation  of  Sir  Astley  Cooper,'  it  is, 
I  believe,  rarely  followed,  not  having  been  found  successful;  while,  if  too  long 
continued,  it  may  cause  gangrene.  In  this,  as  well  as  in  other  cases  where  ice  or 
snow  cannot  be  procured,  a  frcezintj  mixture  may  be  substituted.  For  this  purposei 
five  ounces  of  sal  ammoniac,  five  ounces  of  nitre,  and  a  pint  of  water,  are  to  be 
placed  in  a  bladder,  and  applied  to  the  part.  Ice  has  also  been  applied  in  prolapsus 
of  the  rectum  or  vagina,  when  inflammation  has  come  on  which  threatens  to  termi- 
nate in  mortification. 

The  ice-cap  (i.  e.,  a  bladder  containing  pounded  ice)  is  applied  to  the  head  with 
great  benefit  in  inflammation  of  the  brain ;  in  fever,  where  there  is  great  cerebral 
excitement  with  a  hot  dry  skin ;  and  in  acute  hydrocephalus.  In  apoplexy,  like- 
wise, it  might  be  useful ;  as  also  in  delirium  tremens,  and  in  mania  with  great 
mental  excitement.  In  the  retention  of  urine,  to  which  old  persons  are  liable,  ice- 
cold  water  applied  to  tlie  h}'pogastrium  is  sometimes  very  effective  in  causing  the 
evacuation  of  this  secretion. 

To  effect  congtlatiim  as  a  remedy  for  inflammation,  and  as  a  local  ansBsthctio, 

»  EUmmts  of  Matt  tin  M^tlirn  and  Thfrn^u-mtirs.  vi>l.  ii.  p.  7S.  Li>bi1.  l&JW. 

^  Tkt  Anatomy  and  !>ur^Unl  TrKatnunt  of  Insainnl  and  Cunginital  JLrnia.  p.  25,  Load.  1801. 
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Dr.  James  Araott^  employs  a  freezing  mixture  contained  in  a  small  pie's  bladder. 
''The  bladder,  containing  tepid  water,  is  placed  so  as  to  cover  the  portion  of  skin 
to  be  rendered  insensible;  the  ice  is  then  gradoallj  dropped  in,  and  last  of  all  the 
■lit,  so  as  to  bring  the  temperatare  considerably  below  the  freezing  point."  The 
ob)eck  to  be  attuned  is  to  rednce  the  temperature  very  graduaUy,  and  to  avoid 
reaetiofn.  In  the  treatment  of  painful  diseases  (as  headache),  and  of  inflammation 
(as  erynpelas),  the  same  plan  is  adopted. 

b,  0/tke  Secondary  Effecd, — ^Friction  with  ice  or  snow  is  employed  to  produce 
the  secondary  effects  of  cold  in  diminished  sensibility  of  the  skin,  and  in  the  rheu- 
matism  or  goat  of  old  and  enfeebled  persons;  but  its  most  common  use  is  as  an 
application  to  firost-bitten  parts.  The  feet,  hands,  tip  of  the  nose,  and  pinnae  of 
the  earsy  are  the  organs  most  frequently  attacked.  In  order  to  guard  against  mor- 
tifioationy  and  other  ill  effects  arising  from  a  too  rapid  change  of  temperature,  the 
vital  properties  must  be  slowly  and  gradually  recalled.  In  order  to  effect  this,  the 
frost-bitten  part  should  be  rubbed  with  snow  or  |)ounded  ice,  or  bathed  in  ice-cold 
water,  very  gradually  raising  the  temperature  of  the  applications  until  the  part 
its  natural  heat. 
L  Internal  Use. — Ice,  or  ice-cold  water,  is  swallowed  for  the  purpose  of 
_  either  the  primary  or  the  secondary  effects  of  cold.  Thus,  it  is  taken  to 
caose  contraction  of  the  gastric  vessels,  and  thereby  to  check  or  stop  hemorrhage 
from  the  mucous  membrane  of  the  stomach.  It  has  also  been  found  beneficial  in 
ifisal,  bronchia],  and  uterine  hemorrhage.  In  the  latter  cases,  the  constriction  of 
the  bleeding  vessels  must  be  effected  through  the  sympathetic  relations  which  exist 
between  the  stomach  and  other  organs.  Ice  is  also  employed  to  relieve  cardialgia^ 
vomiting,  and  spasmodic  pain  of  the  stomach.  In  the  latter  stage  of  typhus  fever, 
its  internal  use  is  sometimes  beneficial. 


4.  ELECTRICITAS.— ELECTRICITY. 

General  Remarks. — ^The  agent  or  force  denominated  electricity  [electrogmtum 
bom  ^srpop,  amber  J  and  yfvreiM,  I  produce)  appears  to  exist  in  all  terrestrial 
bodies;  either  in  a  passive  and  quiescent  condition,  or  in  an  active  and  free  one. 
The  latter  state  may  be  induced  oy  a  variety  of  circumstances,  which  are  denomi- 
nated modes  of  electrical  excitement,  or  sources  of  electincity;  and  the  bodies  in 
whieh  this  condition  of  electrical  activity  is  made  manifest  are  said  to  be  electrified. 

Active  at  free  electricity  exists  either  in  a  state  of  rest  and  equilibrium,  when  it 
is  called  statical,  or  in  that  of  motion  or  progressive  action,  when  it  is  termed 
dynamieai.  Its  activity  is  manifested  by  the  production  of  various  phenomena, 
denominated  its  effects,  and  which  are  of  six  kinds;  namely,  m^haniccd,  luminousy 
calorific^  chtmicai,  magnetic,  wad  physiolot/icaL 

Tie  phenomena  presented  by  electricity,  obtained  from  different  sources,  differ 
^not  in  their  character,  but  only  in  degree;  and,  in  that  respect,  vary  in  proportion 
to  the  variable  circumstances  of  quantify  and  intensity."* 

"The  term  quantity  in  electricity,"  says  Dr.  Faraday,  **ia,  perhaps,  safRciently  definite  as  to 
lense;  the  term  intensity  is  more  difficult  to  define  srrictly."  It  is  commonly  used  to  indicate 
the  ability  or  power  which  electricity  possesses  of  overcoming  resistance  to  its  progress,  and 
which  varies  in  degree  in  different  cases. 

The  voltaic  battery  yields  a  large  quantity  of  electricity  of  low  intensity,  and  which 
possesses  great  chemiod  aild  but  little  attractive  and  repulsive  powers;  whereas 
the  common  electrical  machine  gives  a  small  quantity  of  electricity  of  high  intens- 
ity, and  whose  chemical  powers  are  very  feeble,  but  whose  attractive  and  repulsive 

'  LoiKcf,  Jnly  29,  1848,  p  96. 

'  £xptrimiutal  Rtttarcht*  in  EUctrieitpt  by  M.  Faraday,  Load.  1S30,  8vo.  p.  103,*  and  Phil.  Trans, 
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influence  is  very  great    The  former  source^  therefore^  is  said  to  yield  deetrie&y  of 
quantity;  the  latter,  electricity  of  intensity. 

The  relative  quatUitiet  of  electricity  evolved  by  the  ordinary  electrical  machine  and  the  voltaie 
battery  have  been  ascertained  by  Dr.  Faradayi  to  be  as  follows :  A  voltaic  battery,  coniisting  of 
**two  wires,  one  of  platina  and  one  of  zinc,  each  one-eighteenth  of  an  inch  in  diameter,  placed 
flve-sixteenths  of  an  inch  apart,  and  immersed  to  the  depth  of  five-eighths  of  an  inch  in  acid, 
consisting  of  one  drop  of  oil  of  vitriol  and  four  ounces  of  distilled  water  of  about  60^  Fah^  and 
connected  at  the  other  extremities  by  a  copper  wire  eighteen  feet  long  and  ODeeighteentb  of 
an  inch  in  thickness,  yielded  as  much  electricity,  in  little  more  than  three  seconds  of  time,  at 
a  Leyden  battery  charged  by  thirty  turns  of  a  very  large  and  powerful  plate  machine  [fifty 
inches  in  diameter]  in  full  action."  And  the  same  authority  further  observes  that  800,000  iixdi 
charges  of  this  Leyden  battery  **  would  be  necessary  to  supply  electricity  sufficient  to  deoompoae 
a  single  grain  of  water." 

The  relative  degrees  of  intensity  of  the  electricity  obtained  from  the  common  electric  raadiine 
and  from  the  voltaic  battery  have  not  been  accurately  measured.  The  following  illuttrationti 
Imwever,  will  give  some  idea  of  their  enormous  difference :  **  When  in  good  excitation,"  mf» 
Dr.  Faraday,'  ''one  revolution  of  the  plate  [machine  above  alluded  to]  will  give  ten  or  twelve 
sparks  from  the  oondnctors,  each  an  inch  in  length.  Sparks  or  fiashes,  from  ten  to  fourteen 
inches  in  length,  may  be  ensily  drawn  from  the  conductors."  It  is  obvious,  therefore,  that  the 
intensity  of  the  electricity  thus  obtained  is  very  great.  But  that  of  voltaic  electricity,  though 
varying  accordnig  to  the  chemical  character  of  the  elements  used  and  the  energy  or  intenaitj 
of  the  affinities,*  is  always  much  more  feeblr*.  Mr.  Gassiot*  found  that  the  electricity  produced 
by  320  series  of  Daniell's  constant  battery  affected  the  gold-leaf  electrometer,  but  did  not  poesea 
sufficient  intensity  to  pass  through  jif^jfih  of  an  inch  of  air.  With  a  water-battery  of  3520 
pairs,  the  sparks  were  only  ^jtli  of  an  inch  long.'  Lastly,  with  100  series  of  Grove's  nitric 
acid  battery,  carefully  insulated,  the  terminals  consisting  of  copper  disks  six  inches  in  diameter, 
the  sparks  obtained  were  only  jjas^h,  of  an  inch  in  length.^ 

The  action  or  effect  called  the  discharge  may  he  effected  in  four  modes  'J  by  con- 
duction, convection,  hy  disruption,  and  by  electrolysis. 

The  discharge  of  electricity  through  the  animal  body,  like  that  through  water 

and  acidulated  and  saline  solutions,  is  effected  by  electrolysis. 

In  the  electrolytic  discharge,  the  t'ottf,  or  substances  which  are  evolved  or  set  Aree  bj  the 
electro-chemical  dr*compo»ition,  appear  only  at  the  electrodes  or  poles,  these  being  **the  limiting 
surfaces  of  the  decomposing  substance,  and,  except  at  them,  every  particle  finds  other  particles, 
having  a  contrary  tendency,  with  which  it  can  combine.''* 

In  every  mode  of  effecting  electrical  excitement  there  are  two  opposite  or  an- 
tagonist electricities  set  free:  the  one  called  positive  or  vitreous;  the  other,  net^ 
tive  or  resinous. 

The  physical  and  chemical  phenomena  produced  by  an  electric  discharge  vary  iomewhat 
according  as  it  takes  place  frum  a  positive  or  negative  surface.*  The  physiological  ^ectt 
appear  to  be  the  same;  though  formerly  positive  electricity  was  supposed  to  be  stimulant, 
while  negative  electricity  was  thought  to  be  sedative.'^ 

Physiological  Effects.  —  a.  On  Va/etaNes. — No  conclusive  evidence  has 
hitherto  been  adduced  demonstrative  of  the  influence  of  electricity  in  promoting 
vegetation." 

b.  On  Man  and  other  Animah, — Electricity  is  distinguished  from  other  physical 
agents  by  its  faculty  of  affecting  all  our  senses;  whereas  "light  excites  no  orguis 
but  those  of  vision.  Heat  acts  only  on  our  feeling;  whilst  magnetism  exerts  upon 
our  frames  no  perceptible  influence  whatever."^ 

It  will  be  convenient  to  consider  the  effects  first  of  statical,  and  afterwards  of 
dynamical,  electricity. 

'  Op.  eit.  pp.  lOJi— 7.  and  pp.  assJ^W.  '  Op.  cit,  p.  81. 

*  Faraiiriy,  Phil.  Trans.  Ib34,  91  h  8«rira  of  Researches,  §§  905-.809. 

*  Phil.  Tran*.  1640.  •  Ibid.  18M. 

*  Meeting  oi'  the  Brilish  Afioriation,  1^16. 

*  Faruday.  Phil.  Tram.  IH^,  l'2lh  Series  of  Researchei 
"  76iVf .  IKn,  5th  Series  of  Ki-tM'iircheii,  ^  535. 

*  Ibid.  IKfei,  I'Jth  anil  13th  Scri^'H  r»f  UrvrnrchoB;  Wulker,  Arxount  of  Erptrimemtt  with  a  Cotuumt 
Battery,  in  the  Transactions  of  the  London  Electrical  Nortrfy,  1838. 

'*^.\pjohn,  in  Cyrlopa-din  of'Prarticnl  M'difitu.  vol.  i.  nrl.  EUetrieitf. 

*^Src  un  interi'Bfinf(  piiper  hy  .Mr.  Edward  Solly,  On  the  Infiuenee  of  Electrieitw  en  FcftffoMf «.  in  tht 
Jovrn'al  of  the  Horticultural  Society,  vd.  i.  lf\5.    Also,  Further  Observations^  in  the  mme  Jouriuti,  1517. 
"PcBchel'B  EUnunts  of  Physics ^  vol   ii.  p.  1,  lt^40. 
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1.  ^pBdM  of  ^oHeoL  EUdrieity  on  Man  and  other  ilni'ma^.— No  perceptible 
inflnenoe  b  exercised  by  stotical  electricity  over  the  animal  funotioDs.  In  clear 
and  serene  states  of  the  weather,  the  atmosphere  is  usually  charged  with  positive 
deetridty,  which,  by  induction,  renders  the  surface  of  the  earth,  and  all  living 
beingB  thereon,  negative;  while,  in  damp  and  wet  weather,  the  reverse  states  usually 
exist;  the  atmosphere  being  negative,  and  the  surface  of  the  earth  positive.  We 
are  unaUe,  however,  by  our  feelings  to  detect  these  opposite  electrical  conditions  of 
the  atmosphere,  or  to  ascribe  to  them  any  peculiar  influence  on  the  system. 

When  we  place  a  patient  in  what  is  called  the  dectric  bathf  that  is,  on  the  insu- 
lating stool  or  chair,  and  in  connection  with  the  prime  conductor  of  a  common 
deemoal  machine,  the  whole  surface  of  the  body  becomes  charged  with  positive 
deetrieity,  while  the  atmosphere  surrounding  it  is  rendered  nc^tivc;  but  no  con- 
stant and  certain  physiological  effect  is  observed  therefrom.  In  some  cases,  it  is 
said  the  palae  is  quickened;  in  others,  unaltered;  while,  in  a  third  class  of  cases, 
it  becomes  reduced  in  frequency  at  the  end  of  ten  or  fifteen  minutes.^  But  these 
phenomena,  as  well  as  the  copious  perspiration  which  has  also  been  ascribed  to  the 
electric  baUi,  are  referable  rather  to  the  excited  imagination,  fear,  or  other  feelings 
of  the  patient,  than  to  the  direct  influence  of  electricity  on  the  body. 

2.  E^ffcU  of  Dynamical  Electricity  on  Man  and  other  Animals. — ^The  progress- 
ive action  or  motion  of  electricity,  usually  denominated  the  electric  cnrrenty  pro- 
duces remarkable  and  powerful  effects  on  the  animal  system ;  these  we  may  con- 
veniently arrange  under  four  heads;  viz.,  effects  on  the  nervous  system,  effects  on 
the  moKles,  efiects  on  the  secretory  organs,  and  effects  on  the  heart  and  blood- 
vessels. 

a.  Effects  on  the  Nervous  System. — According  to  Matteucci,*  the  nerves  are 
somewhat  better  conductors  of  electricity  than  the  cerebral  substance;  but  their 
oondocting  power  is  four  times  less  than  that  of  muscle.  Todd  and  Bowman,' 
however,  could  detect  no  appreciable  difference  in  the  conducting  power  of  nerve 
and  mnscle. 

But  the  nerves  do  not  appear  to  be  equally  good  conductors  in  all  directions;  at 
least  it  appeared  to  Matteucci  that  the  spinal  nerves  were  better  conductors  in  the 
centrifngal  than  in  the  centripetal  direction.* 

■a.  On  the  Nerves  of  Sensation. — The  electric  current  acts  like  other  stimulants 
on  the  nerves  of  sensation,  and  excites  the  special  function  of  each  nerve.  Thus, 
when  transmitted  along  the  nerves  of  touchy  it  excites  pain,  the  shock,  and  other 
disagreeable  sensations;  along  the  opffc  nerve,  it  causes  the  sensation  of  light; 
along  the  guttntory  nerve,  a  remarkable  taste;  along  the  auditory  nerve,  sound ;^ 
and  along  the  olfactory  nerve,  the  sensation  of  smcll.^ 

The  effect  on  The  gustatory  nerve  w  not  referable  to  tiie  action  of  the  snbjitances  produced 
hf  the  eleciroly«»  of  the  salts  of  the  saliva;  for,  y?rs/,  the  sensation  may  be  excited  by  a 
current  which  is  too  feeble  to  decompose  these  salts;  and,  tecomUy^  Volta  experienced  an  acid 
tafte  from  the  influem'e  of  an  electric  current  at  tlie  moment  wlien  his  tongue  was  in  contact 
with  an  alkaline  soluiioiL 

j34.  On  the  Nerves  of  Motion. — When  an  electric  current  is  transmitted  along 
a  nerve  of  motion,  contraction  of  the  muscles  to  which  the  nerve  is  distributed  is 
prodnced. 

MM.  Jjonget  and  Matteucci^  have  made  some  very  curious  observations  on  the 
efiects  of  the  electric  current  on  motor  nerves.  Immediately  after  the  death  of  the 
animal,  muscular  contractions  are  induced  both  at  the  commencement  and  at  the 
interruption  or  cessation  of  the  current,  whether  it  be  direct  or  inverse.     But  some 


*  S«e  Mr.  8mith^a  ezperim  -nta.  in  Dr.  Ilodgkin'a  Translation  of  Edwards'  work,  On  the  Jnfluentt  of 
Pkftual  Agfntf  om  Life,  p.  335,  Ii<ind.  1832. 

*  Tmiti  its  Pkinomrnet  EUetro- Phyiiologiqut  dt$  Animaux.  p.  4!J,iParli,  1844. 

'  PkwoiagUal  Amitomfj  p.  343,  lUiS.  *  Traiti.  n.  50. 

*  Volu,  J»iki7.  Trans,  for  IWO,  p.  4U3. 

■  MOIIer'a  Ehnunis  of  Pkysioloicy,  by  Daly,  vol.  i  p.  ft23,  Load.  1838. 

*  tLmpp9rt  tntre  It  sens  du  Cournnt  ^lectriqur  rt  tes  Contractions  musenlairts  du€S  d  ee  Courant 
{Cwmfiu  nmduM  dt  rAcadimie  dts  Sciencis  du  9  Sept.  1644). 
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time  after,  or  in  what  is  called  tbe  seeond  stage  ijif  the  yitalitj  of  the  nerve,  the 
mnscles  are  thrown  into  contraction  only  at  the  commencement  of  an  inverse  or 
centripetal  current^  and  at  the  cessation  of  a  direct  or  ccntrifngal  current 

A  current  is  aaicl  to  be  direct  or  centrifugal  if  it  pass  in  the  direction  from  (he  brain  towardi 
the  distal  extremities  of  the  nerves.  An  inverm  or  centripetal  current  is  one  that  panel  in  the 
opposite  direction. 

The  susceptibility  of  motor  nerves  to  the  influence  of  the  electric  current  mmj  be 
destroyed  by  the  action  of  narcotic  poisons;  by  a  sufficiently  prolonged  fleparatum 
of  the  nerves  from  the  central  parts  of  the  nervous  system;  by  a  ligature  interposed 
between  the  parts  of  the  nerve  irritated  and  the  muscles;  and  by  continued  ezeit^ 
tion  of  the  nerve.^  But  the  muscular  contractions  caused  by  the  commencement 
of  the  inverse  current  continue  to  be  produced  for  a  much  longer  time  than  thoae 
which  arise  from  the  cessation  of  the  direct  current. 

yy.  On  mixed  Nerves. — By  mixed  nerves  are  meant  nerves  which  have  a  doaUe 
root,  and  which,  therefore,  are  both  sensitive  and  motor.  A  current  of  eleotrid^ 
transmitted  along  a  mixed  nerve  excites  both  sensation  and  muscular  contraction. 

MM.  Longet  and  Matteucci'  have  observed  a  very  remarkable  difference  in  the 
effect  of  the  electric  current  on  the  motor  and  mixed  nerves.  In  the  second  stage 
of  the  vitality  of  the  mixed  nerves,  the  direct  or  centrifugal  current  excites  con- 
tractions only  at  its  commencement;  while  the  inverse  or  centripetal  current  ezoites 
them  only  at  its  cessation.  These  phenomena  are  directly  the  reverse  of  those 
which  occur  in  the  case  of  the  motor  nerves  before  noticed. 

In  the  following  table,  the  different  effects  of  centripetal  and  centrifugal  onnents 
are  contrasted : — 

Effects  of  Electric  Currents  on  Motor  and  Mixed  Nerves. 


NVRIHES. 

EvrscTB  OF  CnmasNTS. 

Dirtet  or  Centrifugal  Currtnt. 

JnMTM  or  Centripelmi  CurmU, 

Commence-      Closed 
ment.          Circuit. 

Cessation. 

Commence- 
ment. 

Closed 
Circuit. 

Cesntion. 

l»lP*^iod  of  Vitality. 
Motor  nerves     .    . 

Mixed  nerves     .    . 

.2d  Period  of  VitaUiy. 
Motor  nerves     .    . 

Mixed  nerves    .    . 

Muscular  con- 
tractions. 

Strong      con- 
tractions   of 
superior  and 
inferior  mns- 
cles,'        and 
pain. 

No  effect   .  . 

Contrnction^ 
of  the  inferior 
muscles. 

No  effect 
No  effect 

No  effect 
No  effect 

Muscular  con- 
tractions 

Contractiunof 
superior  and 
inferior  mus- 
cles^andpain. 

Muscular  con 
tractions. 

Contractions 
of      superior 
muscles,  and 
pain. 

Muscular  con- 
tractions. 

Contraction 
of     superior 
and    inferior 
muscles^  and 
great  pain. 

Muscular  con 
tractions  ex- 
citable for  a 
longer  period. 

Contractions 
of     superior 
mnscles,  and 
pain. 

No  effect 
No  effect 

No  effect 
No  effect 

Maacalar  con- 
tmctioaa. 

Contmetiona 
of     snpcrior 
and    inferior 
mnaclesi  and 
paia. 

No  effect. 

CoatractioB 
of      inferior 
maselee. 

66.  On  the  Ganglionic  or  Sympathetic  Nerves. — The  ganglionic  or  sympathetic 
nerves  are  sensitive,  and  possess  a  motor  though  involuntary  influence  over  the 
parts  they  supply;  hence,  therefore,  a  current  of  electricity  transmitted  along  these 
nerves  should,  in  conformity  with  its  influence  on  the  mixed  nerves  above  noticed, 
excite  both  sensation  and  muscular  contraction.     Matteucci*  confirms  the  statement 


•  Mattcucci,  Trniti^  p.  211. 


^  Longet  and  Mattraecii  Rapport. 

thoae  snp- 
coatrarf, 
I>oint  of  excitation.    Contractions  of  the  aaperior 
muscles  arc  r^Jleeted  motimtnt9^  and  are  due  to  the  irritation  of  the  nervous  centre  affected  throagh  the 
sensitive  nerves. 
•  Traiti^  p.  247. 


'  The  terms  SHin-rior  and  infcrtnr  refer  to  the  point  of  excitation.    The  superior  muscles  are  t 
plied  from  nervos  which  come  off  n hove  thf  point  of  excitation;  the  inferior  muscles,  on  the 
arc  those  vupplitMl  from  nerves  which  come  off  below  the  point  of  excitation.    Contractions  of  thi 
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of  Hnmboldt  and  Miiller,^  that  the  electric  current  applied  to  the  cardiac  and 
splanchnic  nerves  excited  respectively  contractions  of  the  heart  and  the  peristaltic 
movements  of  the  intestines;  out  I  am  unacquainted  with  any  experiments  in  which 
sensation  was  excited  by  the  influence  of  electricity  on  the  ganglionic  nerves. 

Mattcucci  has  observed  some  remarkable  peculiarities  in  the  action  of  the  current 
on  the  ganglionic  nerves.  Instead  of  commencing  immediately  on  the  closure  of 
the  circuit,  the  contractions  did  not  appear  until  some  time  subsequently^  and  they 
ooDtinned  after  the  current  had  ceased.  In  these  respects,  however,  electricity 
agreefl  with  other  stimulants  in  its  action  on  these  nerves.  Mattcucci  was  unable 
to  recognize  any  well-marked  difference  between  the  effects,  on  the  ganglionio 
nervesi  of  the  duect  or  centrifugal  current  and  those  of  the  inverse^  or  centripetal 
one. 

The  influence,  on  the  secreting  organs,  of  the  electric  current  transmitted  along 
the  ganglionic  nerves  is  an  interesting  object  of  in(j[uiry,  and  one  which  requires 
examination.  Krimer"  states  that,  by  division  of  the  sympathetic  nerve  in  the 
neck,  the  uxino  was  rendered  alkaline  and  albuminous;  but,  on  the  application  of 
plvanism,  its  normal  properties  were  restored. 

If.  On  the  Nervous  Centres. — ^Instantaneous  death  is  produced  by  the  passage 
of  powerful  charges  of  electricity  through  the  brain.  Rabbits  and  other  small 
u&imals  may  be  thus  destroyed  by  the  discharge  from  the  electrical  battery,  or  even 
from  a  large  Leyden  jar;  and  the  death  produced  by  lightning  is  a  further  illustra- 
tion  of  the  instantaneous  and  fatal  effects  of  electricity  on  the  nervous  system. 

When  the  charge  is  not  sufficiently  powerful  to  cause  immediate  death,  the  effects 
produced  are  analogous  to  those  of  concussion  of  the  brain.^ 

M.  Singer*  ''once  accidentally  received  a  considerable  charge  from  a  battery 
through  the  head;  the  sensation  was  that  of  a  violent  but  universal  blow,  followed 
bja  transient  loss  of  memory  and  indistinctness  of  vision,  but  no  permanent  injury 
ensued."  The  same  authority  observes  that,  if  '^  the  charge  is  passed  through  the 
spine,  it  produces  a  degree  of  incapacity  in  the  lower  extremities;  so  that  if  a 
person  be  standing  at  the  time,  he  sometimes  drops  on  his  knees,  or  falls  prostrate 
OQ  the  floor." 

Some  interestinp  experiments  have  been  mnde  by  Mattoucci,*  botli  alone  and  in  conjunction 
with  Longet,*  on  the  effects  of  the  voltaic  current  on  the  nervous  centres  ol*  animals.  Neither 
mttBcular  contractioDS  nor  apparent  pain  were  produced  wlien  the  current  was  transmitted 
thrcMigh  the  cerel>ral  hemispheres,  or  through  the  cercbelluNn,  or  through  tlie  pulp  of  the  hemi- 
spheres either  of  the  cerebrum  or  cerebellum.  Neither  were  any  contractions  produced  by  the 
passage  of  the  current  through  cither  the  posterior  columns  or  gray  substance  of  the  spinal  cord. 
Bot  bc.h  pain  and  muscular  contractions  were  induced  when  the  current  acted  on  the  corpora 
f^uadrigemina  and  crura  cerebri ;  and  the  effects  of  both  the  direct  and  the  inverse  current  on 
tbe  anterior  columns  of  the  cord  were  the  same  as  those  produced  on  the  motor  nerves;  that 
i».  contractions  were  excited  under  the  same  circumstances.  We  may  conclude,  therefore,  says 
Maiieaoci,  tlint  the  electric  current  acts  on  the  central  [)art  of  the  nervous  system  like  other 
fetimulants  whose  action  has  been  so  well  determined  by  M.  Flourens. 

2.  Effects  on  tlie  Mnaclcs. — It  has  been  ascertained  by  Mattcucci  that  a  current 
of  electricity  causes  the  contraction  of  a  muscle  from  which  all  visible  nerves  have 
been  carefully  removed ;  and  that  the  contractions  occur  both  at  the  commence- 
ment and  cessation  of  the  current,  and  are  independent  of  its  direction ;  and  he 
infers  from  his  experiments — 

Isi.  That  the  property  of  contracting  ix>ssessed  by  the  living  muscular  fibre  is  inherent. 

2dly.  That  the  motor  nerves,  when  irrituted,  produce  contraction  in  the  muscles  to  which 
they  are  distributed  by  acting  on  this  inherent  property  of  the  muscle. 

3dly.  That  the  nerves  may  bo  temporarily  deprived  of  this  property  by  circumstances  which 
I  have  before  stated. 

4ihly.  That  the  muscular  fibre  requires,  for  the  continuance  of  its  irritability,  the  simultaneous 
action  of  sensitive  and  organic  nerves  and  of  blood,  by  which  its  nutrition  is  kept  up. 


'  MQller's  Physiology,  by  Baly,  vol.  i.  pp.  191  undGOS. 
"  Ihid.  p.  470. 

*  SiDKer,  EUments  of  EUclricily.  p.  205,  Lend.  l&U. 
>  7y«'f#;  p.  M2. 

VOL.  I.— 7 


>  Land.  Med.  Gazttt^j  xiv.  G^. 
•  JlappoTt. 
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When  a  current  of  electricity  traverses  simnltaneonslj  mnsoles  and  nerves,  the 
contractions  which  ensue  are  principally  due  to  the  action  of  the  current  on  tha 
nerve ;  for,  when  the  current  is  direct,  the  contractions  occur  at  its  commenoement; 
whereas,  when  it  is  inverse,  they  occur  at  its  cessation. 

3.  Effects  on  the  Secretin*;  Organs, — Although  little  is  known  with  respeefc  to  tlie 
precise  agency  of  the  nerves  in  the  act  of  secretion,  yet  we  have  abundant  evidenoe 
to  prove  that  they  exercise  some  influence  on  this  process;  and,  as  the  eleotrie 
current  excites  the  motor  and  sensitive  nerves,  it  appears,  d  priori^  probaUe  that 
it  may  also  excite  the  nerves  distributed  to  the  secreting  organs.  ''The  experi- 
ment instituted  by  the  Baron  A.  von  Humboldt  on  his  own  person  is  well  known. 
Having  applied  two  blisters  to  the  region  of  the  shoulders,  he  covered  one  of  the 
blistered  surfaces  with  a  silver  plate,  and  dosed  the  circle  by  means  of  a  oondnetor 
of  sine,  when  a  painful  burning  was  produced,  and  a  change  in  the  ohanoter  of 
the  discharge;  from  being  bland  and  colourless,  it  became  a  red  acrid  fluid,  whieh 
left  livid  red  streaks  on  the  parts  of  the  back  where  it  ran.  M.  Most  likewise 
states  that,  having  caused  a  galvanic  current  to  pass  through  the  parotid,  bj  apply- 
ing the  positive  pole  to  the  situation  of  the  gland  for  the  space  of  ten  minntei 
while  he  held  the  negative  pole  in  his  hand,  an  increased  secretion  of  saliva,  which 
was  neither  add  nor  alkaline,  took  place."^  Furthermore,  Krimer  reports  that  the 
division  of  the  sympathetic  nerve  in  the  neck  caused  the  urine  to  become  alka- 
line and  albuminous;  but  that  the  application  of  galvanism  restored  its  normal 
properties." 

Dr.  Wilson  Philip*  divided  the  nervi  vagi  in  a  rabbit,  and  found,  as  he  lupposed,  that  the 
digestive  process  was  stopped ;  and  in  another  experiment  he  restored,  as  he  tells  us,  the  func- 
tions of  these  nerves  by  the  voltaic  influence.  But  subsequent  experiments  have  shown  that 
the  division  of  the  nervi  vagi  does  not  wholly  stop  the  digestive  process,  and  that  electrioilf 
cannot  restore  it  to  its  original  state.* 

4.  Effects  on  tlie  Heart  and  Blood-vessels. — I  have  already  stated  that  contzictions 
of  the  heart  may  be  induced  by  galvanizing  the  cardiac  nerves.  But  in  neither 
the  arteries  nor  capillaries  can  contractions  be  induced  by  the  voltaic  current,  thongh 
Wedemcyer  states  he  has  seen  a  distinct  permanent  contraction  of  the  small  arteries 
induced  by  it.* 

Circumstances  modifying  the  Effects  of  the  Electric  Current. — ^The 
physiological  influence  or  effects  of  the  current  are  modified  by  the  following  cir- 
cumstances : — 

1.  The  intensity  of  the  current. 

2.  The  quantity  of  ele<nricity  passing  in  the  current. 

3.  The  direction  of  the  current. 

4.  The  continuance  or  intermission  of  the  current. 

5.  The  effects  of  certain  diseases  or  poisons. 

1.  The  Ihtcusifif  of  the  Current. — The  physiological  effects  of  the  electric  cur- 
rent are  greatly  niinlificd  by  its  intensity;  if  the  latter  be  heightened^  the  effects 
are  increased,  and  vice  vergh, 

a.  The  current  of  electricity  obtained  from  a  single  pair  of  plates  prodoceSy 
under  ordinary  circumstances,  no  sensible  effect  on  the  sense  of  touch;  but,  if  its 
intensity  be  augmented  by  transmitting  it  through  repeated  coils  of  wire,  its  effects 
become  ver}'  perceptible. 

^.  A  small  quantity  of  electricity,  whose  intensity  is  high,  produces  very  power- 
ful effects;  as  the  discharge  of  the  common  Leydeu  jar  or  battery;  whereaS|  a 
large  quantity  of  electricity,  whose  intensity  is  low,  produces  very  feeble  or  acaroely 
perceptible  effects. 

The  electricity  evolved  by  Faraday's  wire  voltaic  battery,  before  described,  would  be  with* 
out  perceptible  effect  on  the  sense  of  touch  on  account  of  its  feeble  intensity.     Bui  an  equal 

»  MQller's  PAyaio/ojpjf.  by  Bslv.  vol.  i.  p.  469.  ■  /bid. 

*  An  Ezperimtntal  imqmtrp  into  the  Lates  o/  thi  Vital  F^mctiomt,  pp.  111.  -^la.  256.  Ac.  3d  edit.  Land. 
1826. 

•  Mailer,  op.  antt  cit.  p.  M9.  '  Ibid.,  pp.  203  and  328. 
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qoantity  of  electricity,  obttined  by  the  ordinary  electric  machine,  and,  therefore,  of  very  higli 
iDieDsity,  pive  a  most  violent  shock;  and  **  if  {Missed  at  once  through  the  bead  of  a  rat  or  cat,*' 
■p  Dr.  Faraday,'  was  sufficient  "to  have  killed  it  as  by  a  flash  of  lightning." 

A  eeruin  degree  of  intensity  is  required  to  enable  the  current  to  overcome  the 
reutmnoe  offered  bj  the  animal  body  to  its  transmission. 

2.  Qmantify  of  the  Current — The  influence  of  quantity  is  best  seen  in  those 
CMei  where  the  intensity  of  the  current  is  great.  Thus  the  power  or  force  of  a 
■hoek  produced  by  the  discharge  of  the  Leyden  bottle  or  battery  is  proportional  to 
the  arem  of  the  metallic  coating,  the  intensity  of  the  electricity  being  equal.  In 
other  words,  a  large  Leyden  bottle  gives  a  more  powerful  shock  than  a  small  one 
dbaised  to  the  same  intensity. 

nhen  the  intensity  is  low,  and  the  resbtance  to  the  transmission  of  the  current 
is  eonsequently  great,  the  influence  of  quantity  is  slight.  Thus,  in  a  voltaic  battery, 
oompoaed  of  a  few  pairs  of  plates,  no  difference  is  perceptible  between  the  effects 
of  large  and  small  plates. 

In  ooil  machines,  the  power  of  the  shock  is  augmented  by  using,  as  conductors, 
lam  metallic  surfaces  instead  of  mere  wire  points;  or  by  moistening  the  animal 
foiuoe  with  a  saline  solution.  By  these  means  the  resistance  is  lessened,  and  the 
qnantitj  of  electricity  which  is  transmitted  is  increased. 

3.  Direction  of  the  Current. — ^To  Volta  is  due  the  credit  of  having  discovered 
the  modification  which  the  continued  passage  of  an  electric  current  along  the  nerves 
effects  in  the  action  of  the  current  itself,  and  which  has,  in  consequence,  been 
termed  the  Voltaic  alternatives.  The  fact  is  thus  stated  by  Mattcucci:  ''The 
eoiient  which  is  transmitted  along  a  motor  nerve  of  a  living  or  recently-killed 
inimal,  and  which  continues  to  pass  along  the  nerve  during  a  certain  period,  modifies 
the  excitability  so  as  to  render  the  nerve  insensible  to  the  passage  of  the  current  so 
long  as  it  moves  in  the  same  direction;  but  the  excitability  of  the  nerve  reappears 
when  the  onrrent  is  made  to  pass  in  the  opposite  direction;  so  that  when  a  nerve 
has  been  modified  by  the  passage  of  the  current  in  the  way  described,  we  may 
restore  to  it  its  lost  excitability  by  reversing  the  current.  Thus,  at  every  change 
in  the  direction  of  the  current,  the  limb,  which  previously  contracted  only  when 
we  closed  the  circuit,  becomes  now  capable  of  contracting  at  the  interruption  of  the 
same  circuit.'' 

The  different  effects  of  the  direct  or  centrifugal,  and  of  the  indirect  or  centripetal, 
ennent  on  the  motor  and  mixed  nerves  have  been  already  stated. 

3Iattcucci  found  that  the  centrifugal  current  destroyed  the  excitability  of  the 
nerves  much  more  speedily  than  the  centripetal  current. 

4.  Continuance  or  Intermission  of  the  Current, — An  intermitting  current  (i.  6., 
a  current  alternately  interrupted  and  renewed  at  very  short  intervals)  excites 
tetanic  convulsions ;  but  sooner  exhausts  the  excitability  of  a  nerve  than  a  con> 
tinuous  cnrreut.* 

5.  Effects  of  certain  Diseases  and  Poisons. — The  effects  of  electricity  are  modified 
by  the  existence  of  paralysis.  Thus,  an  electric  shock,  transmitted  through  a  part 
ifEected  with  paralysis  of  sensation,  produces  little  or  no  pain  (according  as  the 
disease  is  incomplete  or  complete) ;  while  the  effect  of  a  similar  shock  on  a  healthy 
part  is  very  painful.  In  several  cases  of  hemiplegia,  consequent  on  apoplexy,  I 
nave  found  that  the  muscular  contractions  caused  by  the  vibrating  current  of  a  coil 
machine  were  very  feeble  in  the  paralyzed  limb,  while  they  were  very  powerful  in 
the  healthy  one. 

Hydrocyanic  acid,  or  a  solution  of  opium,  or  one  of  nux  vomica,  or  death  by  the 
electric  shock,  lessens  or  destroys  the  excitability  of  the  nerves  submitted  to  the 
electric  current,  though  the  muscles  retain  their  irritability. 

Carbonic  anri,  tulphurttttd  hydrogen,  nitrogen^  and  cfdorini^  do  not  possess  the  power  of  exhaust- 
ioKthe  excitability  of  the  nerves. 


*  Phil.  TraHM.  lf*3l,  7th  iSeries  of  Reiearchei,  $  860. 
^  Matteucci,  Traitij  p.  *Z32,  et  seq. 
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Character  and  Pegultarities  of  the  Phtstolooigal  AcnoN  of  Elbo- 
TRiciTY  ON  Man  and  Animals. — Electricity  acts  on  the  nervous  system  of  living 
or  recently-killed  animals  as  a  stimulant  or  excitant. 

Like  heat,  alkalies,  and  mechanical  irritation,  it  excites  sensation  when  applied 
to  the  sensitive  nerves,  and  muscular  contractions  when  applied  to  motor  nerves. 
It  further  agrees  with  these  stimulant  agents  in  the  circumstance  that  its  proloDged 
action  exhausts  the  nervous  excitability;  but  it  differs  from  other  stimuknts  in 
several  circumstances,  of  which,  according  to  Matteucci/  the  fDllowing  ne  the 
principal : — 

1.  The  electric  current  excites  either  muscular  contraciion  or  flenaation  aooording  to  the  dire» 

lion  in  which  it  is  transmitted  along  a  mixed  nerve. 

2.  Tbe  electric  current  excites  neiiber  contraction  nor  sensation  when  potaed  trantveneif 

across  a  nerve. 

3.  The  electric  current  produces  no  effect  by  its  prolonged  transmission  along  a  nerve. 

4.  The  electric  current  excites  a  nerve  when  it  ceases  to  pass. 

5.  The  electric  current  restores  the  excitability  of  a  nerve  which  had  been  nihanstad  by  a 

reverse  current 

6.  The  electric  current  retains  for  a  longer  period  than  any  other  stimulant  its  power  of 

rousing  the  excitability  of  a  nerve. 

Correlation  of  the  Electrical  and  Nervous  Forces. — Between  electricity 
and  the  vis  nervosa  there  exist,  both  in  their  development  and  propagation^  several 
striking  analogies,  which  at  one  time  disposed  physiologists  to  regard  these  two 
forces  as  identical;  but  the  failure  of  the  most  competent  experimentalists  to  detect 
electric  currents  in  the  ner^-es,  and  the  well-ascertained  dSSerenoes  in  propertiei 
between  electricity  and  the  vis  nervosay  have  led  more  recent  physiologistfi*  to  ngeet 
the  electrical  hypothesis  of  nervous  power,  which,  in  the  present  state  of  our  know- 
ledge, seems  to  me  to  be  no  longer  tenable.  * 

Uses. — Electricity  is  employed  m  a  therapeutical  agent,  sometimes  rationally, 
sometimes  empirically. 

When  it  is  resorted  to  for  the  purpose  of  producing  one  or  more  of  its  known 
physiological  effects,  and  thereby  of  fulfilling  an  indication  in  the  treatment  of  a 
disease,  its  use  may  be  termed  rational. 

But  it  has  been  employed  in  some  diseases  in  which  the  indications  for  its  use 
are  not  obvious,  and  in  which  its  metJtoJus  mtdtmliy  if,  indeed,  it  possess  any  con- 
tive  power  whatever,  is  unknown.     In  such  cases,  we  may  term  its  use  empMcaL 

1.  Paralysis. — Electricity  is  sometimes  beneficially  employed  in  paralysis  of  sen* 
sation  or  of  motion,  or  of  both  of  these  functions.  Its  operation  is  that  of  a  pecn> 
liar  and  specific  stimulus  to  the  nerves ;  and  hence  it  is  most  useful  in  those  cases 
where  these  only  are  affected;  while  in  paralysis  from  lesion  of  the  nervoos  centres 
it  holds  out  but  little  hope  of  relief. 

In  local  paralysis,  where  a  single  muscle  or  set  of  muscles  only  is  affected;  in 
pantlysis  of  the  port  to  dura;  iu  paralysis  arising  from  a  torpid,  inactive^  or  be- 
numbed condition  of  the  nerves  themselves;  in  paralysis,  stiffness,  and  rigidity 
consequent  on  chronic  rheumatism,  bruises,  sprains,  &c.  and  after  all  inflammation 
and  tenderness  have  subsided;  in  paralysis  arising  from  poisoning  by  lead;  and, 
lastly,  in  all  cases  of  what  is  sometimes  termed  functional  paralysis,  as  hysterical 
paralysis,  electricity  frequently  proves  highly  serviceable :  and  in  some  of  these 
cases  I  have  seen  the  most  marked  relief  follow  its  use. 

In  paralysis  from  permanent  organic  lesion  of  the  nervous  centres,  no  benefit 
can  be  anticipated  from  its  euiployuieut,  and,  when  the  lesion  is  recent,  it  is  posi- 
tively injurious. 

Dr.  Golding  Bird''  has  never  seen  benefit  result  from  the  use  of  electricity  in 
paraly!>is  when  there  is  pcrinaneiit  contraction  (rigid  flexure  of  the  thumb  or 
fingers).     My  own  experience  agrees  wkh  his. 


»  Mntteucci,  Tmiti,  p.  251. 

"*  Mdller's  PA.v.<irt.'iici/.  l»y  Haly,  vol.i.  p.  tUl;  Mattrucci,  Traitt,  p  2S2;  Todd  and  Bowman,  PAyn'olo- 
giral  Anatom^y  to],  i.  p.  243. 
*  Ltetures  on  EUctricityanti  Galvanisnu  pp.  Ill)  anil  ITO,.  1S49.    Alio,  Lend.  Mid.  Gax«(r«,  Joae  16, 1617. 
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In  the  chronic  fonn  of  paralysis  which  follows  apoplectic  attacks  from  cerebral 
hemonhage,  it  is  frequently  resorted  to;  but  rarely  with  benefit.  In  all  recent 
caseSi  and  generally  during  the  existence  of  inflammatory  and  febrile  symptoms,  its 
ue  is  improper.  It  must  never  be  applied  until  sufficient  time  has  elapsed,  after 
the  ceennence  of  the  hemorrhage,  to  idlow  of  the  absorption  of  the  coagulum.  But 
when  there  is  reason  to  suppose  or  hope  that  the  effused  blood  has  become  absorbed, 
and  that  paralysis  remains  from  desuetude,  the  stimulation  of  the  nerves  and  mus- 
dea  of  the  part  by  an  electric  current  deserves  a  trial,  and  may  now  and  then 
prove  serviceable.  Moreover,  the  occasional  exercise  of  the  muscles  of  a  paralyzed 
linb|  by  a  weak  voltuc  current,  checks  the  shrinking  of  the  muscles  and  loss  of 
initability  consequent  on  their  disuse.^ 

In  the  application  of  electricity  to  the  treatment  of  paralysis,  attention  should  be 
paid  to  theyWe,  the  duration^  and  the  direction  of  the  current. 

a.  Force  of  the  Current — At  the  commencement  of  the  use  of  electricity,  the 
cnnent  employed  should  be  very  feeble :  afterwards  its  force  must  be  adapted  to 
the  intensity  of  the  malady.  In  slight  cases,  a  weak  voltaic  current  may  be  em- 
pk>yed :  in  more  severe  cases,  a  more  intense  one,  or  the  magneto-electric  current, 
nay  be  used.  The  shock  produced  by  the  discharge  of  a  Leyden  phial  should  be 
reserved  for  the  chronic  cases  of  complete  paralysis. 

6.  Duration  of  the  Current. — ^This  must  be  governed  by  the  force  of  the  current : 
the  more  powerful  the  current,  the  shorter  should  be  its  duration. 

The  inteimpted  or  intermittent  current  should  be  preferred  to  the  continuous  one, 
cue  being  taken  not  to  apply  it  long  enough  to  exhaust  the  excitability  of  the  nerve. 

Matteucci  recommends  that  from  twenty  to  thirty  shocks  should  be  communicated 
lithin  two  or  three  minutes,  a  few  seconds  being  allowed  to  intervene  between 
eich  shock.  The  patient  should  be  then  left  undisturbed  for  a  few  minutes ;  after 
whieh  the  treatment  may  be  renewed. 

e.  Direction  of  the  Current. — Tliis  is  determined  by  the  kind  of  paralysis.  In 
paralysis  of  sensation  only,  the  current  should  be  direct  or  centrifugal :  in  paralysis 
of  motion,  it  should  be  inverse  or  centripetal.  In  paralysis  both  of  sensation  and 
motion,  Matteucci  states  there  are  no  grounds  for  preferring  the  one  direction  to 
the  other;  but  it  appears  to  me  that  for  such  cases  the  vibrating  current,  obtained 
by  the  ordinary  coil  machine,  is  peculiarly  appropriate;  for  by  this  the  sensitive 
and  motor  nerves  are  alternately  excited,  while  the  one  current  promotes  the  rcstorar 
tioa  of  the  excitability  which  may  have  been  lessened  by  the  preceding  current. 

The  role  for  adaptiog  the  direction  of  the  current  to  the  nature  of  the  diseasio  is  foiiiide'l  on 
the  aaMimptkm  that,  in  some  cases  of  paralysis,  the  nerves  of  the  affected  limb  (ire  in  a  mtidi- 
lion  similar  to  that  produced  by  the  continued  passaKO  of  an  electric  current;  and  in  ordor,  iliere- 
fore,  to  restore  to  the  nerve  the  excitability  of  wiiich  the  electric  current  had  deprived  it,  the 
current  mast  be  reversed.  Hence,  to  relieve  paralysis,  the  current  should  be  passed  in  a  direc- 
tion oootiBry  to  that  which  may  have  produced  it.  Now,  as  the  sensitive  nerves  act  ccntripc- 
tally,  the  current  should  be  transmitted  centrifugally  when  diey  are  paralyzed;  and,  as  the  motor 
nerves  act  centrifugally,  paralysis  of  them  requires  a  centripetal  current. 

2.  In  Amaurosis  of  a  torpid  character,  and  without  excitement,  frictional  clco- 
tridty  was  formerly  in  considerable  repute ;  but  of  late  years  it  has  fallen  into  disuse. 
Mr.  Hey'  published  several  cases  illustrative  of  its  efficacy;  but  they  are  by  no 
means  satiafiEU^iy;  for  five  of  the  patients  were  also  mercurialized  by  calomel,  and 
one  received  no  benefit  from  the  treatment  employed.  Mr.  Ware'  considered 
electricity  more  useful  in  amaurosis  arising  from  the  effect  of  lightning  on  the  eyes 
thin  in  any  other  variety  of  the  complaint.     This,  indeed,  theory  leads  us  to  expect. 

The  mode  of  using  electricity  in  amaurosis  is  by  the  aura,  or  by  slight  sparks 
diiwn  from  or  directed  against  the  eye  and  surrouudiug  parts,  or  by  the  current 
passed  either  from  one  temple  to  the  other,  or  from  the  superciliary  and  infra- 
crbitary  foramina  to  the  occiput.     Theory  would  indicate  the  transmission  of  the 


*  Dr.  J.  Reid.  "Edinh.  Monthly  Journ.  of  Mediral  Science,  May.  1811. 

■  Hey,  Am  Acfounl  of  the  Effrets  of  EUttritily  in  A.'uxauroiit^  in  the  MudittiX  Observations  and  Jnqui- 
n/i,  woi.  V.  p.  1.  ill  «<fit.  1779. 

*  Ware,  OoMervatioiu  on  tlU  Cataract  and  Gutta  strtna^  Load.  1812. 
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cunrent  from  the  bind  part  of  the  head  to  the  fiice;  that  is,  eentrifagally  as  regaxds 
the  optic  nerve. 

3.  In  Nervous  Deafness,  arising  from  a  torpid  condition  of  the  auditory  nerrei 
and  nnaccompanied  with  excitement,  electricity,  hoth  frictional  and  Yoltaic,  has  been 
frequently  employed;  and  though  occasionally  patients  report  themselves  benefited 
by  It,  in  most  cases  it  fails  to  give  relief,  and  in  some  instances  has  aggravated  the 
malady.  Both  Itard*  and  Kramer*  speak  unfavourably  of  its  effects.  After  qno^ 
ing  the  opinions  of  most  preceding  writers  on  the  subject,  Kramer  observes  that| 
''Looking  at  the  result  of  all  this  accumulated  experience,  given  with  the  utmost 
honesty,  there  cannot  be  one  moment's  hesitation  in  declaring  that  electricity  and 
galvanism  are  utterly  useless  in  diseases  of  the  ear;  that  they  even  seriously  endao- 
gcr  the  auditory  nerve  by  exciting  to  a  morbid  degree  its  irritability,  the  infidlible 
result  of  which  is,  that  it  is  positively  debilitated."  My  own  limited  experienoe  of 
its  employment  would  not  lead  me  to  speak  so  unfavourably  of  its  nse. 

4.  In  Chorea,  considerable  relief  has  sometimes  followed  the  employment  of 
fnctional  electricity ;  and  I  am  acquainted  with  several  cases  in  which  its  use 
appeared  to  be  remarkably  beneficial.  Dr.  Addison'  and  Dr.  Gk)Iding  Bird*  also 
speak  very  decidedly  ijif  its  good  effects.  I  have,  however,  seen  it  fail  to  ^ve  relirf 
in  a  considerable  number  of  cases.  Dr.  Bird  employed  it  in  the  form  of  sparks 
taken  in  the  course  of  the  spinal  column  every  alternate  day  for  above  five  minutes 
each  time.  Electric  shocks  transmitted  along  -the  limbs  never  appeared  to  him  to 
do  good,  but,  on  the  contrary,  often  aggravated  the  involuntary  movements.  I 
have  seen  electric  friction  in  the  course  of  the  spine,  and  centripetally  along  the 
nerves  of  the  extremities,  apparently  relieve  the  convulsive  movements. 

5.  In  Tetanus, — The  use  of  electricity  in  tetanus  was  first  suggested  by  Ma^ 
teucci.  "We  have  seen,"  says  this  philosopher,^  *'that  when  the  passage  of  the 
electric  current  through  the  nerves  of  a  living  or  recently-killed  animal  is  renewed 
many  times  successively,  at  short  intervals,  the  limbs  remain  rigid  by  tetanic  eon- 
traction.  We  know  also  that,  on  the  contrary,  the  limbs  are  paralyzed  when  the 
current  is  continued  uninterruptedly  for  a  certain  time.  Ilence,  then,  the  eflfeets 
of  the  passage  of  a  continued  current  are  altogether  different  from  those  of  the 
interrupted  one.  It  was,  therefore,  natural  to  suppose  that  the  continued  current 
would  destroy  tetanus  by  inducing  paralysis.  Experience  has  fully  established  the 
accuracy  of  this  conclusion.  All  narcotic  poisons,  such  as  opium  and  nux  vomicSi 
when  given  to  frogs,  first  stupify.  then  over-excite  them,  and  lastly,  before  death, 
give  rise  to  very  violent  tetanic  convulsions.  Now  if.  during  the  latter  stage,  we 
pass  through  the  animals  a  continued  electric  current  of  a  certain  intensity,  the 
rigidity  of  the  limbs  ceases,  and  the  convulsions  disappear.  The  frogs  die  after 
a  certain  time,  but  without  any  symptoms  of  tetanus.  In  order  to  lessen  the  vio- 
lence of  the  contractions  which  take  place  at  the  commencement  of  the  treatment, 
it  is  better  to  use  the  inverse  current. 

''  The  application  of  the  electric  current  in  a  case  of  tetanus  which  I  published 
in  the  BiUiothhpie  UnivenfMe  for  May.  1838,  appears  to  me  to  prove  the  correct- 
ness of  my  theoretical  conclusions.  During  the  time  the  patient  was  under  the 
infiuenec  of  the  electric  current,  he  did  not  experience  the  violent  attacks  which  he 
had  had  previously.  lie  was  able  to  open  and  shut  his  mouth ;  and  his  circulation 
and  transpiration  appeared  to  be  re-establishod.  Unfortunately,  however,  these 
signs  of  amendment  were  only  temporary ;  the  disease  being  occasioned  and  kept 
up  by  the  presence  of  foreign  bodies  in  the  muscles  of  the  leg. 

'*I  dare  not  hope  that  the  application  of  the  eloctrio  cunvnt  will  in  general  suc- 
ceed in  curing  tetanus ;  but  I  think  that  I  am  justified  in  believing  that  it  will 
relieve,  in  a  great  mea.*ure  at  least,  the  sufferings  of  the  patient.'* 

»  Iran!.  Traits  d-t  Mnlniif%  ./<  .'"D-  •:?'  er  i'  .Mw  ?fi.>n.  rar    I«*?l 

'  Tk<  Snturf  an'l  Tr-  tttryni  •'^  IhstAt**  vf  t\f  £a'^  by  l>r.  Win.  Kramer,  translated  from  the  Gemuta 
bv  Dr.  J.  R.  Benmtt.  I.-n-.l.  ISJT. 
'■  «ify*«  Ho^pitnt  R'yorts^  vol.  li.  p.  4S3. 
*  Ibid.  vnl.  VI.  p.  ^4.  *  Train f  p.  170. 
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6.  In  AmenorrhoBaf  considerable  benefit  has  been  obtained  by  the  employment 
of  electricity.  It  is  usually  applied  in  the  form  of  shocks  produced  by  the  dis- 
ehirge  of  a  Leyden  jar  through  the  region  of  the  uterus  (from  the  sacrum  to  the 
pelris,  or  from  hip  to  hip).  I  have  on  several  occasions  found  the  practice  suo- 
osfsful. 

7.  Other  UseB. — ^The  preceding  are  the  chief  cases  in  which  electricity  is  used 
•I  the  present  time.  There  are,  however,  many  other  maladies  in  which  its  em- 
ployment has  been  suggested;  but  in  some  of  which  the  chance  of  relief  has 
tppemred  so  slight,  that  the  suggestion  has  never  been  acted  on ;  in  others,  expe- 
rience has  not  confirmed  the  expectations  which  were  at  first  entertained  of  it; 
while,  in  a  third  class  of  cases,  further  experience  is  required  to  test  its  efficacy. 

In  aapkipna  from  drowning,  hanging,  the  inhalation  of  noxious  gases,  &c.  voltaic  electricity 
bss  been  unsuocessfully  used  to  excite  the  muscles  of  respirHtion.^  In  tanguinmmt  apoplexy^  Dr. 
W.  Philip  fuggested  that  it  might  be  used  to  enable  the  lungs  "to  perform  their  functions  for 
1  longer  time  than  without  this  aid,"  and  that  by  it  the  life  of  the  patient  may  be  prolonged. 
In  the  asphyxia  produced  by  amruuiont  galvanism  has  been  su^ested  by  M.  Goudret. 

Dr.  Wilson  Philip,  having  observed  that  withdrawing  a  considerable  part  of  the  nervous 
influence  from  the  stomach  and  limgs  deranges  the  digestive  powers,  and  produces  great  diflfi- 
foiiy  of  breftUiing,  was  led  to  expect  relief  from  galvanism  in  indigeilion  and  habitual  atlhma. 
He  describes  the  benefit  obtained  as  greatly  exceeding  his  expectations.  The  i>ositive  pole  is  to 
beapplied  to  the  nape  of  the  neck;  the  negative  pole  to  the  pit  of  the  stomach.  A  weak  power 
dwuld  be  commenced  with,  and  the  strength  gradually  increased  until  5>nme  uneajtiness  is  ex- 
penenced.     In  some  instances,  perfect  cures  were  obtained ;  in  others  relief  was  gained.' 

Prevost  and  Dumas'  have  proposed  to  ekctrolyze  urinary  calculi  in  the  bladder,  and  thereby 
to  effect  their  disintegration.  Unfortunately,  however,  for  this  proposition,  calculi  are  in  general 
fbmied  of  substances  which  are  insoluble,  or  nearly  so,  and  which,  therefore,  could  not  be 
decomposed  by  an  electric  current,  unless  it  had  a  very  great  intcn»ity,nnd  was  continued  during 
a  considerable  time:  in  which  case  it  would  not  bo  applicable.  Bonnet  siiggeste<i  that  the 
bladder  shoald  be  injected  with  a  solution  of  nitrate  of  potash,  and  the  calculus  subjected  to 
the  action  of  electricity  in  this  liquifl,  in  order  that  the  nitrate  may  be  decomposed  into  nitric 
icid  and  potash ;  the  former  of  which,  it  wa.s  suggesteil,  would  di:»solve  the  phosphates,  while 
the  latter  would  dissolve  the  uric  acid  and  urate  of  ammonia. 

If  the  poles  or  electrodes  of  a  voltaic  l«itiery  l>e  immersed  in  an  albuminous  liquor,  the  albu- 
men becomes  coagulated.  On  this  fact  it  has  been  suggested  "  that  galvanism  might  Iw  applied 
V>  the  important  purpose  of  coagulating  the  blood  within  an  aneHrismal  /i«moi«r,  and  thus  removing 
the  disease  without  resorting  to  the  ligature."^  For  this  purpose  two  needles  are  to  be  intro- 
daoed  into  tlie  tumour,  and  thoir  projecting  extremities  connected  with  the  opposite  electrodes 
of  the  battery.  In  1832,  Mr.  Benjumin  Phillips*  gave  the  result?  of  his  experiments  on  arteries 
bjr  means  of  the  galvano-puncture.  His  Mimoir,  forwanied  in  1833  to  the  Arafiemie  da  Sciencet 
fcrtbe  Monthynn  prize, and  which  was  declared  entitled  to  the  first  place*  among  the** mention 
boriorable,**  contains  two  cases.     In  1 835,  a  servant  of  the  late  king  underwent  operation. 

Praraz^  has  projiosed  to  cauterize  the  bites  irdlicted  by  rabid  animals,  by  introducing  the 
elpctrodes  of  a  battery  into  the  wound;  and  Fabre-Palaprat>  has  suggested  that  the  cuuteri/.ing 
Hfmts  of  the  moxa  might  be  effected  by  voltaic  electricity;  and  in  this  way  a  galvanic  moxa 
formed. 

In  1838,  Dr,  Coster,^  and  in  1833  M.  Fabre-Palnprnt,'Oemployeil  voltaic  electricity  to  atsiit  the 
ivlrodmrtiom  of  certain  medinnal  substancet  into  the  blood.  M.  Fnbr^-Palnpmt  asserts  that,  by  the 
aid  of  galvanism,  he  has  caused  certain  chemical  agents  to  traverse  the  IxMlyand  af)pcar  nt  some 
diftant  part.  He  bound  on  one  arm  a  compress,  nioi^tcDed  with  a  eoiutii^n  of  iotlide  of  potas- 
(I'lm.  and  covered  by  a  platinum  disk,  connected  with  the  negative  pole  of  ^i^ voltaic  battery  of 
thirty  pairs  of  plates.  On  the  other  arm  was  placed  a  compress,  moi.^tened  with  a  solution  of 
narch.  and  covered  by  a  platinum  disk,  connecte<l  with  the  positive  p(»l«  of  the  battery.  In 
t  few  minute;!  the  starch  acquired  a  blue  tinge,  showing  that  the  iodine  had  been  trans|)nrted 


*  The  PrnfesBora  of  the  Irish  Collrgr  of  Surgeoni,  in  isjrJO,  fnilnJ  to  restore  l»y  it  the  respiratory  ninve- 
ffwirs  in  a  pers'in  who  had  bf<?n  hung  (Dr.  Apj«»hn,  in  Cyrto-perilin  of  PrnrtimJ  Mnliritu^  nrl.  (inh'nnisrti). 
El^eiricitjr.  in  conjunction  with  other  means,  wns  tried,  but  without  succss.  in  the  case  of  8colt,  th« 
AiLericuD  diver,  who  had  been  accidentally  hung  for  five  or  six  ininntf'R  (wf  TimtSf  Jnn.  13.  IH41). 

*8ee  Phit.  Trans.  1917,  p.  W;  and  Dr.  Wilson  Philip's  Treatise  on  Indic'stion.  AUo.  I,a  Beaume,  On 
ikf  XfdienI  Effftt%  of  Elf.rtritity  and  Galvanism  in  S'ercous  and  Chronic  Diiorders^  1^20. 

■  Journal  d*  Pky*\otagir^  t.  iii.  p.  217. 

*  Apjohn,  Cyclopa-dia  of  Practical  Medicine y  art.  Galvanism. 

'  A  Serif M  of  Erptriments  -ptrf  armed  for  the  purpose  of  showing  that  Arteries  may  Itt  OblittraUd  witk- 
€ti  Ltgntur*,  Compr^-^sitm^  or  the  Knife ^  8vu.  lA>nd.  1832. 

■  Lfmd.  Mttd.  Oazetfe,  Jan.  17,  1835. 
'  U'ra*-  MHicale,  Dec.  l-iOO 

'  Dm  Galramifme  appliqut  a  la  Mtdecine^  p.  57,  Paris,  IffSS. 

*  IrrAf r««  Ginfrales  dt  Mideeintf  t.  ii.  p.  432. 

"  Hid.  8me  s*rie,  t.  ij.    AJmo,  Beeqaerel,  Traiti  dt  PElectriciti^  t.  iv.  p.  381. 
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ftom  one  Bim  to  ilia  other.  I  heve  twice  tepeaied  FsbrfrPalaprei'i  experiment;  but,  iboiiili  I 
•mplojred  fifty  pain  or  pJatei  (or  fifleeo  minules,  I  wai  unable  to  obtaia  the  iligbteal  evidanee 
of  (he  paMB^e  of  iodine  ibrouiEh  the  boJj. 

Elaclric  rriclion,  or  alight  thocks,  arc  aomtMimei  employed  to  pnmiolt  ikt  biliar|r  ttatiltM;  bill 
I  have  haJ  no  eiperienoe  of  ihelr  good  effti^ts. 

To  promoli  Iht  ritelulion  of  indoW  Inmouri,  eleciriciiy,  in  the  form  of  itiarbi,  slight  Ao^ 
and  fViclion,  hai  been  employed,  and,  it  is  laid,  wilh  occaiionnl  Iieneflt.  I  bara  triad  it  in 
•«*etsl  caaei  of  enlarged  cervical  glands,  but  without  obssning  that  any  baneflt  reanlud 
therelixna. 

Il  bas  been  proposed  to  dtiinn/  opaeili/  ofihi  cryilaltiai  ItnM  by  electricity;  but,  aa  Matleneei' 
ha*  ihrewdly  nlHerveil,  "  iliDiigh  il  a  possible  to  mate  a  miaract  by  the  electric  carren^  il  ii  DM 
possible  to  destroy  one  by  it," 

F.Iecuicity  has  been  recently  applied  by  Dr.  BaJfnrd'  lo  pndua  Woint  omlraftiBni  ia  lasia 
of  severe  Uixxling  attended  wiUi  eiliausllon.  Dr.  Baiironl  states  that  it  eicilea  not  only  unis 
OOniniction,  but  alig  alternate  contrnciiDn,  when  applied  al  intervals,  la  one  CMae  he  used  it 
where  the  membmnes  were  unruptured,  and  the  uterus  in  a  stale  of  great  inertia;  and  >]tet> 
nate  contraction  was  immediaiely  produced.  He  also  suKSesta  the  use  of  this  agent  in  tadnns 
labours  depending  upon  want  of  power  in  the  ulerna,  and  where  no  meclianical  ofaatrimion 
eiisti;  in  cases  where  it  is  desirable  to  proiluce  premature  labour;  in  fflenorrhegia  whare  the 
uterus  ii  fisccid,  and  the  os  uteri  patulous;  and  in  hour-glsH  coniraclion,  to  eicita  tha  knp- 
tudinal  uterine  flbrei.  The  apparuLui  employtd  by  Dr.  Radford  was  a  coil  machine ;  one  pola 
being  applied  to  the  abdominnl  psriries  over  tho  fundus  uteri,  the  other  pole  to  the  oa  uteri. 
The  vnginal  conductor  "  consiali  of  a  strong  bnus  stem,  soven  inches  long,  curved  to  suit  iba 
vagina,  and  covered  wilh  a  non .conducting  malerinl,  liavinj;  a  small  screw  al  its  disiat  esiremily 
for  atlacliing  it  to  a  silvered  ball ;  al  its  other  exiremity  it  is  received  within  an  ebony  bandl^ 
which  ii  hollow,  and  ihronijh  which  passes  a  itrong  brasa  wire,  looped  ai  Uie  end,  and  connected 
with  the  long  wires  before  allude*)  tik  The  wiro  is  kepi  disconnected  from  the  braa*  atein  tiy 
ineBni  of  a  spiral  spring  concealed  witliiTi  the  etiony  handle.  The  Icop  is  coveml  with  silk, 
and  is  intended  for  the  thumb  of  the  opeiator  when  he  is  bringing  the  wire  into  connection  wilh 
the  stem.  When  the  remedy  is  applied,  the  brass  ball  of  the  vnginal  conductor  ia  to  be  paasad 
up  to  the  OS  uteri,  and  moved  about  at  intervals  ou  lo  various  parts  of  this  organ." 

MopEB  OS  Pbool'otton  of  Electricity  for  Mf.dical  Fubpohes. — ^Tho  sduiom 
of  olectricitjr  are  Dumcrons;  but  of  these  only  a  few  have  been  leBorted  to  tat 
obtaining  electricity  for  tnedieal  purposes.     Tboy  are— 

1st.  Friction,  as  in  the  common  clecLricnl  machine. 
adiy.  ChemicKt  action,  as  in  the  voltaic  bottery. 

3illy.  SIngnetism,  either  of  tempomry  maRncts,  as  in  the  coil  machines,  oi 
uiagnela,  ni  in  the  magneuveleclric  machines. 


Pis.  I. 
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1.  FaionoNAL  Electricitt. 

(Common  or  Fronklinio  Electricity.) 

Appabatub. — ^The  apparatus  requisite  for  the  medical  application  of  frictional 
deetricity  oonsistB  of  the  following  instruments : —  . 

1.  Ji  effUmdncai  or  aplatt  madnne  (Fig,  1,  a).  If  a  cylinder,  the  diameter  should  be  at  least 
ftom  8  to  14  inches;  if  a  plate,  from  18  to  34  inches.  The  araalfpim  used  for  the  rubber  is 
eonposed  of  one  part  tin,  two  parts  zino,  and  six  parts  mercuiy.  The  conductor  intended  for 
ihe  noeptkm  of  the  eleotricitj  is  denominated  the  poiitwe  eondactar;  while  the  conductor 
attadied  to  the  eashion,  or  rubber,  is  called  the  negaiivt  condatdor.  Some  machines,  however, 
an  not  fitted  np  with  the  latter. 

2.  Lim^i  flwdSeal  tketrometer^  to  regulate  the  force  of  the  spark  or  shock  (Fig.  1,  6). 

S.  Omt  er  fiso  Ltfdenjttn:  if  more  than  one,  they  should  be  of  unequal  size  (Fig.  l,dd), 

4.  Am  mmhtmg  atool  or  cAotr  (Fig.  1,  c).  This  may  be  made  by  placing  the  legs  of  a  oom- 
iBon  chair  on  four  thick  glass  salt-cellars. 

ft.  Ji  dud^argmg  rod  (Fig.  1,/). 

ft.  7W  or  tkrot  mndattd  ^tdort  (Fig.  1,  ee  e).  The  brass  ball  which  surmounts  each  director 
may  be  oocaaionally  unscrewed  and  removed,  and  a  metallic  or  wooden  point  substituted. 

7.  Fksihk  fmiaWe  wire  or  chain,  A  brass  chain  is  generally  employed;  but  the  spiral  brass 
wins  empJojed  for  braces  is  more  convenient:  it  may  be  enclosed  within  a  thick  silk  ribbon. 

8.  Am  omr  imbe  (Fig.  1,  g),  consisting  of  a  narrow  glass  tube,  traversed  by  a  brass  or  copper 
vimi  whidi  terminates  at  one  end  in  a  small  brass  ball,  at  the  other  by  a  loop. 

The  common  ekctric  machine  yields,  bj  the  friction  of  its  glass  cylinder  or  plate 
on  the  nibber,  a  $maU  quantity  of  electricity  of  higJi  temiony  or  whose  elasticity  is 
great,  and  which,  therefore,  is  capable  of  exerting  attractive  and  repulsive  forces 
BOt  merely  at  sensible,  but  at  considerable,  distances.  The  quantity  of  electricity 
lUeh  ia  elicited  depends  on  the  extent  of  the  rubbing  surfaces  and  the  suitability 
cf  the  aabstances  used.  ''It  has  been  found  bv  direct  experiment,  that  all  kinds 
of  glass  are  not  equally  adapted  to  give  out  electricity.  The  best  class  is  that 
which  is  the  whit^  most  transparent,  the  hardest  and  freest  from  bubbles,  and 
which  contains  a  largo  proportion  of  silez.  It  has  also  been  ascertained  that  it 
ihoold  not  be  too  thick,  in  order  that  the  [electrical]  fluid  may  be  quickly  excited."* 

The  arrow  in  the  following  diagram  (Fig.  2)  shows,  according  to  the  Frauklinian 
hypothec,  the  direction  of  the  current  set  up  by  the  rotation  of  the  glass  cylinder 
of  the  mac^iine : — 

Fig.  2. 


Positive  or  Vitreous.   coNDUCTOffl  |  OF  Tcushion  \   Negative  or  Resinous. 


Diagram  iOugiratice  of  the  Dirtrtion  of  the  Electric  Current  in  the  Cylinder  Machine, 

on  the  Franklinian  HypolhniM. 

The  glass  robs  the  cushion  of  electricity,  and  yields  it  up  to  the  conductor :  the 
cushion,  therefore,  becomes  negative,  while  the  conductor  becomes  positive. 

Forms  and  Mode  of  Application. — Frictional  electricity  may  be  applied 
medicinally  in  five  forms;  viz.,  the  hath,  the  aura^  the  spark,  the  x/tocA;,  and  the 
cumnt. 

1.  The  Electric  JSnf^.— In  this  mode  of  employing  electricity  the  patient  is 
^aced  on  the  insulating  stool  (or  chair),  and  in  connection  with  the  prime  conductor 
of  the  machine.     The  whole  surface  of  the  body  becomes  electro-positive,  while 

*  PefchePs  Elements  of  Physics j  by  West,  part  iii.  p.  32,  Lond.  1S40. 


106    PHYSICAL  BUT  IMPONDERABLE  BEMEDIES.— ELBOTBiamr. 

the  air  which  sniTcninds  the  body  is,  by  induction,  rendered  electro-negative.  The 
positive  electricity  is  constantly  and  silently  discharged  from  all  pointed  parts  of 
the  surface,  as  from  the  hairs,  fingers,  &c.  In  a  dankened  room  the  discharge  is 
seen  to  bo  attended  with  the  evolution  of  light.  The  effect  of  the  electric  bra  is 
not  constant  (see  p.  95). 

2.  Electric  Aura, — ^Hiis  is  produced  by  the  action  of  a  current  of  eleotiified  air 
on  the  skin.  It  is  applied  by  means  of  an  insulated  pointed  director,  oonnectod 
with  the  prime  conductor  by  a  wire  or  chain ;  its  point  being  turned  to  the  part 
intended  to  be  electrified.  In  this  way  a  current  or  breeze  of  highly  exdted  anr  is 
directed  towards  the  part  Or  the  aura  may  be  drawn  from  the  patient  while 
placed  on  the  insulating  stool,  by  means  of  an  uninsulated  metallic  point  The 
electric  aura  operates  as  a  mild  stimulant,  and  is  occasionally  used  when  we  era 
desirous  of  electrifying  delicate  parts;  as  the  eye,  ulcers,  excoriated  surfiwes^  die 
testicles,  &c. 

8.  ITie  Electric  Spark. — ^This  is  one  form  of  the  disruptive  ^charge.  It  may 
be  communicated  by  presenting  to  the  part  to  be  electrifi^,  the  ball  or  knob  of  aii 
insulated  director  connected  with  the  prime  conductor.  Or  it  may  be  drawn  from 
the  patient  by  placing  him  on  the  insulating  stool  ^or  chair),  and  bringing  die 
knud^le  or  the  ball  of  an  uninsulated  director  near  nim.  The  opposed  sumoeBi 
between  which  the  spark  passes,  are  in  oppositely  electrified  conditions.  The 
nearer  they  are  toother,  and  tiie  smaller  the  ball,  the  weaker  is  the  force  of  the 
spark.  A  succession  of  very  small  sparks  is  obtained  by  substituting  a  woodsn 
point  for  the  metallic  ball. 

The  spark  occasions  a  sharp,  painful,  pungent  sensation,  redness,  and  sometimes 
a  small  circumscribed  spot  or  wheal,  which,  however,  in  general  quickly  disappean. 

For  internal  parts,  as  the  bottom  of  the  meatus  auditorins  extemus,  a  glass  tube 
is  used  to  insulate  the  conducting  wire,  the  end  of  which  terminates  in  a  very  amall 
knob,  contained  within,  or  placed  at  the  end  of,  the  tube  (Fig.  1,  g). 

A  fiivourite  mode  of  employing  electric  sparks  is  to  draw  (hem  through  flamand^ 
as  recommended  by  Cavallo.*  This  method  is  called  by  some  electricians  dednc 
friction.  The  patient,  being  placed  on  the  insulating  stool,  takes  hold  of  the 
chain  communicating  with  the  prime  conductor  by  the  hand  opposite  to  the  side  to 
be  electrified.  Over  the  naked  part  is  then  placed  a  piece  of  flannel,  and,  the 
machine  being  turned,  the  operator  places  the  knob  of  an  uninsulated  director  in 
close  contact  with  the  flannel,  and  moves  it  steadily,  but  rapidly,  so  as  to  draw  a 
vast  number  of  very  small  sparks.  It  is  said  that  the  motion  of  the  ball  should 
be  down  the  part  afiected;  that  is,  in  the  direction  of  the  ramifications  of  the 
nerves.  The  operation  is  to  be  continued  for  twenty  or  thirty  minutes.  It  exdtes 
warmth,  but  no  very  disagreeable  sensations.  When  an  uneven  sur&ce  (as  of  the 
face  and  hands)  is  to  be  electrified,  the  ball  of  the  director  should  be  covered  with 
flannel. 

4.  The  Ehrtric  Shock. — This  is  a  violent  effect  of  the  disruptive  discharge,  and 
is  thus  effected :  Charge  a  Lejden  jar )  then  connect  its  outside  by  a  chain  or  wire 
with  the  ball  of  an  insulated  director,  which  is  to  be  applied  to  one  extremity  of 
the  part  through  which  the  electricity  is  intended  to  pass.  The  knob  of  the  jar  is 
then  applied  to  the  other  extremity  of  the  part,  and  the  discharge  instantaneously 
takes  place. 

The  force  or  the  strength  of  the  charge  is  graduated  by  interposing  in  the  cirenit 
a  medical  electrometer  (see  Fig.  1,  h\  which  is  employed  thus:  Place  the  Leyden 
jar  so  that  its  interior  may  be  in  communication  with  the  prime  conductor,  while' 
]t.s  exterior  is  connoctod  with  the  pntiont  by  a  chain  and  insulated  director.  One 
of  the  knobs  of  the  elootrometor  is  then  put  in  communication  with  the  oppoafe 
side  of  the  patient  by  a  second  chain  and  director.  If  the  machine  be  now  turned, 
the  jar  charges,  and,  when  the  tension  is  sufficiently  high,  a  spark  passes  from  the 
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prime  oondnctor  to  the  ball  of  the  electrometer,  and  the  discharge  takes  place,  the 
patient  experiencing  the  shock.  To  increase  or  diminish  the  force  or  strength  of 
the  shock,  we  augment  or  lessen  the  space  between  the  prime  conductor  and  the 
Itll  of  the  electrometer. 

Sometimes  a  coated  glass  tube  is  substituted  for  the  Lejden  phial  in  the  above 
inaneementy  the  medical  electrometer  being  employed.  The  patient  then  receives 
a  impid  soooession  of  slight  shocks,  constituting  what  some  electricians  denominate 
dtdriad  vibratum. 

When  a  portion  of  the  body  makes  a  part  of  the  circuit  through  which  the  dis- 
charge of  a  Levden  phial  is  effected,  a  sudden,  instantaneous,  and  painful  sensation 
ii  produced,  which  is  denominated  the  shock.  If  the  charge  be  pa^^  through  the 
anna,  the  effects  are  principally  experienced  in  the  wrists,  elbows,  and  across  the 
breast.  If  the  diaphragm  form  part  of  the  circuit,  it  is  immediately  thrown  into  a 
temporaiy  state  of  contraction.  If  a  strong  charge  of  a  battery  be  passed  through 
the  head  of  a  rabbit,  temporary  blindness  or  death  ensues.  In  persons  killed  by 
lightning,  red  streaks  are  freauently  observed  on  the  skin.  It  is  said  that  marks 
ire  often  observed  indicating  the  passage  of  the  electric  fluid  along  the  spine.  The 
Uood  is  nsoally  fluid,  and  the  muscles  flaccid ;  though  occasionally  rigidity  of  mus- 
dsi  has  been  found. 

The  greater  or  less  violence  of  the  shock  depends  not  on  the  quantity  merely, 
but  also  on  the  intensity  of  the  charge.  Thus  a  small  jar  highly  charged  will  pro- 
dnee  a  greater  efiect  than  a  large  haitery  feebly  charged.  %ut  of  course,  if  the 
intensities  be  equal,  the  greatest  shock  is  perceived  when  the  largest  quantity  is 
enployed. 

5.  The  Electric  Current. — To  cause  a  current  to  pass  through  a  patient  to  the 
gronndy  connect  some  part  of  the  bodv  directly  or  indirectly,  by  a  chain  or  wire, 
vith  the  prime  conductor  of  the  machine;  the  patient  standing  on  the  ground. 
Bj  this  means  the  current  passes  into  the  body  at  the  point  of  connection,  and 
Moapes  by  the  feet.  Its  effects  are  exceedingly  slight,  and  scarcely,  if  at  all, 
obrioQs. 

2.  Voltaic  Electricity. 

(GalTaniim ;  Voltaiiin;  Chemical  RIectrieity ;  Contact  Electricity.) 

Apparatus. — ^The  apparatus  required  for  the  medical  application  of  voltaic 
electricity  consiste  of — 

1.  ji  compound  hydro-dectrie  battery^  oommonly  called  a  voltaie  or  gahanie  battery.  Notwith- 
ttnding  the  improvements  which  have  of  late  years  been  effected  in  the  construction  of  voltaic 
■pparatus,  the  battery  devised  by  the  late  Mr.  Cruickshank  is,  for  meilioal  puri)o»os,  decidedly 
to  be  preferred  to  other  batteries  of  later  construction,  on  the  ground  both  of  cheapness  and 
Qoarenienca. 

It  frboald  ccmsist  of  from  50  to  100  pairs  of  plates  (copper  and  zinc)  each  from  2  to  4 
inebes  square,  and  arranged  in  one  or  two  wooden  trouijlifl  {Cruirkthankt  troughs).  In  most 
cues,  one  trongh  of  50  pairs  will  be  found  sufHcient.  When  two  troughs  are  employed,  tliey 
fDQft  be  connected  together  endwise  by  slips  of  sheet  copper,  or  stout  copper  wire — the  zinc 
eod  of  one  trough  with  the  copper  end  of  the  other  trough 

The  liquid  used  to  excite  the  battery  may  be  common  water,  a  solution  of  common  salt,  or 
Witer  acidulated  with  hydrochloric  or  sulphuric  acid.  Common  water  is  employed  where 
Vfry  feeble  effects  are  required;  as  where  the  skin  is  very  susceptible  of  the  voltnic  influence. 
Acidulated  water  is  use<1  where  the  most  powerful  effects  are  required.  One  |>art  of  hydro- 
clik>ric  acid,  and  from  sixteen  to  twenty  pans  of  water,  may  be  used.  Singer,  liowever,  used 
only  one  part  of  acid  to  five  hundred  of  water.  One  pan  of  oil  of  vitriol,  and  from  twenty  to 
thirty  parts  of  water,  form  as  strong  a  charge  as  in  general  is  likely  to  be  required.  The  use 
of  nitric  acid  is  objectionable  on  account  of  the  nitrous  fumes  which  are  evolved. 

2.  Jf  pair  of  miulated  director%  each  consisting  of  a  glass  tube  traversed  by  a  copper  wire. 
One  extremity  of  the  wire  is  in  communication  with  one  end  of  the  trough;  the  other  extremity 
iieovered  with  sponge  or  flannel,  moistened  with  a  solution  of  common  salt. 

3.  Co/qter  wire  to  connect  the  directors  with  the  ends  of  the  troughs. 

Other  forms  of  voltaic  apparatus,  some  of  them  forming  simple  voltaic  circuits^ 
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are  in  popular  use ;  as  galvanic  ritu/Sy  Harrington' $  eUctrizen,  Goldberger^t  ckam, 
Pulvermacher's  chain,  &o. 

Crahmtic  ring$  are  constructed  of  copper  and  zinc,  or  of  silver  and  zino.  The  penpiratioQ  k 
supposed  to  excite  them. 

HarringtoH^i  eUctrizen  are  plates  of  copper  or  zinc,  or  of  silver  and  zinc,  made  in  ▼Biioas 
forms.  Thus,  for  the  toothache,  a  plate  of  copper  is  soldered  edgeMrays  to  one  of  zinc,  and 
worn  in  the  mouth ;  the  saliva  serves  to  excite  the  apparatus.  In  another  contrivance,  a  hexa- 
gonal plate  of  zinc  is  connected  by  its  face  to  a  plate  of  silver;  and  a  series  of  these  compouod 
plates  are  connected  together  by  wire,  so  as  to  move  on  each  other  like  hinges.  These  are 
worn  next  the  skin  for  the  relief  of  rheumatism.  The  perspiration  serves  to  excite  the  plates. 
Silver  and  zinc  spangles  also  have  been  employed,  instc^  of  the  plates  just  mentioned. 

Goldberger*i  gahaiKhtUdrie  rheumatic  chain  is  composed  of  alternate  links  or  joints  of  line  and 
copper  wire.  Biif  it  only  acquires  electn>motor  power  when  moistened,  as  when  the  patient 
is  sweating.     It  is  used  in  gout,  rheumatism,  and  nervous  complaints.* 

Puhermacher'i  hydro^nUaie  real  etectromtdicinal  chain  is  excited  by  moistenixig  it  by  water,  a 
solution  of  salt,  or  vinegar. 

The  intensxti/  of  the  electricity  evolved  by  the  voltaic  battery  depends  on  the 
number  of  plates  used,  and  on  the  chemical  nature  of  the  liquid  employed  to  eham 
the  battery.  By  increasing  the  number  of  plates,  we  proportionately  augment  tbe 
intensity  of  the  electricity;  and  by  increasing  the  intensity  of  the  chemical  actioil 
going  on  in  the  cells,  we  also  heighten  the  intensity  of  the  electric  current.  Thu8| 
the  intensity  of  the  current  evolved  by  the  use  of  a  solution  of  common  salt  is 
greater  than  that  produced  by  common  water ;  but  is  less  than  that  obtained  by  an 
acidulated  liquid.  Moreover,  diluted  nitric  acid  yields  a  more  intense  current  than 
diluted  sulphuric  acid. 

The  qiiantiff/  of  electricity  evolved  by  the  voltaic  battery  depends  on  the  site  of 
the  plates.  But,  as  plates  of  from  two  to  four  inches  square  evolve  as  large  a 
quantity  of  electricity  as  is  required  for  medical  purposes,  it  is  useless  and  waste- 
ful to  employ  plates  of  larger  size. 

"This  strongly-marked  distinction  in  the  capacities  of  batteries  consisting  of  small  pairs  gf 
plates,  and  those  which  are  composed  of  a  few  large  pairs,  admits  of  a  satisfactory  explanatioa 
by  Ohm's  law.>  In  any  rase  when  it  is  desireil  that  the  current  should  exert  a  powerful  infill 
ence  on  some  bad  conducting  substance,  the  density  of  tlic  electricity  must  l)e  increased  as  much 
as  positible  by  emfUoying  a  great  many  pairs  of  plates;  and  thus  the  resistance  offered  tt>  the 
conduction  and  transmission  of  the  fluid  through  its  circuit  by  the  interposition,  for  example, 
of  the  human  body,  is  easily  overcome;  this  end  would  not  be  attained  by  increasing  the  quan- 
tity of  the  electricity,  which  we  might  do  either  by  increasing  the  effective  surfoce  or  fay  using 
more  powerful  combinations,  because,  by  either  of  these  means,  we  should  reduce  only  the 
resistance  that  we  meet  with  in  the  battery  itself,  an<l  that,  compared  with  the  resistance  of  the 
non-conducting  substance  that  forms  a  part  of  the  circuit,  is,  after  all,  but  very  snail.  So,  also, 
we  can  easily  explain  why  these  effects  are  rendered  still  more  powerful  if  that  portion  of  tha 
human  frame  which  is  enclosed  within  the  wires  l)e  moistened  with  some  liquid  that  is  a  good 
conductor :  the  effect  is  helghteneil  still  further  if  lar^e  metallic  surfaces,  instead  of  merely  the 
points  of  the  wire^  are  brought  iiito  contact  witb  the  boily :  by  cither  of  these  modes,  the 
stroiis;  resistance  which  the  humau  frame  offers  to  the  transmission  of  the  electricity  is  much 
lessened. 

** Suppose  we  use  a  single  pair  of  plates,  whose  electromotive  power  we  will  call  ],  and 
that  the  resistance  of  the  human  body  which  forms  a  part  of  the  circuit  is  100  times  greater 
than  that  of  the  pair  of  plates,  then,  by  Ohm's  formula,  the  effect  of  the  current  on  the  body 

may  be  expressed  by  the  fraction s=  —    Next  use  a  battery  consisting  of  100  tnch  pain. 

'        *^  1+100     lor  *^  ^ 

and  its  effect  will  be  represented  by ss  },  which  is  much  greater  than  that  of  the  tii^ 

UM>4-iuo 

gle  pair.  Now,  if  we  were  to  employ  a  sinple  pair  of  plates  with  an  electro-raotiTe  force  100 
times  greater  than  tli:it  uf  the  pair  tir^^t  .spoken  of,  or. in  other  words^  one  whose  resistance  to  oondu^ 
tion  shall  be  100  times  less  than  that  of  the  former,  the  effect  of  its  current  on  the  human  frame 

would  be  f^n^y  ^ ,  which  is  but  very  little  more  than  that  of  the  first  pair. 

who«e  elect ro-motive  power  we  supposed  to  be  only  ^^j^th  of  the  power  of  the  latter  pair."* 


*■  9e«  Dnchnrr'i  Reptrtoriym,  3tte  Rcihr,  Bd.  ir.  p.  3S4.  lSi50. 

'  Tavlor*!  Sri.ntific  M-  ••j.-i>*.  vol.  ii.  p   ■•''I- 

•  PeichePi  Eltynints  cr'PHy*ies^  part  lii.  pp.  115—110.  1*W. 
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The  direction  of  the  oorrent  in  the  voltaic  battery  is^  on  the  Franklinian  hypo- 
thesLs,  from  the  more  oxidable  metal  (zinc)  to  the  liquid,  and  from  this  to  the  leas 
ModaUe  metal  (copper,  silver,  or  platinnm),  as  in  Fig.  3. 
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JHagram'iBiutratioe  of  the  Dirtdion  of  the  VoUaic  Current  on  the  FrankHnian  HypothetiM. 

In  Gmickshank's  battery,  the  direction  of  the  current  is,  therefore,  as  shown  by 
the  arrow  in  the  following  diagram  (Fig.  4),  in  which  L  indicates  the  liquid,  C  the 
eopper  pUte^  and  Z  the  unc  pate : — 

Fig.  4. 
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PUm  of  Cruickshankri  Battery. 


FoEMS  AND  Mode  op  Application. — ^In  all  experiments  with  the  voltaic  appa- 
ntos,  care  must  be  taken  that  the  various  parts,  by  which  connection  must  be 
■■dCi  be  perfectly  dean,  so  as  to  ensure  good  metallic  contact.  This  is  necessary 
on  aoooant  of  the  low  intensity  of  this  form  of  electricity  compared  with  that  ob- 
limed  by  the  ordinary  fiictional  machine;  so  that  films  of  oxide,  dirt,  varnish,  &c., 
mdily  obetruct  the  passage  of  the  electricity,  and  greatly  interfere  with  the  action 
of  the  battery.  On  this  account,  therefore,  the  extremities  of  the  conducting  wires 
riumld  be  carefully  cleaned  by  sand-paper. 

Yoltadc  electricity  is  usually  employed  in  the  form  of  the  current;  but  when  an 
extended  series  of  plates  is  employed,  and  energetic  chemical  agents  used  to  excite 
them,  akockM  are  obtained. 

1.  The  Voltaic  or  Oalvanic  Current. — ^This  may  be  administered  by  interposing 
between  the  terminal  poles  of  the  battery  any  portion  of  the  human  body  through 
vbieh  it  is  desired  to  transmit  the  current.  The  parts  of  the  body  with  which  the 
poles  are  placed  in  contact  should  be  moistened  with  water  if  slight  effects  are 
nqoired,  or  with  salt  and  water  when  more  powerful  effects  are  desired.  We  do 
tlus  in  order  to  &eilitate  the  passage  of  the  electricity  which,  on  account  of  its  low 
mtenrityy  is  obstructed  by  the  resistance  offered  by  the  dry  cuticle.  Or  the  parts 
Bay  be  covered  by  a  sponge  or  flannel  moistened  with  water,  or  with  salt  and 
viter.  Or,  in  the  case  of  the  extremities,  one  extremity  may  be  immersed  in 
vitefy  or  in  salt  and  water,  connected  with  one  pole  of  the  battery,  and  contained 
m  a  budn;  while  the  other  extremity  is  immersed  in  another  basin  of  water,  or  of 
nit  and  water,  similarly  connected  with  the  other  pole  of  the  battery.  The  effect 
of  the  battery  is  greatly  heightened  by  using  for  the  terminal  conductors  or  poles 
luge  metallic  sor&ces.  Thus,  if  it  be  required  to  pass  a  strong  current  through 
the  arms,  let  the  patient  grasp,  with  his  hands  well  moistened  with  salt  and  water, 
two  metallic  cylinders  connected  with  the  battery. 

The  number  of  plates  used  must  depend  on  the  effects  produced.  It  is  better, 
dicTefore,  to  commence  with  a  small  number  (say  from  5  to  10),  and  gradually 
iacrease  the  number  until  the  required  intensity  be  obtained. 

As  the  most  powerful  effects  of  the  current  are  produced  at  the  moment  of 
dosing  or  opening  the  circuit,  wo  can  augment  the  effects  by  alternately  uiakmg 
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and  breaking  the  contact  of  the  poles  with  the  body.     This  is  sometimes  eflboted 
by  the  rotation  of  a  toothed  wheel. 

2.  Th€  Vtdtaic  or  Galvanic  Shock. — ^This  is  effected  in  the  same  way  as  ihs 
current^  but  using  a  more  extensive  series  of  plates  (from  50  to  100  pairs),  exdting 
them  by  an  acidulated  solution,  and  employing  the  means  above  mentioned  for 
effecting  and  breaking  contact.  '^  The  shock  of  a  voltaic  battery  may  be  dbtin- 
guished  from  that  of  common  electricity,  inasmuch  as  the  latter  is  lelt  for  less 
deeply,  affecting  only  the  outer  part  of  our  organs,  and  being  exhausted  in  a  moment 
The  voltaic  shock,  on  the  contrary,  penetrates  farther  into  the  system;  j)ropagating 
itself  along  the  entire  course  of  the  nerves/'^ 

Electro- Puncture. 

(GalTano-Puncture.) 

The  operation  of  electro-puncture  was  proposed  by  Sarlandi^re*  in  1825.  It 
consists  in  introducing  two  acupuncture  needles  in  the  usual  wav,  and  connecting 
them  with  the  poles  of  a  weak  voltaic  battery;  the  contact  being  occasionally 
suspended  and  renewed,  in  order  to  produce  a  succession  of  shocks.  This  practice 
has  been  successfully  adopted  for  the  relief  of  rheumatism,  neuralgia,  local  paralysiSi 
sciatica,  spasmodic  adOfections,  and  other  maladies  in  which  the  operation  of  simple 
acupuncture  has  been  used,  than  which  it  has  been  thouffht,  by  some,  to  be  more 
efficacious.  In  neuralgia  and  in  rheumatism,  it  should  be  employed  only  in  the 
interval  of  the  paroxysms.'  M.  Bourgeois^  proposed  to  employ  the  operation  of 
electro- puncture  of  the  heart,  to  promote  resuscitation,  in  cases  of  asphyxia.  Ma- 
jendie^  employs  electro-puncture  in  incomplete  amaurosis  with  ereat  success.  "This 
is  done  by  passing  down  five  needles  through  any  of  the  branches  of  the  frontal  and 
superior  maxillary  nerves,  a  slight  prickiog  sensation  indicating  that  the  nerve  is 
pierced;  a  galvanic  current  is  then  passed  along  the  needles  through  the  branches 
of  the  fifth  nerve." 

3.  Magnetic  Electricity. 

^lagnctism,  when  conjoined  with  motion,  excites,  by  induction,  dynamical  elec- 
tricity. Being  itself  a  statical  force,  it  requires  the  superaddition  of  motion  to 
produce  a  dynamical  force.^ 

Apparatus. — The  magnets  used  for  the  production  of  magnetic  electricity  are 
either  tenqtorary  or  permanent.  Machines  in  which  the  former  are  employed  am 
commonly  known  as  coll  machines;  while  those  in  which  the  latter  are  used  are 
called  m^jf/nctChclectric  machines. 

a.    Coil  Machines. 

(Volta-electric  Indaetion  Machinei;  Galvano-magnetic  Indaction  Machine! ; 

Electru-dynainic  Muchineii.) 

These  machines  are  variously  constructed.  They  consist  essentially  of  the  fol- 
lowing parts : — 

1.  ^  fiiigle  voltaic  pair.  This  is  usually  called  the  battery.  The  most  convenient  conttmotioQ 
is  that  of  Mr.  Siiiee,  uon^sistinR  of  platinized  silver  and  ainal^dmated  zinc,  immersed  in  wattt 
acidulateil  with  about  one-eighth  part,  by  measure,  of  oil  of  vitriol. 

In  the  Improved  Graduated  Galvanic  Coil  Jl/arAiVtr,  made  by  Hearder,  of  Plymouth,  the 
platinized  silver  plate  is  one  inch  and  a  qiiurier  wide,  and  th^c^e  inches  long.  The  acid  mix- 
ture used  to  excite  this  battery  consists  of  one  measure  of  oil  of  vitriol,  and  seven  measuret  of 
water. 

2.  Jt  primary  and  a  secotidary  coil  or  helix  (made  of  coverec)  copper  wire),  vnUi  a  an  (ooo* 
listing  of  a  bundle  of  solt  iron  wires),  and  a  contact-breaker.     The  wire  composing  tfae  primarf^ 


*  PcBchel,  op.  ci'r.  part  iii.  p.  11!^. 

'  Mernoirts  sur  l^Eteetro-punelHrr,  Paris,  1P*25. 

'  Trousseau  and  Pidoux,  Trniti  tie  Thirnptntiqwe^  X.  i.  p.  579,  Paris,  1838. 

*  Quoted  b^  Merat  and  De  Lens,  in  tlie  IHrt.  L'niv.  tlr  Mat.  Slid.  art.  Eleetro-puntturt. 

*  Mackenzie,  A  Fractiral  Trrati.v  on  /A«  Dis^as^f  of  the  £ye,  p.  857,  3d  ed.  1840. 
■  Grove  On  th*  Correlation  o/Fhy.sical  Forces,  p.  3ai,  1:^10. 
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r,  or  ^HOiirify  m7  is  shorter,  but  thicker,  than  that  forming  the  sMonrfary,  ou/rr,  inJudion  or 
isify  ad.  The  actual  thickness  and  length  of  the  wires  vary  in  didereni  machines.  In  a 
oml  machine  for  medical  purposes,  made  by  Mr.  Newman,  of  Regent  Street,  the  primary  coil 
oOBtaiiM  80  feet  of  No.  16  wire;  and  the  secondary  coil  360  feet  of  wire  of  about  the  yKtb  of 
sa  indi  iu  diameter. 

3.  jf  pair  cf  6rass  or  coppn  dindon  wUh  gian  handla.  The  extremity  of  each  director  should 
be  armed  with  a  circular  brass  or  copper  disk,  of  about  an  inch  in  diameter,  and  covered  with 
iponge  or  flannel  moistened  with  either  water  or  a  solution  of  common  salt. 

Wben  the  two  extremities  of  the  primary  coil  are  respectively  connected  with 
the  two  poles  of  the  voltaic  pair,  a  voltaic  current  (called  the  pnmarjf  or  quantify 
current)  traverses  the  primary  coil.  At  the  instant  of  making  and  breaking  con- 
tact between  the  battery  and  the  primary  coil,  a  momentary  voltaic  current  (called 
the  induced  or  $ecandary  intensitjf  current)  is  induced  in  the  secondary  coil. 

The  secondary  current  obtained  by  making  contact  is  in  the  reverse  direction  to 
that  of  the  primary  current ;  while  that  produced  by  breaking  contact  is  in  the 
Buae  direction  as  the  primary  current. 

The  wires  composing  the  core  placed  in  the  common  axis  of  the  two  coils  are, 
during  the  period  of  the  passage  of  the  voltaic  current  through  the  primary  coil, 
jnagnets  {temporarif  or  eltctro-^matjnetn) :  they  greatly  augment  the  intensity  of  the 
teeondary  current. 

As  the  secondary  current  exists  only  at  the  moment  of  making  and  breaking 
contact,  the  use  of  the  contact-breaker  is  obvious. 

The  secondary  current,  on  account  of  its  having  a  much  higher  intensity  than 
the  primary  current,  is  used  for  its  physiological  influence.  As  obtained  by  the 
apparatus  above  described,  it  is  an  altematinff,  vibrating,  or  to  and  fro  current; 
that  is,  at  the  moment  of  making  contact  it  is  in  one  direction,  and  at  the  time  of 
hieaking  contact  it  is  in  the  reverse  direction.  By  a  slight  alteration  in  the  con- 
struction of  the  contact-breaker,  this  reverse  secondary  current  may  be  intercepted/ 
and  we  then  obtain  an  intermitting  current  in  one  direction  only. 

The  regulation  or  graduation  of  the  shock  is  e£fccted  in  these  machines  in  various 
vays.  One  method  is  by  withdrawing  partially  the  core  from  the  axis  of  the  coils : 
the  more  it  is  withdrawn,  the  less  powerful  will  be  the  shock. 

Another  method  is  by  varying  the  length  of  the  wire  composing  the  secondary 
ooiL  This  is  the  method  adopted  by  Hciurder  in  the  machine  before  referred  to. 
Bj  means  of  a  graduated  regulator,  having  a  moveable  index,  no  less  than  sixteen 
diffiereut  degrees  of  power  are  obtained;  the  lowest  being  that  produced  by  a 
Mondary  wire  of  80  feet  in  length,  the  highest  by  one  320  feet  long. 

A  third  method  is  the  interposition  of  an  impcrfept  conductor  in  the  circuit  of 
the  secondary  wire,  by  which  the  resistance  to  the  progress  of  the  electricity  is 
aogmcnted.  Bonijol,  of  Geneva,  uses  for  this  purpose  a  water  tube,  with  the 
conducting  wire  in  contact  with  the  water  at  each  end  of  the  tube.  By  varying 
the  distance  between  the  extremities  of  these  two  wires,  or  by  making  them  touch 
each  other,  the  intensity  of  the  shock  may  be  graduated. 

The  shoick  of  the  coil  machine  is  administered  as  follows :  Ilaving  connected  the 
battery  with  the  primary  coil,  and  the  directors  with  the  secondary  coil,  place  the 
moistened  extremities  of  the  directors  in  contact  with  the  two  parts  of  the  body 
between  which  it  is  desired  that  the  shock  should  be  passed.  Or,  if  it  be  desired 
to  pass  the  shock  through  the  extremities,  two  basins  of  water,  or  salt  and  water, 
eoanected  respectively  with  the  terminals  of  the  secondary  coil,  may  be  used  as 
before  described  under  the  head  of  '' Voltaic  Electricity.'' 

Dr.  Radford's  mode  of  transmitting  the  current  through  the  uterus  has  been 
already  noticed  (p.  104). 

Dr.  Froriep"  has  found  electro-magnetism  of  great  service  in  rheumatic  and  para- 
lytic affections. 


'  Dr.  Letheby,  London  Mfdical  Gazette,  N.  S.  vol.  iii.  p.  858, 1846. 

*  Oh  the  Th*rap«ittie  Application  of  Electro- MagnettAm  in  the  Trtatnunt  of  Rheumatie  tmd  Faraljftic 
Af*c:iom»,  translated  by  R.  M.  LawrancCi  M.D.|  Luod.  1850. 
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j3.  Magneto^ectric  Ihchines. 
Titi  Appanto^  reqiured  for  the  medical  applicatioii  of  magnetio  electricity  eon- 


: .  .i  wii^wifti  iinfiM  maekime.    The  most  conrenient,  simple,  and  powerful  magneto-eleetiie 
iiATtuiw  X*  lilac  devued  by  Mr.  E.  M.  Clarke,  of  the  Strand.    It  consists  of  a  batieij  of  as 
•44  s  en:  p^nmimni  mgpMft,  sind  an  inttngUy  armatwre,  around  whose  cylinders  1500  yards  of  Am 
.iJMiiaiKxi  cupper  wtra  are  coiled  (inteiuUy  eoU). 

i.  J  iMtr  fj/tSrttion,  Each  of  the  directors  holds  a  piece  of  sponge  or  flannel  dipped  in 
v!ii<«i(tftr  xjt  a  dolutioa  of  common  salt 

The  ead»  of  the  wire  composing  the  intensity  coil  are  to  be  connected  with  die 
lir^'Cuns  and  these  applied  to  two  portions  of  the  living  body.  When  the  annft> 
:uro  u^  nutated,  a  succession  of  shocks  is  received  by  that  portion  of  the  living  body 
*.uctfrposwd  between  the  directors. 

.V  uiuguoto-eltictrio  machine,  like  the  voltaic  battery  and  coil  machines,  is  not 
.idlxced  by  the  moist  state  of  the  atmosphere :  this  gives  it  an  advantage  over  die 
^.vuiuiou  elevtrio  machine;  and,  as  acids  are  not  required  to  excite  it,  one  inoon- 
vtfuicuco  of  the  voltaic  battery  and  coil  machines  is  obviated. 

U  U  employed  in  medicine  as  a  substitute  for  the  ordinary  voltaic  battexy  and 
^vil  m«whiui'(».  The  current  which  it  gives  is  an  alternating  or  vibrating  one^  and 
^liich  I  have  before  alluded  to  (see  pp.  101  and  111). 


5.  MAGNETISMUS.— MAGNETISM. 

{Mineral  Magnetum.) 

lU^ivRT. — Aotius/  who  lived  about  A.  D.  550,  is  the  oldest  author  who 
'^ivcw-Ov  iiioutiona  the  application  of  magnetism  to  the  cure  of  diseases;  for,  although 
ai('^\vrato:ii*  »pcaks  of  the  magnet  as  a  remedial  agent,  he  refers  to  its  internal  use 
^•uU.  Sub^H|ucntly  to  Aetius,  a  considerable  number  of  writers  have  noticed  the 
>:tv^\'s^\i  theruj)cutical  powers  of  magnets.*  About  the  end  of  the  seventeenth  oen- 
vur\,  uiH^netiu  tooth-picks  and  ear-picks  were  made  as  secret  preventives  against 
i^kifu^  iu  the  teeth,  eyes,  and  ears.* 

General  Remarks.  —  The  reoent  xe- 

Fis-  ^'  searches  of  Dr.  Faraday*  have  shown  that 

•  all  matter  is  ^'  subject  to  the  magnetic  force  at 

I  universally  as  it  is  to  the  eravitating,  the  eleo- 

i  trie,  and  the  chemical  or  cohesive  forces."  Shit 

all  substances  are  not  affected  by  the  magnetio 


V '  S  force  in  the  same  manner.     Some,  when  soft- 

pended  in  the  magnetio  field,  arrange  them- 
selves axially ,  or  in  the  lines  of  magnetic  force : 
these  are  said  to  be  magnetic. 
Others,  however,  whose  form  is  elongated| 
II'  arrange  themselves  equatorially,  or  at  ri^t 

Tkt  Mapietir  Field.  angles  to  the  lines  of  the  magnetic  foroe, 

N  II,  thr  iiriVii  direction,  nr  the  direction  from    wheu  similarly  suspcudcd :  and  theso  are  said 

rM»le  to  pole,  Of  the  line  of  magnetic     ^  ^^  diamaonetlC, 

lorce.  T^Tiit  •  • 

•  ir,  thr -fv"'"'?"'*' «*»f "'**»"»  °^.*^®  j!*'**^?'°°        From  Dr.  Faraday  s  experiments,  it  ap* 
lISywroMi"  liSeoMnagncticV^^^^^        pears  that,  "bcsides  iron,  nickel,  and  cobalt^ 


Andry  and  Thoarst, 
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the  following  [metals]  ore  also  maffnetic;  namely,  titanium,  mangancso,  cerium, 
chromium,  palladium,  platinum."     To  this  list  of  metals  must  be  added  oxygen.^ 

The  class  of  dxamaipietic  bodies  is  a  very  extensive  one,  and  includes  bismuth, 
aatimoDy,  and  many  other  metals,  rock  crystal,  many  earthy  and  alkaline  salts,  vege- 
table and  mineral  acids,  water,  alcohol,  phosphorus,  sulphur,  several  oily,  fatty,  and 
lesDouB  substances,  ivory,  flesh,  blood,  &c.  '^  I  was  much  impressed  by  the  fact,*' 
ays  Dr.  Faraday,  ''that  blood  was  not  magnetic,  nor  any  of  the  specimens  tried 
of  red  muscular  fibre  of  beef  or  mutton.  This  was  the  more  striking,  because  iron 
IB  always,  and  in  almost  all  stages,  magnetic." 

The  same  philosopher  also  observes  that,  ''if  a  man  could  be  suspended,  with 
nfident  delicacy,  after  the  manner  of  Dufoy,  and  placed  in  the  magnetic  field,  he 
vonld  point  equatorially;  for  all  the  substances  of  which  he  is  formed,  including 
the  blood,  possess  this  property." 

Physioloqical  Effects. — As  all  substances  are  under  the  influence  of  the  mag- 
netie  Ibroe,  it  might  be  expected  that  the  vital  functions  would  suffer  some  modification 
fiom  the  action  of  magnetism  on  organized  bodies ;  but  hitherto  no  conclusive  and 
aDequivoeai  evidence  on  this  point  has  been  obtained. 

'\arious  phenomena  have  been  ascribed  to  it;  but  the  inconstancy  of  their  occur- 
nooe  throws  great  doubt  over  the  opinion  that  they  are  really  the  eflects  of  the 
magnetic  force.'  The  failure  of  their  production  in  persons  on  whose  statements 
confidence  can  be  placed,  and  their  occurrence  chiefly  in  females  and  in  what  are 
eiUed  nervous  persons,  are  reasons  for  suspecting  some  error  or  fallacy  in  the 
statements  of  those  who  advocate  the  influence  of  magnetism  on  the  vital  functions. 

Dr.  Faraday  does  not  appear  to  be  susceptible  of  the  magnetic  force;  fur  some 
years  ago  he  allowed  Dr.  Kcil  to  try,  in  a  variety  of  ways,  the  influence  of  powerful 
magnets  on  him,  but  no  perceptible  efliects  were  produced;"  and  he  informs  mo  that 
be  was  never  sensible  of  any  effect  produced  on  him  by  the  powerful  magnets  which 
he  naed  in  his  recent  experimental  investigations  on  magnetism  (see  Pldl.  Trans. 
fat  1846),  although  he  purposely  submitted  various  parts  of  his  body  to  their  influ- 
enoe,  and  tried  in  all  imaginable  ways  to  obtain  some  evidence  of  their  effect. 

On  healthy  sensitive*  individuals,  says  Reichenbach,  magnets  of  10  lbs.  support- 
ing power,  when  drawn  along  the  body  downwards  without  contact,  produce  a 
Kuation  rather  unpleasant  than  agreeable.  It  is  ''like  an  aura;  in  some  cases 
wmn;  in  others  cool;  or  it  may  be  a  pricking,  or  a  sensation  of  the  creeping  of 
ineecta  on  the  skin :  sometimes  headache  comes  rapidly  on."  Diseased  sensitive 
nlgectB  "experience  different  sensations — often  disagreeable,  and  occasionally 
pring  rise  to  fiunting,  to  attacks  of  catalepsy,  or  to  spasms  so  violent  that  they 
miffht  possibly  endanger  life."^ 

Becker*  states  that  the  sensations  which  his  patients  experienced  from  the  use 


*  Dr.  Faraday,  at  Iiia  Bakerinn  Lecture,  delivered  before  the  Royal  Society  on  Novciuber  ^iti^  1850,  de- 
■NHTated  that  uxy^en  gai,  like  iron,  is  mngnetic,  and  t)iat  its  inngnvtism  is  lessened  by  hrnt. 

'  Reichecbvch  believes  that  the  power  of  acting  on  the  nervous  system  enjoyed  by  ar'tihrinl  mn^ets  is 
alnpctsacised  by  the  earth's  magnetism;  by  the  rays  of  the  sun,  nioi>n,  und  other  heavenly  bodies;  by 
htat.  light,  electricity,  and  chemical  action;  by  crystals;  by  living  persons;  and,  in  n  word,  by  mnterial 
Hbitanees  generally.  This  force  or  power  forms  u  part,  he  says,  of  what  is  usually  called  mngnftifni. 
ndii  probably  the  agent  in  animal  magnetism;  but,  in  reality,  it  is  a  force  or  inlluencc  distinct  from  all 
konim  ftirces;  and  he  proposes,  therefore,  to  c:ill  it  oil  (ii  name  not  possessing  nny  mraninK),  and  ai^cord- 
iDf  as  it  ii  found  in  crystals,  magnets,  the  living  b<xly,  neat.  Ii(;ht.  &.<*.,  he  terms  it  crystnllod^  magnttodj 
hstf.  tkfrmod,  pkotoJ,  &c.  (Researchef  on  Mngn^tiiim  ami  on  etrtnin  AllUd  SybjiCts^  by  Baron  von 
teiehenbach,  translated  and  abridged  by  Dr.  AVm.  Gregorv,  Lond.  1^1U.} 

*  Laneft,  for  1835-36,  vol.  i.  p.  716. 

*  Prrsr-Cii  luiceptible  of  the  magnetic  influence  ore  snid  to  be  f<ttsitivf. 

*  Beiehenbaeh  atatei  that  diaenard  sensitive  subjects  enjoy  an  cztranrdinnry  ncuteness  of  the  senses. 
Tki  pol^s  aiid  aidea  of  powerful  magnets,  the  polea  of  crystals,  the  human  Hand.  &r.,  arc  luminona  to 
tkxm.  Luminioia  appearencea  (eorpsn-lights;  gkost-lights)  are  also  seen  by  them  over  graves,  and  arc 
4m  to  the  chemical  changes  guinif  on  in  the  corpse  !!  Reichenbnch  also  asserts  that  sleep  is  more  sound 
ttdrefreabing  when  the  sleeper  lies  in  the  magnetic  meridian:  that  is,  with  his  head  towards  the  north, 
lid  his  feet  to  the  south  :  and  he  ascribes  the  painful  and  disagreeable  feelings  which  some  perstins  expe- 
fKtee  ie  rharch  to  the  circumstance  that  churches  arc  built  east  and  west :  and  **  those  in  front  of  the 
titar  are  nrceaaarily  in  the  position  from  west  to  east,  which,  to  all  sensitive  persons,  is  the  most 
itbilerable::'' 

*  D*r  mineralische  Jliagnetismus  und  seine  Anw-ndung  in  dtr  Hdlkunfl,  von  C.  A.  Becker,  M.D. 
>&klhaaicn,  Id«. 

VOL.  I. — 8 
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vin 


ill 


•<u    .tf   Mumess  of  the  steel);  2dlyy  h^ai 

:    -It  rTirs,  and  it  often  amounts  to  un- 

Tii^.  ..  .-•?  ■  .;:i:'i?^  degree,  when  it  is  an  agreeable 

gj3^  ,..  ^ie«    ^zril.  like  tliat  of  a  cupping-glass); 

J     :  -,    ii.-.-i  i  working  or  roaring) ;  5tfaly,  Mn^ 

n,acli.  .  ^    -    ^  »r  feeliny  in  the  magnetized  part. 

curv>  ...       ^•;rr«s«i  3  most  remarkable  infiaence  orei 

inf^i)  4...us>.    .1.  'Qe  time  apparently  curing,  at  anothei 

....  ^  ut;  patient's  sufferings.    Bat,inalaxge 
-^ac^  mr  obvious  e£fcct.     The  employment 
..  .   c-.-x.-*!.  ▼::!!  itching  and  an  eruption  of  pimples. 
^  ,    u«i^  u  d!ih:nons  of  the  stomachy  rheumatic  pains, 
I"  -^    ^*i   rdlpitation  of  the  heart,  are  the  roaladiec 

^'  ..••<:  rrfiieved  by  the  magnet.     It  is  said  that, 

-•■••!».£«£  by  the  application  of  the  north  pole  of 

"...        it  ^?xvAi  pole.*     Laennec"  speaks  highly  of  the 

•r>ii-^ti:ra  of  the  lung?,  and  in  angina  pectoris.     He 

^.     -•*    •  21  ?wel  plates,  one  to  the  left  precordial  region, 

.7    uck.  «o  that  their  poles  were  opposed.     He  sayi 

>^..-   «  Implied  under  the  anterior  plate.     The  late  Dr. 

.     ...i.  lAt^i  vith  good  effect. 

.-.levc  :ae  existence  of  needles  or  other  steel  bodief 

H*j.:-yi:  :atf  needle  magnetic,  either  by  the  approximation 

^^^^  .    r  Vj  transmitting  a  current  of  voltaic  electricitj 

.-    •.!'.•!  round  the  suspected  part.     When  the  needle 

^       ,...    >  "c^f^cvv  may  be  detected  by  bringing  in  contact  witii 

"  ..^i.t  .■sLretuUy-poised  magnetic  needle,  by  the  deviations 

.    .1^.  -t-rjiji  steel  body  may  be  recognized,  and  even  the 

^^  -  u-^  -ic^reral  modes  of  using  magnets.     For  toothache,  a 

•c'.  ■'-'.  f^^metimes  called  a  magiutk  staff y  is  used.     It  i£ 

*  •'•'"'•^  P^^'*-*  applied  to  the  tooth;  if  the  pain  be  not  re" 

...  <«  .;;i  :>cn  be  .substituted.     Or  the  poles  are  applied  to,  oi 

c*  'Kvis.     In  neuralgic  pains,  a  compound  magnety  called 

.  •::;!ii;n'_v  employed.     This  consists  of  several  curved  ^horse- 

^tTjiti-*.:'  magnets,  placed  one  over  the  other,  with  all  theii 

^*  ?<*i.  lit^i  r,vstoned  firmly  together.     Dr.  Schmidt*  employed  a 

^  ..  >    i  uuvH|ual  length,  the  centre  one  being  the  longest  and 

^;    t  »;*.rery  is  usually  called  by  workmen  a  magnetic  magazine, 

..:■  .H  '."*■-•'' ^s  &c.,  are  made  of  several  artificial  magnets,  with 

..   ;•   .<>(t:»ot,  inclosed  in  linen  or  silk.     3fagnetized  steel  piata 

V    >*  n-'ii*  forms,  are  fitted  to  any  part  of  the  body.     They  are 

•.  vw'.!.  I'vl  worn  by  the  aid  of  a  bandage.* 


■»> 


I    ("if.i/,  translated  by  Dr.  Forbes,  pp.  403  nnd  G93,  Lond.  1827. 
i    :  ^j»<.«  nnd  H<nrt,  p.  497,  Lnnd.  18315. 
> ;  .-.  ur  SU'i  luatrutnents  impnctid  in  th«  Human  Bodff^  I«oad.  1815. 

.   .  — ..unrtic  instruments  here  referred  to  nre  given  in  Andry  nnd  Thourel'i 

-.*-  -.nr'oriimlion  on  tht*  subject  nf  uuif^netisiu,  its  a  medicinal  Hfirent,  the 

V      •*  ^aottHl,  ns  wril  nn  to  Dr.  Rulmeriurq's  Beitriitfe  zur  arztlichf.n  Bi' 

t  M'lutfetisMUfy  Berlin,  l^n.'i;    Dr.  Schnitzer's  Ufhtr  die  rationellt 

\  „•«  :i«»iiii.«,  Berlin,  lr:)7;   nnd  Dr.  Most,  En cjfkiopudie  de.r  gtsammUn 

t  .•'  :  zt.>  art.  Magnetistnus  fniiuralis,  2er  llaud,  S.  394,  Leipzig,  tS37. 
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PART  IIL-HYGIENIC  REMEDIES. 

{Bemedia  hygienica,) 

Tliefle  iiB  remedies  derived  from  the  department  of  hygiene. 

Under  the  absord  name  of  the  non-naturah  (non-^iaturcUia),  the  ancients  included 
u  thii^  necessaiy  to  health,  but  which^  by  accident  or  abuse,  often  became  the 
one  01  fisease;  vis.,  air,  aliment,  exercise^  excretioju,  sleep,  and  ajffections  of  the 
wmd,*    Theee  are  now  denominated  hygienic  agents.* 

I  propose  very  briefly  to  consider^  as  therapeutic  agents^  food,  climate^  and 


Afictiotu  of  the  mind  have  been  already  noticed  (see  p.  68). 


1.  CIBUS.— FOOD. 

AD  the  sabstances  employed  as  food  are  compounds;  and,  in  many  cases,  they 
mechanical  mixtures  or  chemical  combinations  of  two  or  more  compounds.     We 
■aji  therefore,  most  conveniently  study  them  under  three  heads,  as  follows: — 

1.  Chemical  elements  of  food. 
3.  Alimeotarf  principles. 
3.  Compound  aliments. 

1.   Chemical  Elements  of  Food. 

Twelve  simple  or  undecompounded  substances  compose  the  various  articles  used 
Ij  mum  as  food,  and  are  called  the  chemical  elem^enis  or  elem.entaiy  constituents  of 
ptL    They  are  as  follows : — 


1.  Carbon. 

4.  Nitrogen. 

7.  Iron. 

10.  Calcium. 

2.  Hydrogen. 

5.  Piiosphorus. 

8.  Chlorine. 

11.  Potassium. 

3.  Qsjrgen. 

6.  Sulphur. 

9.  Sodium. 

12.  Magnesium. 

Oarbtm  and  hydrogen^  by  their  oxidation  in  the  system,  furnish  heat  Liebig 
fitiMateH  the  amount  of  carbon  daily  consumed  by  an  adult,  taking  moderate 
oarciae,  At  IS-j^  ounces  Hessian  (s  15.-|^  ounces  avoirdupoise);'  a  quantity  suffi- 
cioit  to  produce  as  much  heat  as  will  daily  raise  the  temperature  of  143  lbs.  (Hes- 
wm)  of  water  from  the  freezing  point  32^  F.  to  98.5^  F.,  the  temperature  of  the 
Mji  besides  furnishing  the  requisite  heat  for  the  evaporation  of  48  ounces  (Hes- 
■sb)  of  water  through  the  skin  and  lungs.* 

Nkrogen  is  an  essential  constituent  of  all  foods  capable  of  forming  blood  and 
onyiiied  tisBues.  By  determining  the  relative  quantities  of  this  element  coq- 
tttiad  in  nitrogenised  foods,  scales  o/ntUritive  equivalents  have  been  formed.^ 

2.  Alimentary  Principles. 

These  are  substances  which  consist  of  two  or  more  chemical  elements,  and  are 
eonstitaents  of  the  compound  aliments.     They  are  about  seventeen  in  number: — 

'  For  aa  aecooaC  of  the  non-aaturali,  eoasalt  Satherland'i  Atumptt  to  revive  Antient  Medical  DoetrineSf 
ISLU.  p.  1% Lomd.  1763.    Also,  Vl^illich's  Lectures  om  Diet  a»d  Regimen,  3d  edit.  Lond.  1800. 


mvmtmiM  (Dict.  tU  Midecine.tLTt.  Hygiine)  terms  them  Matiire  de  VHygiine.  On  Hygiene,  consult 
Br.  A.  Ij%cmr*a  LeUmree  o»  the  Ordiemrp  Agents  of  Life  m  mppUeable  to  Therapeutics  and  Hygiine, 
^"  ' .  ISai:  I>r.  DanrlisOB,  On  the  Injluenee  of  Atmosphere  and  Locality;  Change  of  Air  emd  Climnte; 
;  Food;  Clothing;  Bathing;  Exercise;  Sleep:  Corporeal  and  Intellectual  Pursuiu,  fe.  fe.  on 
Health;  constituting  Elements  of  Hygiine,  Philadelphia,  1635:  Sir  John  Sinclair's  Cod»  of 
Bmltk  and  Lomgovitp.  4  toIb.  Edinb.  1S07. 

*  Uebig*s  AninuU  Chemistry,  edited  by  Wm.  Gregory,  M.  D.  3d  ed.  1846,  p.  13. 

*  Iktd.  pp.  €A-45. 

*  BoMaiMulk  -Am.  Chim.  et  Phys.  t.  Ixiii.  pp.  2a5-aU,  1636;  Schloasberger  and  Kemp.  Lomd,  Ed. 
miPmkLPkii. Mag.  vol. zzvii.  p. 350, 1845;  Feraira,  2>«af«M  on  Food  and  Dut^ p. M,  1M3. 
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1.  Fibrine. 

2.  Albumen. 

3.  Caseine. 

4.  Gluten  (Beccarid'i).^ 
«>.  Gelatine. 


6.  Oil  or  fkt. 

7.  Starch. 

8.  Sugar. 

9.  Gum. 
10.  Pectine. 


19.  Certain  ferrngiiioin 
compoandi.« 

16.  Potash  salt*. 

17.  Water. 


11.  Alcohol. 

12.  Citric,  tartaric,  &c. 
acids. 

13.  Common  salt 

14.  Earthy  phosphates. 

They  may  be  arranged  in  two  classes,  as  follows : — 

Class  I.  Oroanic  or  Carbgnaoeous  Alimentary  Principles. — ^These  prin- 
ciples are  derived  from  the  organic  kingdom,  and  contain  each  more  than  one  eqni- 
valent  of  carbon.  Some  of  them  contain  nitrogen;  others  are  devoid  of  thia  element 
Hence  they  are  divisible  into  two  orders. 

Order  1.  Nxtroyenized  alimentary  principles. — These  serve  for  the  fonnatkm  of 
blood  and  living  tissues,  and  have,  therefore,  been  termed  plastic  demenU  of  imlrfr- 
tion.  All  of  them  contain  carbon,  hydrogen,  oxygen,  and  nitrogen;  and  in  aome  of 
them  sulphur  and  phosphorus  are  also  present.   They  may  be  arranged  in  two  gitmpB. 

a.  The  albuminous  alimentary  principles  contain  sulphur,  and  in  some  cam 
phosphorus  also.  They  have  a  composition  identical  with  that  of  the  conatituenti 
of  the  blood;  and  as  they  serve  for  the  formation  of  flesh  and  blood,  thev  may  be 
termed  the  fle^and-blood-making  principles.  They  contain  for  every  equivalent  of 
nitrogen  eight  equivalents  of  carbon.  All  of  them  yield  the  substance  called  by 
Mulder  protein^  (=C*  H'*  N*  0");  and  hence  they  may  be  termed  prateinaceovs 
principles.  The  following  is  the  composition  of  these  principles  according  to  Hol- 
der:— 

,  1.  Fibrine 10  (C<«  H»'  N*  0'2)  +  SP 

2   Albumen  J'^^^^^'         '         '        '     10  (C^H»»  N»0«^  +  SP 
4.  Albumen  ^  ^^  ^^^^^  ^^  ^j^^  ^^^^  ^     ^^  ^^^  y„  ^^  qis)  +  S^P 

3.  Caseine 10  (C^o  H»>  N»  0>«)  +  S 

4.  Glutin  of  wheat*   ....     10  (C*o  H»»  N»  0>«)  +  S« 

Recent  investigations*  conducted  in  the  Oiessen  laboratory  show  that  the  propor 
tion  of  sulphur  in  these  organic  principles  has  been  underrated. 

j3.  The  gelaiigenous  alimentary  principles  do  not  furnish  proteine;  but  by  boiling 
in  water  they  yield  a  jelly,  whence  they  are  termed  gelatinous,  or  more  oorreotly 
gelatigcnous  principles.  They  are  not  adapted  by  their  composition  for  the  forma- 
tion of  flesh  and  blood,  but  appear  to  serve  for  the  reproduction  of  the  gelatinous 
tissues, — such  as  the  skin,  cellular  membrane,  cartilage,  and  membrane.  Thia 
division  of  alimentary  principles  includes — 

1.  Common  gelatine  or  collin  (gelatinous  tissues  and  tendons)        C<"H**  N''*0** 

2.  Chondrine C«H«N«   0» 

3.  Gelatine  of  the  elastic  tissues  (e.  g.,  arterial  membrane)        .    C**  H**  N*   O'*  - 

The  formulas  assigned  to  these  bodies  are  those  given  by  Liebig.*  Recently 
Yerdeil^  has  detected  sulphur  in  chondrine  and  isinglass.  In  the  latter  anbatanoei 
however,  it  appeared  to  be  in  the  form  of  an  oxygen  compound. 

Order  2.  Nbnrnitrogenized  organic  alimentary  principles. — These  principles  con- 
sist of  carbon,  hydrogen,  and  oxygen.  The  ultimate  purpose  which  they  aerve  in 
the  animal  economy  is  that  of  furnishing  carbon,  and,  in  some  cases,  hydrogen  alao, 
for  the  support  of  the  function  of  respiration,  and  consequently  for  the  production 
of  animal  heat :  hence  they  are  termed  elements  of  respiration.  Some  of  them  con- 
tribute to  the  formation  of  fat,'  while  others  appear  to  serve  some  other  but  not 
very  obvious  purposes  in  the  animal  economy. 

*  Raw  or  common  glaten  of  wheat,  soraetimei  called  Beccaria'i  gluten,  is  only  partially  solnble  ia 
alcohol.  The  portion  diuulved  is  called  gluten j  and  the  undisaolv^  portion  is  zymomSt,  or  vegttublt 
Jibrine . 

>  Proteine^  so  called  by  Malder.  from  Wfmrtvat,  J  hold  the  first  place^  <'  because  it  ii  the  origin  of  so 
many  dlMimilar  bodies,  and  is  itMlf,  therefore,  a  primary  ■ubstance.'* 

'  *<  By  glutin,  I  mean  the  snbitance  which  can  be  extracted  by  alcohol  from  Beccaria'i  gluten.*'— 
{Mulder.) 

*  ROling,  Walther,  and  Verdeil,  in  the  Annalen  dtr  Chemie  und  Pharmaeuy  Bd.  lyiii.  1846. 

•  Animal  Chemistry,  p.  196,  1849. 

•  Ann.  d.  Chem.  u.  Pharm.  Bd.  Iviii.  S.  320--332,  1846. 

^  On  the  fatty  nature  of  the  nucleoli  of  celli,  and  on  the  nie  of  fatty  matter  in  growth  and  nutrition, 
healthy  and  diseased,  lee  Oulliver,  in  The  Works  of  Hewsonf  publiihed  by  the  Sydeaham  Society,  1849, 
footnote,  p.  68. 
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The  non-nitrogeiiiied  alimentary  principles  may  be  conyeniently  arranged  in 
ikree  groups,  thus — 

a.  Non-nttrofftnized  alimentary  principles  whose  oxygen  and  hydrogen  are  in  the 

same  ratio  as  in  toater. — ^This  order  contains  starchy  gu°^;  sugar,  and  acetic  acid. 

1.  AceUc  acid  (dry) =>  C"  H^  0» 

•2.  Starch b=C»«H«oO>o 

3.  Cane  sugar  (crystallized)  .        .        .  rs  Ci>  W^  O" 

4.  Gum e=C»«H«»0" 

5.  Sugar  of  milk  (crystallized)      .  .  s=  C"  H*'  0» 

6.  Grape  sugar rsC»Hi«OH 

Stardi  by  digestion  is  converted  into  sugar.  Both  starch  and  suear,  when  taken 
m  food,  oontribute  to  the  formation  of  fat.*  Gum,  though  closely  related  by  compo- 
■tioD  to  both  starch  and  sugar,  differs  from  boUi  of  them  in  several  particulars. 
Unlike  starch,  it  does  not  appear  to  be  convertible  into  sugar ;  and  it  differs  from 
mpr  in  not  being  resolvable  into  alcohol  and  carbonic  acid  by  fermentation. 

^.  Niam^iirogenized  alimentary  principles  whose  oxygen  is  to  the  hydrogen  in  a 
hu proportion  than  in  watery  or  which  contain  an  excess  of  hydrogen.^^-These  sub- 
ituioee  famish  hydrogen  as  well  as  carbon  for  the  function  of  respiration : — 

1.  Alcohol =  O  H«  0« 

2.  Fat  (hydrated  oleic  acid) asCMH^O« 

Yarioofl  hcts  concur  in  proving  that  alcohol,  when  employed  moderately,  disap- 
pears wholly  or  partially  in  the  organism ;  and  we  conclude  that  its  carbon  and 
Ikjdrogen  become  oxidized,  and  are  given  out  in  the  form  of  carbonic  acid  and 
vater.  Alcohol,  therefore,  must  be  an  element  of  respiration.  When  alcohol  is 
used  immoderately,  part  of  it  is  always  thrown  out  of  the  system  as  alcohol. 

Oily  or  &tty  substances,  used  as  food,  supply  fat  to  the  system,  and  contribute 
to  sapport  the  function  of  respiration. . 

y.  Jnbn-nitrogenized  alimentary  principles  whose  oxygen  is  to  the  hydrogen  in  a 
proportion  greater  than  is  necessary  to  form  water. — In  this  order  we  have  the  fol- 
loinng  sabstances : — 

1.  Peciine =C"H»-»0'» 

2.  Citric  acid  (dry) =sC'2H»»0'> 

.      3.  Tartaric  acid  (dry) =  C«  H«   0»o 

4.  Malic  acid  (dry) =  C«  H«   ()• 

Although  all  these  agents  ultimately  act  as  elements  of  respiration,  yet  some  of 
tbem  appear  to  serve  some  other  important  but  not  very  obvious  use  in  the  animal 
economy;  since  the  employment  of  the  acids  or  their  salts,  as  found  in  succulent 
vegetables  and  fruits,  appears  necessary  for  the  preservation  of  health ;  complete 
t&d  proloneed  abstinence  ^m  them  being  a  cause  of  scurvy. 

Class  II.  Inorganic  or  Non-carbonaceous  Alimentary  Principles. — 
Water,  iron  (in  some  state  of  combination),  earthy  phosphates,  chloride  of  sodium, 
md  other  alkaline  salts,  are  the  inorganic  constituents  of  the  body.  Of  these, 
water  and  chloride  of  sodium  are  alone  used  in  the  uncombined  state  as  aliments ; 
the  other  ingredients  are  obtained  in  combination  with  organic  alimentary  substances. 

3.   Compound  Aliments, 

These  are  mechanical  mixtures  or  chemical  combinations  of  two  or  more  aliment- 
vy  principles.  They  are  either  solid  or  liquid,  the  latter  being  termed  drinks. 
Thoee  which  are  employed  at  the  table  for  flavouring  or  seasoning  are  called  con- 
diments.    We  may,  therefore,  conveniently  consider  them  under  three  heads — 

1.  Solid  foods. 

2.  Liquid  foods  or  drinks. 

3.  Confliments  or  seasoning  agents. 

1.  Solid  Foods. — Man  derives  his  food  from  both  animals  and  vegetables.  Wo 
nay,  therefore,  conveniently  divide  compound  foods  into  animal  and  vegetable. 

■  At  present  batyrie  acid  ii  the  only  fatty  acid  which  has  been  artificially  produced  from  sugar. 
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a.  Aninud  Foodi. — ^These  are  obtained  from  varioiiB  filnimon  of  ■^■tnalfi.    Those 
in  common  use  in  this  country  are  as  follows : — 

Maxkalia:  The  ox,  sheep,  deer,  hog,  hare,  rabbit,  &o. 

Atbs  :  The  oommon  fowl,  pigeon,  pheasant,  partridge,  turkey,  gooee,  duok,  Ieq. 

RsPTiLiA :  The  green  or  edible  turtle. 

Pisces:  Mackarel,  salmon,  herring,  sprat,  white  bait,  cod,  haddock,  flat  fish,  eel,  Ac 

Mollusra:  The  oyster,  mussel,  cockle,  scallop,  periwinkle,  limpet,  and  whelk. 

Cbustacia:  The  lobster,  crab,  prawn,  and  shrimp. 

The  parts  of  animals  used  are  the  flesh,  Uood,  viscera,  bone$,  ecartOageM,  liga^ 
ments,  ceUular  tiitue,  and  eg</8. 

The  alimentary  principlesi  exclusive  of  wcUer  and  ioUne  wiaUtn,  derived  ftom 
solid  animal  foods,  are  Jihriney  albumen,  cateine,  geHatine,  and  fai  The  niatife 
proportions  of  water,  fibrine  or  albumen,  and  gelatine,  in  the  flesh  of 
animals,  is  thus  stated  by  Mr.  Brande : — ^ 

CoxpoiiTios  ov  Flvsh. 


100  Paru  qf 

WMer. 

Aibunun 

OtluHM. 

Toiml  nf  mgirMm 

MuseU. 

or  Fibrine. 

MUtUf, 

Beef     .        .         .         , 

.     74 

20 

6 

2A 

Veal     . 

.     75 

19 

6 

25 

Mutton 

.     71 

22 

7 

29 

Pork     .        .        .        , 

.     76 

19 

5 

24 

Chicken 

.     73 

20 

7 

27 

Cod      ...        , 

.     79 

14 

7 

21 

Haddock 

.     82 

13 

5 

18 

Sole      .        .        .        . 

.     79 

15 

6 

21 

0.  VcgetaUe  Foods, — ^These  are  derived  from  a  great  number  of  natural  orden. 
Those  in  most  frequent  use  are  as  follows : — 

Exogens  or  Dicotyledons, 


1.  Cnici/era:  Cabbage,  turnip,  and  mustard. 

2.  Byttneriatta :  Cacao. 

3.  Teriutramiacea:  Tea. 

4.  Awrantiacttt:  Orange  and  lemon. 

5.  jSmpelidecB:  Grape. 

6.  LegumiruMB:  Peas  and  beans. 

7.  Roiocta :  Strawberry  and  raspberry. 

8.  ^mygdalett:   Almond,  plum,  peach,  and 

9.  Pomacta    Apple  and  pear.  [cherry. 
10.  CucurbitacitB :  Cucumber  and  melon. 


11.  Umbellifera:  Carrot  and  parsnip. 

12.  Compoiila:  Artichoke,  lettuce,  and  endiTe* 

13.  Oleacta:  Olive. 

14.  Solanacea:  Potato. 

15.  Chenopodiacea :  Spinage  and  beet 

16.  Polygons:  Rhubarb. 

17.  Euphorbiacta :  Tapioca. 

1 8.  Urticacea :  Figs  and  mulberries. 

19.  Amffdacta:  Chestnut  and  hazeloot. 

20.  Juglandacae :  Walnuts. 

Endogens  or  MowocotyUdons. 


21.  MarantaeuB:  Arrow«root  and  tous  les  mois. 

22.  Brofneliacea :  Pine-apple. 

23.  lAliacea :  Onion,  leek,  and  asparagus. 


24.  Pabnacea:  Cocoa-nut,  sago,  and  date. 

25.  Graminea:  Cereal  grains,  or  corn,  and  ta- 

gar-caue. 


Cryptogamia. 

26.  Lirhenes:  Iceland  moss.  I  28.  Fungi:  Common  mushroom,  morel,  and 

27.  ^Iga:  Laver,  carrageen,  Ceylon  moss.         |  truffle. 

The  parts  of  plants  used  as  food  are  the  seeds  (embryo  and  Blbumen),  fleshy  pert' 
carpsy  leaves  and  petioleSy  buds  and  young  shoots,  stemsy  tubers,  and  roots^ 

The  Mtds  are  of  two  kinds:  farinaceous  and  oleaginous.  The  farinaceous  seeds  used  as  food 
are  oora,  peas,  beans,  lentils,  and  the  chestnut.  The  oleaginous  seeds  are  the  walnut,  hazel,  and 
filbertnut,  cocoa-nut,  cashew-nut,  pistachio -nut,  and  stone«pine-nut. 

The  alimentary  principles,  exclusive  of  water  and  saline  principles,  derived  from 
plants,  are  fibrine,  albumen,  caseine,  gluten,  oU,  sugar,  starch,  gum,  peciine,  and 
certain  organic  acids. 

Com  or  the  cereal  grains,  the  most  important  of  all  yege table  foods,  consist  of 
starchy  fibrine,  albumen,  ghUin,  mucine,  oify  matter,  sugar,  gum,  earthy  phosphates, 
ligneous  matter,  and  water. 

The  relative  proportions  of  water,  starch,  gluten,  albumen,  &c.,  in  oom  and  some 
other  vegetable  foods,  is  as  follows : — ■ 


*  Manila/  of  Chemistry. 


«  Krucker,  in  Pharmaceutical  Joumaij  Feb.  1947. 
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1 

Anhtdeotjs  Sitbstancxs. 

Casjv  avb  tfvravM  ▼sostasi.s  Kaauk 

^^^ff^kjl    S^SmV    \^mMm^^mm     ▼  ^^W^A  i>  J1<M    A    ^^  W  • 

Gluten^ 

Waur. 

Starch. 

Albumen. 

Per  cent. 

I. 
Per  cent. 

II. 
Per  cent. 

Per  cent. 

Wheat  iloor,  Na  1,  from  Yieiua     .... 

13.b28 

65.21 

66.16 

19.16 

**          No.2,         •* 

16.650 

66.93 

57.80 

13.54 

•          Ko.  3,         « 

12.731 

57.70 

57.21 

21.97 

TkbiTmra  wbeat,  from  Hobenbeim 

15  432 

55.92- 

56.59 

16.54 

Sinclomir  wheat               ** 

15480 

53.83 

52.92 

17.18 

Whitiiogton  wheat           " 

13.930 

53.06 

51.84 

17.11 

R/a  flour,  Na  1,  Irom  Vienna 

13.780 

61.62 

60.56 

11.94 

«        Na2. 

4 

14.680 

54.84 

54.12 

18.71 

**        from  Darmstadt 

i 

13.660 

57.07 

57.77 

•     . 

Rje  (&calr  cfrcale,  winter  com),  from  Hobenbeim  . 

13.940 

45.39 

44  80 

17.75 

■*    {Steak  eenaU  oruntKnaceum)              ** 

13.820 

47.71 

47.13 

15.77 

White  oats  (jivena  Motivd)                          ^ 

12.940 

37.93 

36.90 

18.00 

Eamtscbaika  oau  (Jbfena  tativd)              ** 

12.710 

39.55 

40.17 

15.26 

Barley  flour,  from  Darmstadt 

12.660 

64.63 

64.18 

•         • 

Jemsalem  barley  (Bordeum  dUtichon)^  from  Hoben- 

beim        

16.970 

42.66 

42.03 

14.74 

Barley  (Bardnan  vulgan)^  from  Hobenbeim    . 

13.8iX> 

38.62 

37.99 

17.81 

Maize^  from  Hobenbeim 

14.960 

65.88 

66.80 

14.68 

Maize  flour            **                  

13.359 

77.74 

•         • 

13.66 

Buckwheat  flour,  from  Vienna         .... 

15.120 

65.05. 

•         • 

0.89 

Tartarian  buckwheat  {Polygonum  tartarieum)^  Ho- 

henheim 

14.120 

43.80 

44.45 

9.96 

One  grained   wheat    {TViticum    monococcum)^  from 

Giessen 

14.400 

55.51 

53.76 

13.22 

Rice,  from  Giessen 

15.140 

85.78 

86.63 

7.40 

Beans,  from  Vienna 

13.415 

37.71 

37.79 

28.54 

Peas             «                     

13.430 

38.81 

38.70 

28.22 

Lentils  (£rviifii  Lnu),  from  Giessen 

13.110 

39.62 

40.08 

•     . 

100  Parti  of  the  Air-dry  Substances  containtdin 

their  utual  condition. 

:  Pouioet,  No.  1  (blue),  from  Giessen 

6«.94 

23.20 

22.80 

2.37 

I       -        Xo.  2  (white), 

74.95 

18.14 

17.98 

2.49 

1       •        Xa3 

76.80 

1 

1548 
Cami 

16.09 
iugar. 

•         • 

Beet-root 

81.61 

10.20 

10.48 

2.03 

Mangel-warzel 

82.25 

12.22 

12.31 

2.04 

2.  Liquid  Foods  ob  Drinks. — These  may  be  arranged  under  six  heaids  as 
follows: — 

1.  Modlaginous,  farinnceous,or  saccharine  drinks;  as  toast  water,  gruel,  mucilage,  &c. 

2.  Aromatic  or  astringent  drinks;  as  tea,-cofiee,  chicory,  ooooa,  and  chocolate. 

3.  Acidalous  drinks;  asjemonade.  ginger  heer,  &c. 

4.  Animal  broths;  as  Iseeftea,  mutton  broths,  &c. 

5.  Emulsive  or  milky  drinks;  as  milk. 

6.  Akuliolic  drinks;  as  beer,  wine,  and  ardent  i^pirit. 

3.  CoMDiMENTB  OB  SEASONING  AGENTS. — Most  of  tbe  agents  used  under  this 
Dime  are  themselves  more  or  less  alimentary,  and,  therefore,  serve  some  more 
iDportaDt  purpose  than  that  of  merely  gratifying  the  appetite. 

The  sultttances  usually  denominated  condimentary  may  be  arranged  in  five  classes, 
u  follows : — 

1.  Saline  condiments. 

2.  Acidulous  condiments. 

3.  Oily  condiments. 

Salt,  vegetable  acids,  oils  and  fats,  and  sugar,  arc,  in  fact,  alimentary  principles, 
and  have  been  before  noticed.  The  aromatic  and  pungent  condiments  owe  their 
peeoliar  properties  to  volatile  oil  or  resin,  and  are  devoid  of  nutritious  properties. 


4.  Saccharine  condiments. 

5.  Aromatic  and  pungent  condiments. 
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2.  EXERCITATIO.— EXERCISE. 

{Gymnastics.) 

Exercise  is  an  important  hygienic  agent ;  but  its  proper  conrnderation  leqnireB 
far  more  space  than  can  be  devoted  to  it  in  this  work.  I  mast,  therefore,  content 
myself  with  a  few  remarks  on  its  general  effects,  and  refer  the  reader  to  other 
works  in  which  it  is  more  fiilly  considered. 

Though  the  word  exercise,  in  its  most  extensive  signification,  has  referenoe  to 
the  action  of  all  the  organs  of  the  animal  economy,  yet  it  is  usnally  limited  to 
those  of  locomotion ;  and  in  this  sense  I  employ  it. 

The  exercise  of  the  muscular  system  is  followed  by  several  effects,  which  may  be 
conveniently  arranged  under  four  heads;  viz. — 

1.  Mechanical  effects.  I  3.  NerTOOs  effects. 

2.  Organic  or  vital  effects.  |  4.  Mental  effectB, 

1.  Mrchaniail  Effects. — Whenever  the  muscles  are  called  into  activity,  they 
exert  a  local  influence,  of  a  mechanical  kind,  on  the  bloodvessels  in  their  imme- 
diate vicinity,  and  thereby  accelerate  the  circulation  of  the  blood.  This  is  followed 
by  an  augmentation  of  animal  heat;  and,  if  the  exercise  be  of  a  kind  to  eall 
into  activity  a  considerable  number  of  muscles,  the  general  circulation  soon  psr- 

,ticipntes  in  the  effects;  the  pulse  is  quickened,  and  the  respiration  and  secretioDS 
arc  augmented.  Another  effect,  which,  in  its  origin,  is  probably  of  a  mechanical 
nature,  is  the  absorption  of  the  fat  between  the  muscles  and  their  fasciculi,  and 
which  seems  to  arise  from  the  pressure  exerted  by  the  contracted  muscle  on  the 
soft  tissues  immediately  around  it. 

2.  Onjam'e  or  Vital  Effcvt&. — This  includes  the  augmentation  of  volume,  of 
firmness,  of  elasticity,  and  of  strength  or  power,  which  a  muscle  acquires  from 
fre<|ueut  but  moderate  use.  Blacksmiths,  fencers,  and  prize-fighters  furnish  excel- 
lent illustrative  examples  of  those  effects. 

3.  Xtrvovn  Effrcts. — The  action  of  the  muscles  can  only  be  effected  through  the 
medium  of  the  nen'ous  centres  and  nerves :  the  latter,  therefore,  are  called  into 
activity,  and  through  them  the  whole  system  becomes  influenced  by  the  exerctse  of 
a  number  of  muscles. 

4.  Pst/rhiral  or  Mrntal  Efffrfs. — To  this  head  belong  the  different  mental  effects 
produced  b}-  agrct^able  and  disjigreeable — by  voluntary*  and  compulsory — exercises. 
EmpIoy(»d  moderately,  agreeable  exercise  acts  as  a  salutary  excitant  to  the  intel- 
lectual faculties  and  seusiitions.  I  agree  with  the  late  Dr.  James  Johnson,^  ^'  that 
travelling  exercise,  while  it  so  much  improves  all  the  bodily  functions,  unhinges 
and  uniit.s  the  niin«l,  pr*}  0  mjtorr,  for  the  vigorous  exercise  of  its  higher  faculties.'' 
But,  the  first  excitement  being  over,  ''the  memory  of  scenes  and  circumstances, 
together  with  the  reflei-tions  and  rectal  lections  attondt'^nt  thereon,  furnish  an  ardent 
mind  with  rich  materials  and  trains  of  thought,  that  may,  by  gifted  individuals, 
be  converted  into  language ;  and  thus  conveyed  to  thousands." 

Thus,  then,  exercise,  employed  nuxlerately,  has  a  tonic  and  stimulating  influence 
on  the  system,  au«l  is  calculated  to  l»e  K^neficial  in  a  great  variety  of  complaints. 
Used  immoderately,  it  exhausts  both  the  mental  and  Nxlily  powers,  and  produces 
gnvit  debility.  In  fever,  in  vascular  excitement  or  inflammation  of  the  brain,  in 
inflammatory  affections  of  the  lungs,  in  maladies  of  the  circulating  organs  (especially 
dilatation  of  the  cavities  of  the  heart,  disease^l  valves,  and  aneurism),  m  violent 
hemorrhages,  g:istro-enteritic  inflammation,  acute  rheumatism,  itc,  muscular  exer* 
tion  is  manifestly  injurious;  n'p^se  and  inaction  being  indicated.  In  sprains  and 
lacerations  of  the  muscles,  in  fractures  and  dislocations,  «.^c.,  it  is  obviously  improper. 
In  hernia,  or  a  tendency  thereto,  great  muscular  exertion  must  be  carefully  avoided. 

»  CH^nsf  of  Air  J  or  th<  Pwfutt  of  II*  ait  h  nmd  R€fua:icmf  4  th  edit.  1S39. 
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Exercises  may  be  divided  into  the  active,  the pasdve,  and  the  mixed.  To  the  first 
belong  walking,  running,  leaping,  dancing,  fencing,  wrestling,  &c. ;  to  the  second  are 
lefierred,  carriage  exercise  and  sailing ;  while  horse  exercise  belongs  to  the  third  or 
bat  division.^ 

An  important  part  of  the  treatment  of  distortions  of  the  spine  which  are  uncon- 
Deeted  with  caries  consists  in  the  employment  of  particular  exercises  contrived  with 
the  view  of  strengthening  the  muscles  of  the  back.  ''  All  climbing  exercises/'  says 
ffir  B.  Brodie,'  "  are  useful  in  this  respect,  bringing  all  the  muscles  of  the  spine 
mto  Tigoroos  action.  They  are  at  the  same  time  beneficial  in  another  way,  the 
vdght  of  the  lower  limbs  tending  to  elongate  and  strengthen  the  column  of  the 
peitebrae.  A  rope,  with  worsted  wound  round  it,  that  it  may  not  hurt  the  handg, 
maj  be  suspended  from  the  ceiling,  and  the  patient  will  soon  become  a  dexterous 
climber.  There  are  often  two  or  three  girls  in  a  family  for  whom  this  exercise  will 
be  beneficial ;  and  that  which  would  be  a  tedious  and  irksome  task  to  a  girl  alone, 
will  become  an  amusement  when  pursued  in  the  company  of  others  of  her  own  age. 
Hie  hsndswing  affords  a  very  useful  exercise  in  these  cases  also.  This  is  a  triangle 
composed  of  a  doable  rope,  with  a  cross-bar  of  wood  forming  the  base  of  the 
trisngle,  suspended  from  the  ceiling  at  such  a  height  that  the  individual  who  uses 
it  ean  just  reach  the  cross-bar  with  her  hands  as  she  stands  on  tip-toe.  She  is  to 
kdd  the  bar  with  both  her  hands,  and  swing  with  her  feet  raised  a  little  from  the 
ground.  The  effect  of  this  exercise  also  is  to  bring  the  muscles  of  the  spine  into 
aelion,  at  the  same  time  that  the  weight  of  the  lower  limbs  operates  in  the  same  man- 
ner as  when  she  climbs  a  rope.  At  first,  probably,  she  will  not  be  able  to  continue  to' 
sas  the  handswing  for  more  than  a  few  seconds  at  a  time ;  but  as  she  grows  stronger 
she  will  swing  for  a  much  longer  period.  Another  mode  of  exercising,  and  thus 
fltrengthening  the  muscles  of  the  back,  is  the  following :  Let  one  pulley  be  fixed  to 
tlie  oeiting,  and  another  to  the  floor.  Let  a  small  rope  pass  over  the  upper  pulley 
lad  under  the  lower  pulley,  a  box  containing  a  light  weight  being  fastened  to  that 
end  of  the  rope  which  is  nearest  to  the  upper  pulley,  and  a  bundle  to  that  which  is 
nearest  to  the  lower  pulley.  The  patient,  standing  with  her  face  towards  the  pul- 
leys, is  to  raise  and  lower  the  weight,  holding  the  handle  in  both  her  hands.  The 
effort  used  in  raising  the  weight  necessarily  calls  the  muscles  of  the  back  into  action ; 
md  as  the  patient  becomes  accustomed  to  it,  the  required  effort  may  be  increased 
bj  patting  an  additional  weight  into  the  box.  This  exercise  may  be  varied  by 
Uking  off  the  handle  and  fixing  the  rope  to  a  bandage  fastened  round  the  head,  so 
that  the  weight  is  raised  by  the  action  of  the  muscles  of  the  neck  and  back  without 
the  aid  of  the  arms.  The  latter  method  of  using  the  pulleys,  however,  is  wearisome 
to  the  patient,  and  practically  much  less  useful  than  the  other." 


3.  CLIMA.— CLIMATE. 

Under  the  word  Climate  ar6  included  those  topographical,  atmospheric,  and  other 
eonditions  of  a  region  or  country,  which  have  a  beneficial  or  injurious  influence  on 
the  health  and  lives  of  the  inhabitants.^ 

I  shall  briefly  notice  the  subject  under  three  heads. 

1.  Phenomena  of  climnlo?. 

M.  ClimHies  most  frcqiienily  iisef?  ns  therapeutical  agents. 

3.  Dist^ses  for  wliicli  chunjie  of  climate  is  employed. 


*  Pot  further  i»formatinn  on  thr  snbjrrt  of  Kxcrrise,  the  reader  in  refrrred  lo  Cclmin,  lib.  i.  cap.  9.  imd 
lib. ii.  eap.  15;  Sir  J.  Sinclair's  Codf.  of  Health  and  Activity,  Edinb.  1W)7;  Dunglison's  Kiemfnts  of 
iffffiriM,  Philaidelphia.  IKiS;  Diet,  rf/  M^drcine,  art.  (rytnnastique  ;  Diet,  de  M^dtrine  et  de  Chirvrfcie 
pntifutf.  art.  fiymmattiqiie :  Mnnutl  d^ Education  physique^  gymnastique  et  tnoraU^  par  Ic  Colonel 
Aanroi,  t*tiria,  IKIO. 

■  Lm^mi  Mtdical  Gazette.  Jnn.  1,  1S47. 

■Dr. Shirley  Palmer,  in  his  P^ntnglot  Dictionary,  defines  clinmtc  ni«  "  nn  extent  of  coiintrv  wherein 
tU the f ireomiitancei  which  exercise  nn  inAn«^nce  upon  onrnnized  hf*inf;i«  nre  nearly  the  same.     Afrnin,  the 
—mhlaye  of  all  the»«  circumHtuneeH  and  coudiiionii,  exclubivc  of  organic  texture,  on  which  VlVe  dttv^\i<i%) 
■ad  which  exert  upim  it  a  perccptibU  operufjon.'' 
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1.  Phenomena  of  Climates. 

It  is  probable  that  we  are  jet  igBorant  of  many  circnmstaDces  which  contrilmta 
to  produce  the  climatic  character  of  a  place ;  and,  of  those  that  are  knowii|  it  is 
often  not  easy  to  define  the  separate  influence  of  each. 

The  most  obvious  circumstances  which  affect  the  climate  of  a  region  or  conntiji 
are  temperature^  humidity^  purity  of  the  atmosphere^  wind,  atmospheric  pratwej 
intensity  of  light,  atmospheric  equability  or  vicissitudes,  soil,  amouni  of  vegetaHoHf 
and  proximity  to  the  sea, 

1.  TsxpEmATumB.— In  oonsidering  the  temperature  of  a  place,  we  mnst  regard,  not  merely 
its  annual  mean,  but  its  extremes.  Inland  tracts  of  country  experience  greater  extremes  than 
the  coasts,  in  consequence  of  the  land  being  more  rapidly  heated  and  cooled  than  water.  Hence 
it  attains  a  higher  temperature  in  summer,  and  a  lower  one  in  the  winter.  It  is  also  deaerring 
of  notice  that  the  western  coasts  of  the  extra-tropical  continents  have  a  much  higher  mean  tem- 
perature than  the  eastern  coasts.  This  is  explained  by  tlie  heat  evolved  in  the  condeoaatioa  of 
vapor  swept  from  the  surface  of  the  ocean  by  the  western  winds.'  The  efiects  of  heat  and  odd 
on  the  human  body  have  been  already  considered.'  Liebig  ascribes  the  frequency  of  diseases 
of  the  liver  in  hot  seasons  and  tropical  climates  to  the  accumulation  of  carbon  in  the  system. 
Tliis,  he  thinks,  arises  from  the  consumption  of  too  much  food ;  and  from  the  inspiration  of  a 
smaller  quantity,  by  weight,  of  oxygen  than  in  cold  climates  and  cold  seasons,  in  oonsequenoe  of 
the  air  being  expanded  by  the  heat.  Warm  cHmates  arc  adapted  for  pulmonary  invalidi 
(especially  consumptive  patients),  the  rheumatic,  the  scrofulous,  the  paralytic,  and  those  who 
suffer  from  the  effects  of  a  feeble  circulation.  Cold,  or  rather  moderately  cool,  climates  are  bredogi 
and  fitted  for  relaxed  constitutions.  Cold  weather  and  cold  climates  are  injnriooa  to  the  aged, 
the  paralytic,  the  phthisical,  the  scrofulous,  the  diabetic,  and  the  rheumatic. 

2.  HujfiuETT.  Hygrometric  State  of  the  Atmo^here. — Evaporation  from  the  cutaneous  and  pul- 
monary surfaces  is  augmented  by  a  dry,  and  checked  by  a  damp  or  moist,  state  of  the  atmo- 
sphere. But  the  transudation  which  depends  on  vital  action  is  augmented  by  warmth  and 
moisture.'  ''Of  all  the  physical  qualities  of  the  air,**  observes  Sir  James  Clark,*  **  humidity  it 
the  most  injurious  to  human  life."  Intermittents  and  even  phthisis  have  been  ascribed  to  it,* 
A  moUt  climate  checks  evaporation ;  and.  therefore,  a  tofl  climate  is  adapted  for  chronic  bion* 
chitis  of  a  dry  irritable  kind,  frequently  deix)miuated  dry  catarrh,  and  for  some  other  maladies 
attended  with  a  harsh,  dry,  parched  skin.  A  dry  climate,  on  the  other  hand,  promotes  evapch 
ration,  and,  therefore,  is  better  fitted  for  relaxed,  languid  constitutions,  with  profuse  secretion  and 
exhalation;  as  humid  asthma,  and  those  furms  of  chronic  catarrh  which  are  accompanied  with 
copious  expectoration. 

As  aqueous  vapour  is  the  chief  fluctuating  ingredient  of  the  atmosphere,  it  is  probable  that  to 
its  varying  quantities  must  be  ascribed  many  of  tho^^e  feelings  and  conditions  of  tlie  body  popu- 
larly referred  to  the  weather.  "There  are  days,"'  says  the  late  Professor  Daniell,*  "on  which 
even  the  most  robust  feel  an  oppression  and  languor,  which  are  commonly  and  justly  attributed 
to  the  weather:  while  on  others  they  experience  exhilaration  of  spirits,  and  an  accession  of  ron^ 
cular  energy.  The  oppressive  effect  of  close  weather  and  sultry  days  may  probably  be 
accounted  for  from  the  obstruction  of  the  insensible  perspiration  of  the  body,  which  is  pre- 
vented from  exhaling  itself  into  the  atmosphere,  already  surcharged  with  moisture;  while  an- 
impeded  transpiration  from  the  pores,  wliile  the  air  is  more  free  from  aqueous  vapour,  adds 
new  energy  to  all  the  vital  functions.  In  bodies  debilitated  by  disease,  indeed,  the  contrary  effects 
may  be  produced:  they  may  be  unable,  from  weakness,  to  supi)ort  the  drain  of  free  exhalation 
which  is  exhilarating  to  the  healthy;  and  henci*,  probably,  arises  the  benefit  of  warm  sea 
breezes  in  cases  of  consumption  and  disiea^cs  of  the  lungs." 

3.  PuRiTT  OP  THE  ATMOSPHERE. — A  purc  conditiou  of  tlic  atmosphcrc  i?  an  essential  element 
of  all  healthy  climates.  The  greater  mortality  of  cities  than  of  the  countr}'  is  principally  refera- 
ble to  the  respiration  of  air  vitiated  by  the  congregation  of  a  large  number  of  persons  in  a  com- 
parntively  limited  i>pnce.  Air  contaminated  by  the  exhalations  or  etiluvia  from  wet  lands, 
swamps,  niarshes,^  animal  and  vegetable  subsitances  in  a  state  of  decomposition,^  and  human 


•  Dnni«'ir»  M*t*oro!r>i^ical  Efsnys,  p.  IW,  *Jil  cilit.  Limil.  1537. 
=  S«-»-  pji.  Tl.  75.  -.1,  >\,  anil  ho. 

•  K>l\vanlfi,  I><  I'lnftu'ncf  «/;«  As^ns  Phyxiquff.  p.  33?,  PnrJ5,  If'il. 

*  Tht  Sanativf  Infivfnrf  o/riimnu,  3.1  til.  Lmul.  lr*ll. 

*  Korc.-iult.  Canst f  f^iftrralff  dts  Mtilinti'-f  chromttiM'S,  fp^rialmunt  dt  la  Phthisit  Pulmomain,  cl 
jUoif*^HS  il-'  ftrt^vmir  I*  Jh  r-  lo/'i-rm'n!  ,{•  r  »  Ajf'  rr»i-ii«.  Pariii,  1^44. 

•  Kltm'Ht^  of  Mrtt.orolocy.  v«>l.  ii.  p.  310.  Lmul.  1>I5. 

**  Tlir*  prixlui*tii)n  of  Ai;iu',  hy  tlio  t>xli:il:iii.>n!i  fmin  •t!i};n»nt  wtttt-r  uml  imrshy  »od(i.  ia  well  known  to 
ev'*r\  I'll*'. 

*  Til'-  1  itf-  Profi:i'*:i>r  D:ini'  11  {Lond.  E-tinh.  nni  /)<#'■.'.  P^i7.  Jfif.  July.  1^11)  I'ltiiml,  in  nea  ■\%-ateT  brtHicht 
fnun  \hr  Wi-^urii  run^t  m'  AlVn'a.  siilplmr*  rttil  )iyilr>-i;*'n:  Jin»i  h^  siii;irt\<ri-«t  tlint  iho  rxi»U'nc«  of  tliis 
dc'Ieti*rii)iis  gan  lu  the  utniospherr,  which  mnst  nrcVyMirily  acc<>iupniiy  its  ii.<Iu!umi  in  the  ^^1ltc^B,  inay  be 
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boJies,  etpecially  thoie  of  the  sick,  is  a  prolific  cause  of  cUsense.  Tlie  aSriform  poison  thus 
intpoiiuoed  into  the  aUnosphere  i«  called  mioMma  (fuWfM,  a  staio  or  pollution;,  or  malaria  (an 
I&lian  word,  derived  from  mala,  bad,  and  aria,  air).  Its  chemical  nature  is  unknown.  Gaseous 
eihalations  from  the  earth  in  volcanic  and  other  districts  form  another  source  of  local  atmo* 
spheric  impurity;'  and  to  those  must  be  added  the  vapour, smoke, or  fumes  from  various  chemi- 
cal works.'  The  injurious  effect  of  fogs  on  asthmatic  patients  is  well  known  to  every  one. 
Curiously  enough,  however,  some  patients  affected  with  spasmodic  asthma  breathe  better  in  a 
■noky  atmosphere  (as  that  of  London)  than  in  pure  air. 

4.  WiXD.— Wind  greatly  modifies  t]ie  effect  of  temperature  on  the  body.  Thus  two  succes- 
live  dajra,  whose  temperature,  as  indicated  by  tlie  thermometer,  may  be  the  same,  shall  produce 
in  us — the  one  a  sensation  of  warmth,  in  consequence  of  the  calm,  still,  condition  of  the  air; 
vhike  the  other  creates  a  feeling  of  cold,  from  the  presence  of  a  violent  wind.  So  that,  as  Sir 
Jirne*  Clark'  has  justly  observed,  "  the  influence  of  temperature  on  the  living  body  is  indicated 
much  more  accurately  by  our  sensation  than  by  the  tliernionieier."  Moreover,  the  humidity  and 
the  purity  of  the  atmosphere  are  greatly  modified  by  the  motion  or  calmness  of  the  air.  The 
precise  effects  produced  on  climates  by  wind  must  of  course  depend  on  its  direction,  violence, 
kc.  'Common  experience  has  proveil  that  in  all  countries  the  winds  wliic-h  hsivo  blown  over 
luge  tracts  of  land  are  much  drier  than  those  which  proceed  from  the  sea.*'-* 

5.  ATHOHPHcmic  PmissuBi. — The  total  amount  of  atmospheric  pressure  on  a  man  of  ordi- 
sary  stature  may  be  estimated  at  about  30,0U0  lbs.;  and  a  fall  of  half  an  inch  in  the  column  of 
mercury  in  the  barometer  is  equivalent  to  a  reduction  of  about  500  lbs.  utmoapheric  pressure  on 
the  body.  Now  it  can  scarcely  b6  doubted  that  variations  uf  atmospheric  pretsum  must  exert 
tome  influence  over  the  functions  of  healthy,  but  especially  of  dis^cuscd,  persons.  It  is  difficult, 
however,  to  estimate,  separately  from  other  coexistent  influences,  the  precise  effects  which 
KSDit  from  tliese  variations.  Diminished  atmospheric  prcs.^'ure  promotes  evaporation ;  and 
hence  this  is  one  reason  why  elevated  regions,  which  are  colder,  drier,  and  more  bracing  than  low 
atnations,  are,  rdrrii /Kirt5ta,  better  adapted  for  relaxed  individnnls,  vi'hh  profuse  secretion  and 
eihalaiioD,  than  the  last-mentioned  kxslities;  button  (lie  other  hand,  they  are  injurious  in  bron- 
chial or  tracheal  irritation,  with  diminished  secretion. 

A  fall  in  the  barometer  is  generally  produced  by  an  nugmentntion  of  aqueous  vapour  in  the 
itmosphere;  and  the  deposition  of  moi»ture^  which  ensuos  is  attended  with  the  evolution  of 
brat.  These  atmospheric  conditions  have  a  iK>wcrful  influence  over  the  anjm»l  economy;  for, 
in  consequence  of  the  diminished  atmo!!>pheric  pressure,  the  superficial  vessels  become  ^rged, 
ir.d  secretion  is  readily  eflectcd  ;  while,  from  the  humid  condition  of  the  air,  evaporation  does 
cc€  take  place.  Hence  arise  a  feeling  of  languor  and  fatigue,  and  sweating  on  the  slightest 
eienioo.  In  bronchitis,  with  profuse  secretion,  the  patient's  danger  is  greatly  aggravated  by 
diminished  atina«pheric  pressure  indicated  by  a  sudden  fall  in  the  barometer,  and  by  the  ac- 
companying augmentefl  humidity  of  the  air. 

6.  larravMiTT  o»  Liobt. — The  influence  of  light  has  been  already  ains'idorod  (see  p.  70). 

7.  Atmosphebic  EdCTABiLiTT  OR  VicissiTuiiES. — Rapid  atmo!*plu.>ric  changes  are  always 
iDJurioos  to  health,  and,  therefore,  climates  which  are  subject  to  ftndden  cliRn^es  of  teinpcruture, 
or  of  humidity,  or  of  atmospheric  pressure,  or  of  winil,  are  invariably  unhealthy.  Invalids,  and 
those  with  delicate  constitutions,  often  appreciate  the  slightest  ultcrations  in  the  condition  of  the 
itmo^phere,  and  which  are  not  observable  by  the  healthy  and  the  robu.*>t. 

8.  Soil.— The  climate  of  a  place  is  also  greatly  modified  by  the  quality  of  the  soil.  Sandy 
and  gravelly  soils  allow  the  rain  to  percolate  rapidly  through  them,  and  are,  therefore,  called 
inf  aaiU.  Chalky  soils  are  also  called  dry,  though  they  are  less  so  than  the  preceding.  Sandy, 
gravelly,  and  chalky  soils  are  in  general  most  salubrious.  They  are  peculiarly  fitted  for  relaxed 
ecmstitutions  with  profuse  secretions.  Clayey  soils  arc  called  wet  tailSf  because  they  retain  the 
rain  on  their  surface.     They  are,  in  general,  loss  salubrious  U)nn  the  preceding,  and  often  are 

oaaected  virith  the  awful  fiiiasma  which  proven  fio  fiitnl  to  the  explfirera  and  Rvttlers  nf  tho  deadly  shorei 
(4  Africm  «■  well  ai  of  other  placei.  But  the  gai  which  he  nbtaiimd  froiu  thcM*  waters  riiuBt  huv  Ufvn 
^Vi^U'peil  after  tbe^'  wore  bottled ;  fur  n<?ither  in  thp  river  nor  seu  water,  whcii  fresblv  collected,  ran  a  trace 
Af  ivlphn retted  hvdrogen  be  detected.  (See  Dr.  M*  William's  hUdirnl  History  af  xhr  Exprdition  to  the 
iViVrr  duriHi:  the  years  Ib41-U,  Ii<md.  J&t3,  pp.  lOU— I75and  lUO— lUQ;  also  Dr.  I'rilchctt-f  Arcount  of  tht 
Af*t€am  Rftnitttnl  Fever,  I^md.  1S43,  pp.  117 — llJ«.) 

The  <>ris'in  of  sulphuretted  hydrogen  in  sen  and  some  other  waters  has  been  nscribrd,  by  Dr.  Marcet 
[PKH.  TrOHS.  liI9.  p.  1W>),  Mr.  Malconjson  (TViwj.  of  thf  Gfologicnl  Socuty,  'Jil  Srr.  vol.  v.  p.  Mi,  Limd. 
li>l'i).  Dr.  A.  Fontan  (Attn.  df.  Cktm.  tt  dt  Phys.  July.  It(4(»).  .md  rn»fe«»t>r  Daniell  {op.  supra  cil.),  l«»  the 
dfr.mpr«itii*n  of  sulphates  of  the  waters  by  putrcfyni((  vtpeUilde  niattvr. 

•  Cir^uTKUfd  kydro^tn  (CH'*)  issues  from  coal  f^trata,  and  is  also  evtilved  from  the  earth  in  tUher  situa- 
tims  where  there  is  no  reavtn  to  suspect  the  presence  df  coal.  Carhonir  arid  ffas  (CO')  is  abundunily  set 
free  in  Toleanic  and  other  districts.  To  this  gas  the  Guevo  I.' pas  or  Vnlley  of  Poison  in  Java  (Journal  of 
G^^sraphiral  .SoriV/y,  vol.  ii.),  and  the  Grotto  del  Cfinr  (Afi^rf.  and  Phys.  Jovrn.  Oct.  1??^),  owe  their 
remarkable  properties.  It  has  been  calculated  that  2I9,l)00,fMi()  lbs.,  or  ubout  I.'N>5.4.ifl(l,n00  cubic  leet,  of 
earb-.-bic  acid  are  exhaled  annually  in  the  vicinity  of  the  Lake  of  Lrfiach  (Dc  la  Oi-clie,  Thtorttical  Gtology). 

■  See  the  nrtieles  Ar$rniov»  Acid  and  Hydrochloric  Acid 

■  Op.  smpra  cit.  p,  15fl.  *  OanieJl,  op.  eit.  vol.  i.  p.  215. 

*  In  ^xtra- tropical  climates,  a  full  in  the  bnromf^ter,  without  a  change  or  ii»>c  uf  wind,  '\»  usually  ft'l lowed 
by  rain. 
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..        . -:  ::.*^    oDoxicus  to  relaxed  and  rheuraati'?  constiio- 
7  _..i»  J  -ir^jus  "o  health,  and  hare  been  already  noticed 

Jr  I  .  .-r.        ^    -:?r-?r*nce   to   the   greater  or  les«  rapid iiy  with 

.       "r    i    1*1  TV-  observes,  that  eiilT  white  clav  io\U,  ■• 
-i:<^i    y  'ne  sun;  while  the  black,  dark  ■coloured,  and 

'  '  •.-!:r-r  jfa  climate  is  often  affected  by  the  exuberance 

arc                                                        _    -,       ••>.  i!:-.i  forests  protect  the  earth  from  the  action  of 
f,j/,  ..,^c.     •-•:  lie  residence  of  moisture  and  decaying  vegetation 


to  ]n- 
often 


nil*. 

i' 


«.^ 


„  ^r* — In  zeneral,  the  climate  of  places  on  the  sea  shore 
.ji.-.r4.  bu:  to  this  statement  there  arc  many  exceptions. 


r    rr'iinstanccs  which  aflfcct  the  quality  or  character  of 
..z-*>    -i^i:  but  their  precise  nature  and  influence  have 

^      '.  r  :  sample,  we  have  jet  to  learn  the  influence  of 

..jj^    J.  "He  :i:m:ite  of  a  place. 

^     .  *;•     •ti^^LKyrLT  USED  AS  THERAPEUTICAL  AOEXTS. 

.L%:t  i:  :ae  characters  of  those  climates  most  commonly 
.«    .-   ii^cTipvuncal  purposes.     In  doing  so,  I  have  to  aeknow- 

j^ -  »:iix;a  I  have  received  from  Sir  James  Clark's  valuable 

*.?tc/ttt  ./  Climate,  to  which  I  must  refer  the  reader  for 

'uTTx^^e  juit  mentioned,  be  conveniently  arranged  as  fol- 

••  ■  •.!■.-*  -•»"  Fnsland. 
•  .«»«*  -i"  France. 
■  i.r>  Ji  ?r'aia  and  Portugal. 
.i%->  .•"  ittly  and  the  Mediterranean. 
;••  .  ,i»e*  -*f  "iie  Atlantic. 

I .   Clt  mates  of  England, 

.  ..^  u>.>  sicuated  in  such  a  manner  as  to  be  subject  to  all  the 

.    A^  •x'^ibly  be  supposed  to  render  a  climate  irregular  and 

,_  •    '.t  :ho  centre  of  the  temperate  zone,  where  the  range  of 

^     .  :hoir  atmosphere  is  subject,  on  one  side,  to  the  imprcs- 

.  :ii-.!i:  of  the  world;  and,  on  the  other,  to  those  of  the  vast 

.Iicir  coa.sts  the  great  stream  of  aqueous  vapour,  perpe- 

vtsUTU  waters,  first   receives  the  influence  of  the  land, 

•  a>!ousations  and  expansions  which  deflect  and  reverse  the 

.  .>t«.l  currents.     They  are  also  within  the  reach  of  the  frigo- 

iis^*  biirriors  and  fields  of  ice,  which,  when  the  shifting  posi- 

..  >  :ho  tropical  climate  towards  the  northern  pole,  counteract 

.•^  t.  \  v.viidensing  surface  of  immense  extent  to  the  increasing 

..^ii.  u^  .itm^vsphore."^ 

.  v    '.a>  iirranges  the  climate  of  England : — 

4.  Ci)rnwall,  Land's  End. 
■.    V.  '.  C\i#i.  5.  West  of  England. 

"iv   iK-.in  annual  temperature  of  London  is  about  50°. 4.*  It  some- 


I 


;;io 


suburban  parts.     The  following  is  an  abstract  of  the 
»..ivii  years'  uiottM^rological  observations  (from  1826  to  1842)  made 


■fi'y'rfi.  "  Macpulb)cli,  3fa/firiVi.  Ij«»ihI.  1^J7. 

'gv  p   HI,  ill  cd.  Ir27.  *  EUrtunts  of  Metturolv^y^  vol.  i.  p,  141. 
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a  the  gtrden  of  the  Horticultoral  Society  at  Chiswick,  about  six  miles  west  of 
London: — 


Tea^ptrahurt, 

J>ew  Point, 

Fah. 

Fah. 

Mean  in  the  shade  . 

49°.94 

Mean 

.        .        •        * 

470.36 

Maximum  in  the  shade  . 

940.4 

Maximum 

•         .        .        . 

790 

I&zimuin  in  the  sun 

.      130« 

Minimum 

.... 

QO 

Minimum  in  the  shade    . 

.     -^«.6 

Mioimnm  radiation  . 

.   —120.0 

Barometer. 

Inches. 

.  Rain, 

Inches. 

Mean    .... 

29.931 

Mean 

•        •        .        . 

24.16 

Highest. 

30.856 

Maximum 

«... 

30.97 

Lowest .... 

28.697 

Minimum 

.        .        •        • 

18.87 

Wind, 

Average  Number  of  Days  in  the  Tear  during  which  each  Wind  prevails. 

N.  NE.  E.  SE.  S.  SW.  W.  NW. 

Mean     .         .         24.4  47.2  37.1  21.8  56.8         79.8  66.8  31.7 

Maximum      .         38  75  56  38  77  126  90  til 

Minimum       .17  30  1I  11  38  58  46  18 

"  The  excess  of  the  temperature  of  the  city  varies  through  the  year,  being  least 
ii  qwiog,  aud  greatest  in  winter;  and  it  belongs;  in  strictness,  to  the  nights,  which 
avenge  3^.7  warmer  than  in  the  country ;  while  the  heat  of  the  day,  owing,  with- 
tnt  doubt,  to  the  interception  of  a  portion  of  the  solar  rays  by  a  constant  veil  of 
mokef  fidls,  on  a  mean  of  years,  about  a  third  of  a  degree  short  of  that  in  the  open 
pbiD."^  Hence,  in  the  winter,  delicate  invalids  sometimes  experience  benefit  in 
eoming  to  London  from  the  country.  But  the  impure  state  of  the  atmosphere 
frequently  counterbalances  these  good  qualities.*  In  some  cases  of  spasmodic 
Hthma,  however,  respiration  is  easier  in  London  than  in  the  countrv. 

2.  SouTU  Coast. — This  comprehends  the  tract  of  coast  between  Hastings  and 
Portland  Island.  Its  mean  annual  temperature  is  about  that  of  London ;  but  the 
nmmers  are  somewhat  cooler,  and  the  winters  somewhat  warmer  than  the  corre- 
sponding seasons  of  the  metropolis."  Its  light  is  very  intense.  For  invalids,  the 
mperiority  of  the  climate  of  the  South  Coast  over  that  of  the  metropolis  is  greatest 
dining  December,  January,  and  February. 

The  principal  places  of  resort  for  invalids,  on  this  line  of  coast,  are  the  foUow- 

«.  Mcutingi, — A  mild  winter  residence ;  placed  low,  and  well  protected  from  the 
Mrtherlj  winds ;  but  fully  exposed  to  winds  frt>m  the  south.  Sir  James  Clark^ 
lecards  its  climate  "  as  somewhat  intermediate  between  that  of  Devonshire  and 
ChftoD ;  less  warm,  but  also  less  relaxing  than  the  former.  It  is  about  the  same 
leBpermture ;  but  less  dry  and  bracing  than  the  latter,  and  it  is  inferior  to  it  as  a 
ifring  climate.''  It  is  well  adapted  for  pulmonary  invalids,  who  desire  to  avoid  the 
■ortb-east  winds,  during  the  months  of  December,  January,  and  February  (espe- 
daDy  the  two  latter  months).  The  distinguished  author  above  quoted  declares  that 
it  ''is  oniavourable  in  nervous  complaints,  more  especially  in  nervous  headaches 
eonneoted  with,  or  entirely  dependent  upon,  an  irritated  condition  of  the  digestive 
oigtns,  and  also  in  cases  where  a  disposition  to  apoplexy  or  epilepsy  has  been  mani- 
fo^ed.''     With  the  exception  of  St.  Leonard's,  Hastings  has  an  atmosphere  more 


Lake  Howard's  Climate  of  London,  1818—20,  Sd  ed.  1833. 

*  For  farther  detaili  retpectinff  the  Climate  of  London,  consult  ProfeMor  DanielPa  Essay  on  thia  snbject. 
Alto,]>r.  BatenMui*B  lUporis  of  ike  Diseases  0/  LondonyLond.  1819;  and  Sir  A.  Carlisle,  Medical  Topo- 
peifthf  of  London  y  ia  hia  Practical  Observations,  Lend.  1838. 

'  For  the  character  of  thia  part  of  England,  conaalt  Dr.  Harwood'a  Curative  Jnjluente  of  the  Southern 
Cout  of  Mnglamdy  eepeciallf  that  of  I&stings ;  with  Observations  on  Diucues  to  which  a  Residence  on 
As  Const  tj  most  bene^eitUy  Lond.  1828.  Aiao,  Dr.  Muckneaa'a  Hastings  Considered  as  a  Resort  for 
hnmiids. 

*  Op.  twpra  cit.  p.  177. 
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completely  marine  tlian  alinr«t  any  other  part  of  this  coaat.     Hastings  has  appeared 
to  me  uotavouruble  to  rheumatic  oonstitu lions. 

St,  Leonard's  is  about  u  mite  from  Hastings,  and  possesses  a  similar  cHmnte. 

3.  Brighton. — The  air  is  dry  and  bracing;  and  the  soil  dry.  That  part  of  tho 
town  east  of  the  New  Steyne  is  considerably  elevated  above  the  sea,  has  a  dry 
chalky  soil,  in  a  pre-eminent  degree  possesses  a  dry,  sharp,  bracing  lur,  and  is  he»>t 
adapted  for  relaxed  constitutions.  That  part  of  the  town  nest  of  Cannon  Place 
has  a  clayey  soil,  and  a  milder  and  softer  air;  and,  according  to  Mr.  Wigan,'  in- 
cludes the  moat  salubrious  portion  of  the  town.  It  is  better  suited  for  delicate 
nervous  invalids  than  the  other  parts.  The  central  portion  of  the  town  is  low  and 
somewhat  miaty,  and  possesses  the  usual  annoyances  of  a  district  placed  in  the 
midst  of  a  large  town.  The  Steyne  has  a  climate  intermediate  between  that  of  the 
eastern  and  wesl£m  portions.  The  climate  of  Brighton  is  most  beneficial  during 
autumn  and  the  early  part  of  winter,  when  it  is  milder  and  more  steady  than  that 
'  of  Hastings.  From  the  middle  of  March  to  the  middle  of  May,  Mr.  Wigan  advises 
invalids  to  stay  away  altogether  from  Brighton.  It  is  adapted  for  relaxed  indi- 
viduals, with  copious  secretion  and  exhalation.  It  usonlly  agrees  well  with  chil- 
dren (especially  those  of  a  sorofuloos  habit)  and  convalescents.  Brighton  is  not 
adapted  for  persons  affected  with  congestive  diseases  of  the  venous  system,  inflam- 
matory dyspepsia,  or  renal  diseases,  except,  according  to  Mr.  Wigan,  albnminuria. 
Brighton  is  entirely  free  from  marshy  and  swampy  grounds,  and  is  rematkably 
devoid  of  trees. 

y.  Ide  of  Wiijht. — UndercHff  presents  an  agreeable,  mild,  equable,  sheltered, 
dry,  bracing  chmato,  well  adapted  for  the  residence  of  pulmonary  and  other  deli- 
cate invalids  throughout  the  year.  It  is  well  protected  from  the  north  winds,  and 
has  a  dry  soil.  It  differs  from  the  climate  of  Torijuay  (which  is  soft,  humid,  and 
relaxing)  by  its  dry  and  bracing  qualities,  and  its  greater  equnbtlity  of  tempe- 
rature. Hence  it  is  suited  for  relaxed  constitutions,  with  copious  aecretioa. 
For  pulmonary  invalids,  the  beat  season  to  reside  at  Undercliff  is  from  November 
to  May;  and  at  Ventnor  will  he  found  good  accommodations  for  the  sick, — 
Owes  and  Hyde,  on  the  opposite  side  of  tha  island,  are  delightful  summer  red- 
denoea. 

a.  Soufhampbm. — This  part  of  the  coast  is  objectionable,  on  account  of  its  tem- 
perature being  e(|aa!Iy  variable  with  that  of  the  environs  of  London. 

S.  80 CTH-W EST  Coast.  South  Coast  0/ Devon.' — This  comprehends  the  tract 
of  coast  extending  from  Portland  Island  to  Cornwall.  Its  general  qualities  are 
those  of  a  mild,  soft,  humid  climate,. soothing  but  somewhat  relaxing.  It  *'haa  a 
winter  temperature  nearly  two  degrees  higher  than  that  of  the  coast  of  Sussex  and 
Hampshire,  and  from  three  to  four  higher  than  that  of  London.  The  difference  is 
moat  remarkable  during  the  months  of  November,  December,  and  January;  amount-  ' 
ing,  on  the  average,  in  the  sheltered  places,  to  five  degrees  above  London"  (Sir  J. 
Clark).  It  is  adapted  to  pulmonary  affections,  especially  those  which  are  attended 
with  a  diy  oough,  and  are  unaccompanied  with  much  expectoration.  In  dyspepsia, 
with  symptoms  of  irritation  or  inflammation,  constituting  the  gastric  dyspepsia  of 
Sir  James  Clark,  it  is  also  beneficial.  But  in  all  forms  of  chronic  diseases,  with 
copious  secretion  and  eihatatjon,  and  a  languid  and  relaxed  state  of  the  constitution, 
it  is  injurious. 

The  following  are  the  principal  places  of  resort  for  invalids  along  the  South-West 
Coast,  taking  them  iu  succeAsion  from  east  to  west: — 

a.  SiWmmcfk. — The  climate  is  damp,  and,  in  November,  is  subject  to  sea  fogs. 

p.  Salterton. — Preferable  to  Exmouth.  It  is  well  protecUd  from  winds,  espe- 
cisily  the  northerly  ones. 

y.  Exmotilh. — The  higher  parts  of  the  town  exposed  to  winds;  the  bwer  ports 
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to  oeotaonal  damp.  Sir  J.  Clark  declares  that  it  is  not  adapted  for  persons 
vith  delicate  chests. 

S.  DairfuAw— Next  in  dryness  to  Torqnaj. 

f.    Teignmouth. — Mild,  humid,  and  relaxing. 

i.  Tbrouay. — ^This  is  drier  than  the  other  parts  of  this  coast,  though  its  general 
dimeter  is  soft  and  humid.  It  is  almost  entirely  free  from  fogs,  fi  is  in  great 
repute  as  a  residence  for  pulmonary  invalids. 

if.  Saitombe. — ^The  Montpellier  of  Huxham.     The  warmest  spot  of  this  coast. 

4.  South  Coast  op  Cornwall.  Land's  End, — In  its  general  characters  this 
dimate  resembles  that  of  the  south  coast  of  Devon.  From  the  latter,  however,  it 
differsy  in  its  greater  humidity,  and  in  beins  more  exposed  to  winds.  It  is,  conse- 
qnently,  more  relaxing.  The  dass  of  cases  m  which  it  is  calcukted  to  be  beneficial 
or  injnrioiiB  are  much  the  same  as  those  for  the  south  coast  of  Devon.* 

The  following  are  the  chief  places  of  residence  for  invalids  along  this  coast : — 

«.  Aiuanoe.— Exposed  to  the  north-east  winds  during  the  spring  months.  Its 
dimate  is  much  more  equable  than  that  of  London.  Thus,  though  its  mean  annual 
tsmpentore  is  only  1^.77  higher  than  that  of  London,  yet  its  winter  is  5^®  warmer, 
its  summer  2^  colder,  its  spring  scarcely  1°  warmer,  and  its  autumn  about  2^° 


ji.  lalmouth, — ^The  winter  temperature  is  a  trifle  lower  than  that  of  Penzance. 

5.  Wxst  of  England. — Under  this  head  are  grouped  the  places  along  the 
borders  of  the  Bristol  Channel  and  the  sestuary  of  the  Sievem.  The  mean  tempe- 
latnre  of  this  group  is,  during  the  winter,  rather  lower,  but  in  March  and  April 
lather  higher,  than  that  of  the  south  coast. 

Ciiflan. — ^This  is  the  mildest  and  driest  climate  in  the  West  of  England.  It  is 
hadng,  and  well  adapted  for  scrofulous  and  relaxed  constitutions,  with  copious 
iscretkHi  and  exhalation. 

2.  Climates  of  France. 

The  aoathem  dimatea  of  France  resorted  to  by  invalids  may  be  divided  into 
tiioee  of  the  South-West  and  those  of  the  South-East  of  that  country. 

1.  South- West  of  France. — According  to  Sir  James  Clark,  ihe  climate  of 
this  part  of  France  is  soft,  relaxing,  and  rather  humid ;  resembling  in  its  general 
qualities  that  of  the  south-west  of  England.  It  is  favourable  to  phthisical  invalids, 
lor  those  labouring  under  bronchial  affections,  with  little  expectoration,  and  for  other 
dinmic  cases  attended  with  a  dry  skin. 

•.  J\iu. — ^Dr.  Playfair'  thus  sums  up  the  qualities  of  this  climate :  '^  Calmness, 
Bodeimfie  eold,  bright  sunshine  of  considerable  power,  a  dry  state  of  atmosphere  and 
of  the  ami,  and  rains  of  short  duration.  Against  these  must  be  placed — change- 
ihleaess,  the  fine  weather  being  as  short-lived  as  the  bad ;  rapid  variations  of  the 
itmosphere  within  moderate  limits.  In  autumn  and  spring  there  are  heavy  rains.'' 
Ihe  season  extends  from  September  to  June.' 

ji.  Bat/neres  de  Bigorre,  in  the  department  of  the  High  Pyrenees,  has  a  mean 
temperatore,  durins  the  months  of  June,  July,  August,  and  September,  of  66^  F. 
Dr.  Wm.  Fur*  declares  the  climate  to  be  anti-irritatmg  and  moist,  and  to  be  favoura- 
ble to  the  consumptive.  It  is  also  beneficial  in  irritation  of  the  mucous  membrane 
of  the  traehea  and  bronchi,  with  dry  cough  and  viscid  expectoration )  and  also  in 
pstric  irritation.^  Its  season  is  from  June  to  September. 

2.  Socth-East  of  France. — Sir  J.  Clark  says  the  general  character  of  the 
dimate  is  dry,  hot,  and  irritating.     It  is  adapted  for  torpid,  relaxed  habits,  but  is 

*  Ob  the  climate  of  this  part  of  England,  consult  Dr.  Forbes'i  Obstrwitions  on  th*  Climate  of  Penxanet 
mitke  DiMtriet  of  the  Lamfs  £fui,  Penzance,  1820.  Alto,  liia  Medical  Topographp  qf  the  Land's  End, 
utk»  Prorintial  Medical  TraiuaelioiM,  vol.  ii. 

Climate,  p.m. 

of  the  Climate  of  Pan,  Load.  16A5. 

•  Dr.  Taylor,  op.  cit.  p.  243. 


*  Sir  J.  Clark'i  Sanative  InJIuence  ofCliw 

*  Dr.  Taylor.  On  the  Curative  InJImence  oj 

*  A  Medical  Guide  to  iVic«,  Lood.  J841. 
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itit:L<icul7  improper  f  ^r  the  consamptive  and  those  htbouriDg  under  irritation  and  in- 
daiuiuaLioa  of  the  air- tubes. 

A.  J/'/t/^//tVr. — Loug  but  undeservedly  celebrated  as  a  residence  for  phthisical 

J.  Jfin*:i/ks. — Exposed  to  cold  winds.     Soil  dry  and  arid. 
y.  llj':r*^*. — Sir  J.  Clark  declares  it  to  be  the  least  exceptionable  reddenoe  in 
pD-'Vcuee  for  the  pulmonary  invalid. 

3.   Climates  of  Portugal  and  S})atn. 

Precise  information  respecting  the  climates  of  these  countries,  to  which  polmo- 
nary  invalids  occasionally  resort,  is  much  to  be  desired. 

1.  Portugal. — Dr.  Bullar^  states  that  the  mean  annual  temperature  of  Lidnm 
is  1-°  F.  higher  than  that  of  London;  and  that  the  mean  temperature  of  its  winter 
1.4  16^  F.  higher  than  that  of  London.  But  notwithstanding  its  mildneasi  it  is 
objectionable  for  persons  affected  with  phthisis,  on  account  of  the  inequality  of  its 
temperature. 

2.  Spain. — Biscay  is  subject  to  sudden  and  extraordinary  changes  in  tempen- 
turo,  the  mercury  having  been  known  to  rise  and  fall  from  3^  to  4^  F.  within  a 
few  minutes.*  This  must,  of  course,  make  it  an  unfit  residence  for  pulmonary  inva- 
lids. Madrid  is  elevated  more  than  300  fathoms  above  the  level  of  the  sea.  Its 
annual  mean  temperature  is  59°  F."  Cadiz,  being  nearly  surrounded  by  the  sesi 
has  a  comparatively  temperate  climate. 

4.   Climates  of  Italy  and  the  Mediterranean, 

The  climates  included  under  this  head  are  exceedingly  diversified,  so  that  it  is 
difficult  to  lay  down  any  general  character  of  them. 

a.  Nice. — The  climate  of  this  place  is  somewhat  similar  to  that  of  the  Sonth- 
East  of  France.  It  is  mild,  equable,  and  dry;  being  adapted  for  torpid,  relaxed 
individuals,  with  abundant  secretion  from  the  mucous  membranes.  Dr.  William 
Farr*  says,  the  great  objection  to  it  is  its  dryness,  and  the  exciting  and  irritating 
nature  of  its  atmosphere.  It  is  beneficial  in  chronic  bronchitis,  with  copious  expec- 
toration; in  chronic  rheumatism;  scrofula;  gout;  and  atonic  dyspepsia.  It  is  pre- 
judicial in  tubercular  disease. 

^.  Genoa. — Climate  dry  and  healthy,  with  a  sharp  exciting  air.  It  is  adapted 
for  relaxed  constitutions,  out  is  unfit  for  phthisical  invalids. 

y.  Florence, — Not  favourable  for  invalids. 

6.  Pisa. — According  to  Sir  James  Clark,  the  climate  ''is  genial,  but  rather 
oppressive  and  damp.  It  is  softer  than  that  of  Nice,  but  not  so  warm ;  less  soft, 
but  less  oppressive,  than  that  of  liome.''   Pisa  is  frequented  by  consumptive  invalids. 

f .  Rome. — The  climate  of  this  city  is  one  of  the  best  in  Italy.  Sir  James  Clark 
characterises  it  as  being  mild,  soft  but  not  damp,  rather  relaxing  and  oppressive,  and 
riMuurkablc  for  the  stillness  of  its  atmosphere.  It  is  well  adapted  for  phthisiS|  bron- 
chial affections  of  a  dry  irritating  kind,  and  chronic  rheumatism. 

C.  Xiij^es. — The  climate  of  Naples  is  warm,  variable,  and  dry.  Sir  James  Clark 
com|mrcs  it  to  that  of  Nice,  but  states  that  it  is  more  changeable,  and,  if  softer  in 
tho  winter,  is  more  humid.  Dr.  Cox,^  however,  declares  that  the  mean  diurnal 
variation  is  far  less  than  is  generally  supposed.  It  is  an  unsuitable  residence  for 
mi»st  pulmonary  invalids,  especially  those  affected  with  tubercular  phthisis.  In 
bnuu'liial  cases,  with  profuse  secretion,  benefit  is  sometimes  obtained  from  it.  In 
pMioral  debility  and  deranged  health  it  is  also  serviceable.  Dr.  Cox  says  it  is  bene- 
tioial  in  dysi)cpsia,  rheumatic  neuralgia,  and  scrofula. 


»  A  WintfT  in  thf  Azores,  T^ond.  Ihll. 

^  lii^liK,  SiMtin  in  1WJ(»,  vol.  i.  p.  3J»,  Lond.  1831. 

»  lliiinholiit,  in  l>e  lrfib<ink''i»  ViVu-  of  Sjtaiitf  vol.  i.  p.  clxiii.  Lond.  1809. 

•  A  M'ftienl  Gnuif  to  Xtrp,  p.  10,  L«»nd.  1841. 

•  lliHt.'^/or  Incnlids  about  to  I'j.m/  Xttpl^s^  p.  17.  Lt^nd.  Ibll. 
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f .  Malta, — ^The  dimate  of  Malta  is  mild,  dry,  bracing,  and  pretty  equable.  It 
ii  lervioeable  in  cbronic  broncbitis  witb  profuse  secredon,  scronila,  dyspepsia,  and 
bjpochoDdriaais. 

5.  Atlantic  Climates. 


The  dimates  of  tbe  Atlantic  islands  resorted  to  by  invalids  may  be  arranged  in 
two  gnmpe;  the  one  eastern,  the  other  western. 

1.  £a8Tkrn  Atlantic. — This  group  includes  Madeira,  the  Canaries,  and  the 
Amea. 

•.  Madeira,— 'The  olimate  of  Madeira  is  mild,  humid,  equable,  and  steady.  Sir 
Junes  dark  r^^uds  it  as  the  finest  in  the  northern  hemisphere.  It  is  superior  to 
lU  other  olimates  for  incipient  phthisis.  This  superiority  consists  in  the  mildness  of 
the  winter,  the  ooolnees  of  the  summer,  and  the  remarkable  equality  of  the  tem- 
peratore  during  the  night  and  day,  as  well  as  throughout  the  year.  Experience, 
■ORorer,  seems  to  have  fully  demonstrated  the  advantage  which  patients,  with  in- ' 
client  symptoms  of  consumption,  derive  from  a  residence  in  this  island.^ 

f.  lie  Uanariee, — ^Tenenffe  is  the  only  island  of  this  group  possessing  aocom- 
ludatioii  for  invalids.  Though  its  mean  annual  temperature  is  higher  than  that 
of  Madeira,  its  equability  is  less. 

y.  The  Azores  or  Western  Llands. — Dr.  Bullar  declares  these  to  be  "rather 
eoUer  than  Madeira,  and  somewhat  more  equable,  and  perhaps  more  humid ;  but 
they  have  not  at  present  those  accommodations  for  strangers  which  the  latter  island 
poweawss,  nor  have  they  communications  by  steam  with  England."'  St.  Michaels, 
the  1*£X|^  <^  the  Axores,«has  a  mild,  humid,  equable  climate. 

2.  WssTiBN  Atlantic. — This  sroup  includes  the  Bermudas,  the  Bahamas, 
nd  the  West  Indies.  It  is  more  subject  to  rapid  changes  of  temperature  than  the 
Eistem  Atlantio  group. 

•.  The  Bermudas. — The  climate  is  warm,  variable,  and  dry.  The  mean  annual 
tmperature  is  considerably  higher  than  that  of  Madeira ;  but  the  climate  is  vari- 
able and  windy  during  the  winter,  and  hot  and  oppressive  in  the  summer  (Sir  J. 
dark}. 

^.  The  Bahamas. — ^The  olimate  is  warm,  but  is  subject  to  rapid  changes  of  tem- 
poatore.  Diy  cold  winds  prevail.  Hence  the  Bahamas  are  unsuited  to  consump- 
tifebvmlids. 

y.  The  West  Indies. — The  temperature  of  these  islands  is  too  high,  and  its 
nriations  too  great,  to  admit  of  their  being  a  desirable  residence  for  patients 
aiMted  with  pulmonary  consumption ;  but  as  a  prophylactic  for  those  predisposed 
to  this  disease  it  is  highly  spoken  of.  In  scrofula,  the  climate  proves  beneficial. 
Cikulona  complaints  and  ossific  deposits  are  rare.  The  most  healthy  islands  of  the 
granp  are  Jamaica,  Barbadoes,  St.  Vincent's,  Antigua,  and  St.  Kitt's. 

8.  Diseases  for  vrmcH  Change  of  Climate  is  Employed. 

The  diseases  for  which  change  of  climate  is  most  frequently  resorted  to  are  as 
Ukms:— 

1.  Ptalmonary  complaints,  especially  phthisis,  chronic  bronchitis  resembling  phthisis, 

asthma,  bspmoptyris,  and  diseases  of  the  larynx  and  trachea. 

2.  Dyspeptic  and  hypochondriacal  complaints. 

3.  Chronic  rheumatism. 

4.  Serofuia. 

'  For  fBrtber  infoniMtioa  respecting  the  medical  qualities  of  the  island  of  Madeira,  the  reader  may  refer 
vith  great  advantage  to  Sir  James  Clark's  work,  before  cited  ;■  Dr.  6oarlay*8  Observations  on  the  Natural 
IVulery,  CiimaUf  and  Dis«anes  of  Madeira,  1^11 ;  Dr.  Renton^  in  the  Edinburgh  Medical  and  Surpeal 


*  A  Winurin  the  Azores^  Load.  1841. 
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or  herbalist.     Most  of  the  plants  grown  in  this  country,  and  for  which  there  is  a 
large  consumption,  are  cultivated  at  Mitcham  and  other  places.* 

The  preparcUion  of  medicines  has  for  its  object  the  division,  separatioDy  mixtozei 
or  chemical  combination  of  substances. 

The  various  operations  by  which  these  objects  are  effected  are  described  in  works  ezpranlj 
demoted  to  pharmacy;  and  to  these  I  must  refer  the  reader  for  further  information  oo  this  ralh 
ject.  A  summary  of  them  would  be  practically  useless,  while  it  would  occopy  ipaoe  wUoh 
can  be  advantageously  employed  with  the  consideration  of  topics  which  are  strictly  within  Iht 
scope  of  the  present  work. 

3.  PHA&BfACODTNAMics  (^pharmcLcodynamiai^  from  fap/toucoy,  a  fMdieine;  md 
iwafni,  power)  is  that  department  of  Pharmacology  which  treats  of  the  effiBOtsand 
uses  of  medicines. 

This  department  of  pharmacology  is  called  dynamical  materia  muHca  (dynamische  Anno- 
miitellehre)  by  Pfaff*. 

Pharmacology  is  either  general  or  special. 

Div.  I. — ©entrol  J}|)armacologg. 

General  Pharmacology  (pharmacohgia  gcneraUs)  treats  of  medicines  genendlj. 
The  general  pharmacological  subjects  which  require  examination  may  be  oonvo- 
niently  considered  in  the  following  order : — 

1.  Modes  of  ascertaining  the  effects  of  medicines. 

2.  Active  forces  of  medicines. 

3.  Changes  which  medicines  undergo  in  the  organism. 

4.  Physiological  effects  of  medicines. 

5.  Therapeutical  effects  of  medicines. 

6.  Parts  to  which  medicines  are  applied. 

7.  Classiffcation  of  medicines. 

All  these  subjects  belong  to  that  department  of  pharmacology  which  may  be 
termed  general  phamuicodynamia, 

I.  Modes  of  ascebtaininq  the  Effects  of  MsDiaNES. 

Formerly  the  virtues  of  medicines  were  inferred  from  resemblances  (fknoied  or 
real)  in  form,  colour,  &c.  between  these  substances  and  parts  of  the  organism. 
These  marks  or  indications  were  called  signatures,  and  were  supposed  to  arise  fimn 
astral  influences.' 

There  are  four  principal  methods  which,  in  modem  times,  have  been  resorted  to 
for  the  purpose  of  determining  the  effects  of  medicines.  These  are  foonded,  re- 
spectively, on — 

1.  Tlie  sensible  qualities  of  medicines.      I      3.  The  chemical  properties. 

2.  The  natural-historical  properties.  |      4.  The  dynamical  propertiet. 

1.  The  Sensible  Qualities  of  Medicines. — Colour,  taste,  Kud  odour  hare 
been  used  to  indicate,  in  a  very  general  way,  the  medicinal  properties  of  plants. 
But  to  all  the  general  propositions  which  have  hitherto  been  advanced  conoemiag 
them,  so  many  exceptions  exist,  that  none  possess  much,  if  any,  practical  valoa. 

It  appears  to  me  to  be  a  waste  of  time  and  space  to  dwell  on  this  sulyect;  I  beg,  therelbre, 
to  refer  the  reader,  for  further  information,  to  the  writings  of  Linnieus,'  CuUen,*  and  EUlwaids 
and  Vavassenr.'  In  another  part  of  this  work,  I  shall  have  occasion  to  notice  Mr.  Greeves's 
classiffcation  of  the  articles  of  the  Materia  Medica  according  to  their  sensible  qualities.     In  con- 


*  For  an  accoant  of  the  Mitcham  physic  gardens,  see  Jacob  BelPi  Pharmaetutieal  Jommai,  rol.  X. 

*  See  Sprengd,  Histoire  de  la  Mideeitu,  t.  itt.  p.  321,  Paris,  1815.    Also,  Schroder's  Compltat  Ckpmi- 
tal  Disptiuaionf,  by  Rowland,  Land.  1669. 

'  FkilosopAia  BoUmiea^  p.  283.  ed.  4U.  1787. 

*  A  Treatise  of  the  Materia  Mediea^  vol.  i.  p.  138,  Edinb.  1789. 
»  Manuel  de  MaHirt  Midicale,  Paris,  1831. 
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nccrioD  with  thii  mbject  I  maj  observe  that  eome  interesting  information  on  the  cokMir,  odour, 
and  mste  of  plantf^  is  contained  in  Landgrebe's  work  on  Light' 

2.  The  Natural-Historical  Properties. — Exterwr  ftyrm  and  structure  are 
nude  use  of,  in  natural  history,  to  determine  the  affinities  of  natural  bodies :  hence 
they  are  denominated  natural-histarical properties, 

•.  Minerals. — ^No  oondnsions,  respecting  the  medicinal  properties  of  minerals, 
cm  be  dedneed  from  ciystalline  form  and  structure. 

Iff,  Blake  asserts^  that  the  most  striking  points  of  resemblance  exist  generally  between  iso- 
Borpbous  compounds  in  their  action  on  the  animal  tissues  when  introduced  inio  the  blond.  Be 
this  as  it  maj,  their  action,  when  talun  into  the  atomach^  is  oflen  very  dissimilar.  Thus  the 
triphosphate  of  soda  is  isomorphous  with  the  triarseniate  of  the  same  base ;  but  no  one  will 
pretend  to  assert  that  their  action  in  the  system  is  alike.  Arsenious  acid  is  isomorphous  with 
MKpuoiide  of  antimony ;  yet  their  effects  on  the  system  are  very  dissimilar.  Mr.  Blake  admits 
that  the  aolts  of  lead  and  of  silver  are  exceptions  to  his  statement;  their  action  on  the  pulmo- 
nry  tiasue  being  analogous,  though  they  are  not  isomorphous. 

/I.  Ve^etahies, — It  has  long  been  supposed,  that  those  plants  which  resemble  each 
other  in  their  external  appearances  are  endowed  with  analogous  medicinal  properties. 
Cnealpinns  was,  according  to  Dierbach,'  the  founder  of  this  doctrine ;  though  Be 
Candolle^  regards  Camerarius  as  the  first  who  clearly  announced  it.  Linnaaus^  says, 
"  I^ntae  quae  genere  conveniunt,  etiam  yirtute  conveniunt ;  quae  ordine  naturali 
eontinentur,  etiam  virtute  propius  accedunt ;  qusBque  dasse  naturali  conffruunt,  etiam 
Tiribos  qoodammodo  congruunt.''  >  I  may  also  refer  to  Isenflamm,  Wilcke,  Gmelin, 
Jossiea,  and  Barton,  as  other  supporters  of  this  opinion.  But  the  most  important 
writer  in  &vour  of  it  is  De  Candolle,  who,  in  1804,  published  the  first  edition  of  his 
work  on  this  subject  In  the  year  1831,  we  had  another  interesting  treatise  on 
the  same  subject,  by  JKerbach.  There  are  other  writers,  however,  who  deny 
iltogether  the  possibility  of  judging  of  the  yirtues  of  plants  by  their  exterior 
forms  and  botanical  characters.   Of  these,  it  will  be  sufficient  to  mention  Gleditsch.' 

Vegetable  substances  owe  their  peculiar  qualities  to  the  structure,  and  consequent 
action,  of  the  organs  producing  them  \  and,  therefore,  differences  in  the  structure 
of  an  oi^n  are  attended  with  corresponding  difiierenccs  in  the  qualities  of  its 
products.  It  consequently  follows,  that  the  medicinal  qualities  of  plants  of  the 
nme  natural  order  should  be  similar  or  analogous ;  and  that  they  are  so  to  a  certain 
extent  is  fully  ascertained  by  numerous  facts  :  thus,  if  one  vegetable  species  serve 
18  nutriment  for  either  animal  or  plant^  we  frequently  observe  that  other  species  of 
the  same  genus,  or  even  of  a  different  genus,  but  of  the  same  order,  are  also  adapted 
for  a  like  use ;  while,  on  the  other  hand,  if  any  particular  species  be  injurious, 
neighbooring  species  are  likewise  more  or  less  so.  Experience  has  fully  proved, 
that  in  a  very  large  number  of  instances  there  exists  an  analogy  between  the  exte- 
rior forms  and  the  medicinal  properties  of  plants,  so  that  we  can  sometimes  predict 
the  active  principle  and  mode  of  operation  of  a  vegetable,  merely  by  knowing  to 
what  part  of  a  natural  arrangement  it  belongs.  GraminesBj  Melanthacem,  ConifersRj 
Lalnatae,  Jfa!vace«f  Cruci/erBSj^nd  RanunculaceaCy  are  familiar  illustrations  of  the 
Menracj  of  these  observations. 

There  exist,  however,  many  anomalies  or  exceptions  to  the  statements  now 
made.     These  are  of  two  kinds : — 

l«t.  Plants  of  the  same  natural  order  are  frequently  endowed  with  dissimilar 
medicinal  properties. 

The  mot  and  leaves  of  Daucus  Carota  are  wliolefcorno  nnd  nutritive;  but  the  analogous  parts 
of  CoKiiiiii  mactdalum  are  highly  poieonouH.  Both  of  tlie«>e  plants,  however,  l)etotig  to  the  same 
Mtural  order— UMBELLiPEms.  In  some  case?  we  fiiiJ  plants  even  of  the  same  genus  differing 
considerably  in  their  medicinal  properties ;  as  Cucumis  Mela  and  Cuewnu  Coloryntkia^  of  the  order 
CccrmaiTACES.     If  we  are  to  believe  the  staieinenis  of  creditable  writers,  even  Graxihkje, 

'  Vt^r  dn$  Liektf  Marburg,  1834.  *  Edinburgh  Med.  and  Surg.  Joum.  for  July,  1S41. 

'  Mkamdlumf  Ubtr  die  Arzntikrdfte  des  Pfianzen^  vtrgUichtn  tnit  ikrer  Struetur  und  ihren  ehemi*ch«n 
Btiimmdtkfil^n,  Lemgn,  lft31 . 

*  Euai  $ur  let  Proftri^tis  MidieaUs  des  Plantes,  p.  4,  2ile  ed.  Paris,  1816. 

*  Op.  supru  tit.  p.  378. 

'  Dt  il€tJkod9  Botamiciif  di$bio  etfallaci  virtutum  inplantis  indict.    Ed.  2nda,  Liptim,  1742. 
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5.  Urinaiy  diaeiiaM. 

6.  Liver  complaints. 

7.  In  the  convalescence  from  fever,  and  other  acute  maladies. 

1.  PuLMONART  COMPLAINTS. — These  maladies  are  benefited  by  remoral  from 
a  colder  to  a  warmer  climate.  Equability,  purity,  aud  calmness  of  the  atmosphere 
ar«i>  other  desirable  qualities  in  a  climate  for  pulmonary  invalids.  The  nature  of 
the  malady  and  constitution  of  the  patient,  however^  render  all  dimatea  poaaeaed 
of  these  qualities  not  equally  suited  for  every  case. 

a.  FJMsis, — '<  For  such  consumptive  patients/'  observes  Sir  James  GUok,  ^'is 
are  likely  to  derive  benefit  from  climate,  I  consider  that  of  Madeira  altogether  the 
best.  Tenenffe  and  the  Azores  approach  most  nearly  in  the  character  of  their 
climate  to  Madeira."  Of  the  climates  of  the  South  of  France  and  Italy  the  same 
experienced  writer  says,  when  "  there  exists  much  sensibility  to  harsh  and  keen 
winds,  and  more  especially,  if  immediate  vicinity  to  the  sea  coast  is  known  to  die- 
agree,  R<mu  or  Pisa  is  the  best  situation  for  a  winter  residence.  When,  on  the 
contrary,  the  patient  labours  under  a  languid  feeble  circulation,  with  a  relaaced  habit 
and  a  disposition  to  congestion  or  to  hemorrhage  rather  than  to  infiammation-^and 
more  especially,  when  the  sea  air  is  known  by  experience  to  agree — Nice  deaervaa 
the  preference."  Late  experience  has  shown,  that  HhnipdUer^  MarseiBe$f  and 
other  places  in  the  south-east  of  France,  once  celebrated  as  affording  a  good  winter 
climate  for  consumptive  patients,  are  decidedly  improper  for  phthisical  invalida.  Of 
English  climates,  those  of  Ufiderdiff,  Torquay ^  and  Hasiinys,  are  best  adapted  ftr 
this  disease.  Torquay  and  Penzance  disagree  with  persons  of  a  relaxed  haUL 
Cli/fony  during  the  spring  months,  often  agrees  well. 

fi.  Chronic  Bronchitis. — In  relaxed  constitutions,  witlf  copious  expectoratien,  the 
climates  of  Underdiff,  Cli/ton^  Brighton,  and  Nice,  are  tnose  which  agree  beat 
But,  on  the  other  hand,  for  dry,  bronchial,  and  tracheal  irritation,  Torquay,  Madeira, 
Home,  and  Pisa,  are  to  be  preferred. 

2.  Dyspepsia  and  Hypochondriasis. — In  selecting  a  climate  for  theae  com- 
plaints, we  must  attend  to  the  character  of  the  malady  and  the  constitution  of  the 
invalid.  Thus,  in  the  atonic  dyspepsia  of  relaxed  and  sluggish  individnala,  with 
copious  secretions,  we  select  a  dry  and  bracing  climate ',  and  in  auoh  BrightoH, 
Clifton,  Nice,  or  Naples,  would  probably  prove  beneficial.  But  when  the  dyapepoa 
assumes  an  inflammatory  form,  with  dry  tongue  and  a  febrile  condition  of  ayatem, 
the  soft  and  humid  climates  are  to  be  preferred ;  such  as  Torquay,  Pav,  Rome,  and 
Pisa. 

3.  CuRONiG  Bheumatism. — In  this  malady,  mild  climates  generally  have  been 
found  beneficial.  According  to  Sir  James  Clark's  experience,  Rome  and  Nkt  are 
the  best  climates  on  the  continent.  In  relaxed  and  cachectic  individuals,  the  latter 
place  is  to  be  preferred. 

4.  Scrofula. — In  this  malady  the  West  Indies  proves  highly  serviceable.  Niee 
and  Rome,  on  the  continent,  have  appeared  to  be  favourable.  In  this  country  Clifion 
is  perhaps  the  climate  best  adapted  for  scrofula. 

5.  Urinary  Diseases. — Warm  climates  relieve  most  affections  of  the  urinair 
organs,  especially  calculous  complaints,  diabetes,  and  vesical  irritation.  The  benefit 
probably  arises  from  the  excitement  of  the  skin  and  the  abundant  cutaneous  aecre- 
tion,  and  is  to  be  explained  on  the  principle  of  antagonism  already  alluded  to  (see 
p.  74).     In  the  West  Indijes  calculous  compldnts  are  very  rare. 

6.  Liver  Complaints. — Various  hepatic  derangements  are  induced  by  a  resi- 
dence in  tropical  climates  (see  p.  75) ;  and  in  such  cases  benefit  is  obtained  by  a 
return  to  the  more  temperate  climates  of  Europe. 

7.  In  the  Convalescence  after  fevers  and  inflammatory  diseases,  change  of  cli- 
mate is  often  found  highly  beneficial. 
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PART  IV -MECHANICAL  AND  SURGICAL 

REMEDIES. 

Tlie  oonrideration  of  these  anbjeots  does  BOt  fall  within  the  province  of  this 
work. 


PART  V.-PHARMACOLOGICAL  REMEDIES. 

{Medicines;  Medicamina ;  *dpfiaxa,) 

Pharxacx>looical  Remedies  or  Medicines  are  substances,  not  essentially 
alimentary,  used  in  the  treatment  of  diseases^  and  which,  when  applied  to  the  body, 
alter  or  modify  its  vital  actions. 

AuxsBTi  are  vital  stiraoli  (see  p.  71,  footnote),  which  vivify,  and  can  themselves  be  vivified; 
■Dee  thtfj  are  auiinilaied  to  our  organs,  and  become  integrant  parts  of  the  living  body. 

hnmia  are  ditttnguished  fh>m  medicines  principally  in  the  degree  of  their  effecu,  and  the 
«■  to  which  they  are  applied ;  for  the  roost  powerful  poisoiu  become,  when  administered 
nnder  proper  regulations,  very  valuable  medioinea. 

Phabmaooloot  (jpiharmacolofficL,  from  fapfiaxw,  a  medicine;  and  xoyoi^  a  du- 
emnt),  or  Materia  Medioa,  is  that  branch  of  Acology  (see  p.  65)  devoted  to 
the  eonuderation  of  medicines.    It  is  subdivided  into  three  aepartments : — 

1.  Pharmacognosy. 

3.  Pharmacy. 

3.  Pharmacodynamics. 

L  Phabmaooonost  (^phannacognosiay  from  ^dp/uutov,  a  medicine ;  and 
yiyvMnut  /  know)  is  that  department  of  Pharmacology  which  treats  of  the  origin, 
properties,  varieties,  quality,  and  purity  of  unprepared  medicines  or  simples  (medi- 
atmaUa  cruda).  In  other  words,  it  treats  of  all  that  relates  to  the  commerce  of 
drags. 

Thii  department  of  pharmacology  is  also  called  by  various  other  names ;  aa  pkyihgrapkical 
midUa  (phy&iographische  Arzneimittcllehre'),/7AanfUMogra/iAy'  (pharmacographia,  from 
and }f^^, i uri/f),  pharmacomathy^  (pharmacomatbie,  from  ^AffAmttn  and  fAiim^Iteek  or 
ty  ^armaceviical  mtrchandue  knowledge  (pharmaceutiscbe  Waareukunde^),  and  the  history 
efmmple  druge  (histoire  des  drogues  simples'). 

8.  Pharmacy  (jpharmada^  from  top/uaxoy,  a  medicine)  is  that  department  of  Phar- 
iiMologj  which  treats  of  the  collection,  preparation,  preservation,  and  dispensation 
of  medicines  {medicamenta  prcrparata  et  amxjyosita). 

This  department  of  pharmacology  is  sometimes  called  chemical  materia  medica  (chemische 
Arzneimiitellehre*},  pharmoMtechny  (pharmacotechnie^,  pharmaceutical  chemittry  (pliarmaoo- 
cbflBii),  and  jiAarvrMKOfiomta.* 

Tlie  collection  of  unprepared  medicines  or  simples  involves  their  selection,  emen- 
fatioD  or  preliminary  preparation,  and  desiccation.  Simples  are  either /t/re^r^Tt  or 
indigenauM.  The  former  are  imported  by  the  merchant,  and  sold  on  his  behalf,  by 
ike  drug-broker,  to  the  wholesale  druggist. 

Indigenous  vegetable  substances  are  usually  collected  by  the  simpler  (pt^otofio^^) 

'  Miff,  S9$Um  der  Materia  Mtdica^  ler  Band.  S.  3,  L^ipzifc,  180^. 

*  A.  A.  Da  Silveira  Pinto,  Pkarmaeographia  do  Codigo  Pkarmaceutico  LusitanOj  Coimbra,  ItfSS. 

*  Coltaraaa,  TraiU  Slimtmtmire  d«  Pharmacoloffiij  Paris,  1635. 

*  Govbel  aad  Kunze,  PharmaetMtiaehe  Waarenkunde,  Einmach,  1837—89. 
>  Qoibonrt,  HUtoif  Aktiti*  dt»  Drogmts  Simples^  3mc  hd.  Paiia,  189S. 

*  Plaff,  op.  eit.  "*  Cottereaa,  op,  eit. 

'  A.  A.  I>a  Silveira  Pinto,  Codigo  Pkarmaeevtieo  LusitanOf  oa  Tratado  dt  Pkarmaeonomia,  Coimbra, 
KB. 

'  For  a  notice  of  the  ancient  rhizotomist,  see  the  Historical  TabUj  art.  Greek  Medicine. 
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ciDes  on  dead  animal  tissues,  and  drawn  inferences  therefrom  as  to  the  operation  on 
the  living  organism.  This  mode  of  proceeding  was  adopted  by  Dr.  Adair  Cnnr- 
ford.'  But  it  is  admissible  only  for  those  remedies  whose  action  is  either  phjaoal 
or  chemical. 

The  examination  of  the  effects  of  medicines  on  living  animals  is  a  mnch  moTB 
valuable  and  important  mode  of  investigation ;  for  it  may  be  asserted,  as  a  general 
rule,  that  a  substance  which  is  poisonous  to  one  species  b  more  or  less  so  to  all 
classes  of  animals;  and,  in  a  considerable  number  of  instances,  its  action  is  of  the 
same  nature  or  quality,  though  usually  very  different  in  degree,  and  modified  by  the 
variations  in  the  development  of  the  several  organs  and  functions.  It  has  indeed 
been  stated  that  many  substances  which  are  poisonous  to  man  are  innoonom  to 
animals,  and  vice  verxd.  That  this  statement  is  wholly  untrue,  I  will  not  ventnre 
to  affirm,  but  I  think  that  it  is  an  exaggerated  one ;  and  I  believe,  with  Dr.  Chris- 
tison,^  that,  "  if  the  subject  be  studied  more  deeply,  the  greater  number  of  the 
alleged  diversities  will  prove  rather  apparent  than  real." 

The  principal  ditTerences  observed  in  the  operation  of  medicines  on  our  domestic  aninialia 
and  which  depend  on  peculiarities  of  organization  and  modes  of  sensibility,  may  be  ooDvenienllj 
arranged  under  three  heads,  as  follows  : — 

«.  Those  relating  to  the  nervous  system. 

6.  Those  connected  with  the  structure  of  the  digestive  organs. 

y.  Those  relating  to  the  skin. 

a.  To  peculiarities  in  the  organization  of  the  ntrvou$  tyttem  of  different  animals  is  to  be  refei^ 
red  the  diversities  observed  in  the  operation  of  certain  medicines  on  different  animals.  Thus 
opium,  which  in  man  usually  pnxluces  sleep,  sopor, or  coma,  generally  produces  convulsioas  in 
other  animals,  and,  according  to  Charvet,'  **  never  coma,  loss  of  consciousness,  iter  profound 
sleep.*'  I  have  observed  that  the  root  of  monkshood  docs  not  act  precisely  alike  on  mbbits  and 
dogs.  In  the  latter,  oneof  the  most  remarkable  symptoms  of  its  operation  is  dimination  of  feel- 
ing; in  the  former,  the  function  of  feeling  is  much  less  obviously  alfected,  but  we  observe  mom 
evident  ]>aralysis  of  the  hind  extremities  and  muscular  weakness. 

B.  From  ditferenoes  in  the  structure  of  the  digatice  organs  arise  some  peculiarities  in  die 
operation  of  medicines.  In  carnivorous  animals,  vomiiini;  can  be  reailily  excited;  whereas  in 
herbivorous  ones,  as  the  horse  and  the  rabbit  it  is  either  not  affected  at  all,  or  only  with  extreme 
difficulty.  The  rumen  or  paunch  of  ruminants  possesses  but  little  sensibility  and  few  bloodves- 
sels, and  is  very  slightly  affected  by  medicinal  agents.  Hence,  in  the  administration  of  medi* 
cines  to  these  animals,  it  is  necessary  to  let  ihem  trickle  slowly  down  so  that  they  may  flow 
along  the  a;sophagean  canal,  and  through  the  manyplies  or  third  stomach,  into  the  aboinasum, 
or  fourth  or  true  stomach ;  and  the  late  Mr.  Youuti^  ascribed  the  occasional  inertness  of  ergot  of 
rye  on  the  ruminant  to  its  being  hastily  poured  from  a  large  vessel,  by  which  it  falls  into  the 
paunch,  and  there  remains  inert.  Lastly,  it  is  remarkable  that  colocynth,  jalap,  gamboge,  and 
bryony,  which  operate  as  violent  purgatives  on  man  and  carnivorous  animals,  have  oompan- 
tively  little  effect  on  the  horse  and  other  herbivorous  animals.^ 

y.  The  tkin  al.'o  presents  some  peculiarities  in  the  operation  of  medicines.  Thus  dogs  are 
but  little  under  the  influence  of  sudorifics;  while  the  skin  of  horses  is  exceedingly  susceptible  of 
the  action  of  oil  of  turpentine. 

In  ascertaining  the  action  of  remedial  agents  on  the  human  body,  it  is  necessary 
that  wc  should  examine  their  influence  both  in  healthy  and  diseased  conditions. 
For,  by  the  first  we  learn  the  positive  or  actual  power;  while  by  the  second,  we  see 
how  that  power  is  nifxlified  by  the  presence  of  disease.  Moreover,  in  the  latter  con- 
dition we  sometimes  discover  remedial  influences  which  our  knowledge  of  the  effects 
of  medicines  on  the  healthy  body  could  not  have  led  us  to  anticipate.  The  bene- 
ficial operation  of  arsenious  acid  in  agues,  or  in  lepra,  could  never  have  been  infer- 
red from  any  experiments  made  with  this  substance  in  health  merely ;  nor  could 
wc  have  formed  a  correct  estimate  of  the  effects  and  proper  dose  of  opium  by 
employing  it  in  tetanus,  nor  by  using  mercurials  in  fuver.  The  homccopathists 
assert,  and  with  truth,  that  the  study  of  the  effiE^cts  of  medicines  in  the  healthy 

*  An  Erperimfntal  Imqyirg  into  the  Effttt*  of  Tonits  and  other  Medicinal  SubstanctSf  Load.  1816. 
3  Treatise  on  Poixons,  4tli  fd.  p.  73. 

■  Dr.  ('Action  rompnrif  «/♦  VOpium^  p.  1&1,  Paris,  1*J6. 
«  See  the  article  "  Ersot  of  Rf/fV 

•  .Mniraud,  Pharmacolofiie  VCterinairf^  pp.  31,  269,  niid274. 
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itete  IB  the  only  way  of  ascertaining  the  pure  or  pathogenetic  effects  of  medicines — 
BDoe  when  we  administer  onr  remedies  to  invalids  ''  the  symptoms  of  the  natural 
disease,  then  existing,  mingling  with  those  which  the  medicinal  agents  are  capable 
of  prodocingi  the  latter  can  rarely  be  distinguished  with  any  clearness  or  preoi- 


"1 

2.  Active  Forces  of  Medicines. 

The  production  of  effects,  by  the  application  of  medicines  to  the  living  body, 
depends  on  the  existence  of  two  classes  of  powers  or  forces :  the  one  residing  in  the 
aedicinei  and  called  the  active  forces  of  medicines ;  the  other  in  the  organism. 

Bodies  act  on  each  other  in  one  or  more  of  three  ways :  viz.  phj/sicalfy,  by  their 
weighty  cohesion,  external  form,  motion,  &c.;  chemicaUtf,  by  their  mutual  affinities; 
uid  djfnamicaUyy  by  agencies  which  are  neither  physical  nor  chemical  merely. 
Hence  we  may  examine  the  agencies  of  medicines  under  the  three  heads  of  physical, 
diemical,  and  dynamical. 

1.  Phtbical  Forces. — Alterations  of  cohesion,  form,  relative  position,  &c.  are 
produoed  by  phyucal  forces.  They  are  attended  or  followed  by  organic  changes ; 
tod,  therefore,  a  medicine  whose  action  is  simply  physical  produces  two  classes  of 
effects — the  one  physical,  the  other  vital ;  and  the  whole  of  its  operation  may  be 
denominated  phjfsico-vital. 

The  iatromeehanical  or  iatromiUhematical  physicians  explained  the  functions  of  tlie  bodj,  Uie 
pndiictjon  of  diseases,  and  the  operation  of  medicines,  on  inochanical  principles.  Thus  stimu- 
luu  were  suppowd  to  act  by  their  pointed  and  needle-8ha|>ed  particles. and  emollients  by  their 
f'obular  particles.'  L/icke'  believed  that  the  mechanical  adections  of  medicines  would  explain 
Aie  opentioo  of  those  agents. 

Several  of  the  processes  to  which  medicines  arc  subjected  before  they  are  admin- 
istered, have  for  their  principal  object  the  prevention  or  diminution  of  the  me- 
ebanical  influence  of  these  agents.  The  hairs  of  the  pods  of  Mavuna  pntricns,  quick-* 
lilver,  and  the  agents  termed  demulcents,  act  by  their  mechanical  properties.  Many 
nbstanoes  act  endosmotically  (see  p.  141). 

2.  Chemical  Forces. — If  substances,  having  powerful  affinities  for  organic 
matter,  be  applied  to  the  living  tissues,  they  combine  with  the  organic  constituents, 
isd  act  as  caustics  or  escharotics.  By  the  destruction  of  life  in  one  part,  alterations 
of  vital  actions  in  neighbouring  parts  ensue ;  so  that  the  action  of  caustics  is  attended 
bj  both  chemical  and  vital  effects ;  and  the  whole  operation  may  be  denominated 
a  cbemioo-vital  process. 

By  dilution,  the  energy  of  the  affinity  of  caustics  for  organic  matter  may  be  so 
diminished,  that  they  are  incapable  of  destroying  the  life  of  the  part,  but  merely 
disturb  and  alter  the  organic  activity.  This  effect  is  termed  irritatioiiy  and  the  agent 
inducing  it  ia  called  an  irritant.  In  this  case  the  active  force  is  still  supposed  to  be 
affinity ;  that  is,  the  particles  of  the  caustic  are  presumed  to  have  a  tendency  to 
unite  with  those  of  the  organized  tissues ;  but  the  union  being  resisted  by  the  vital 
powers,  a  new  action  is  set  up,  which  constitutes  the  changes  or  effects  before  re- 
ferred to.  The  long-continued  application,  however,  of  weak  chemical  agents  will 
gradually  effect  slight  changes  in  the  composition  of  the  tissues  without  producing 
the  death  of  the  altered  parts ;  and  these  organic  alterations  are  attended  by  the 
production  of  morbid  actions. 

Chemical  changes  are  sometimes  produced  in  the  secretions  of  distant  parts  by  the 
internal  use  of  certain  agents.  Thus  the  qualities  of  the  urine  are  modified  by  the 
administration  of  acids  or  alkalis ;  and  as  the  modifications  produced  are  precisely 
those  which  we  might  expect  from  the  known  chemical  proper  tics  of  these  bodies,  it 
is  rational  to  infer  that  they  are  effected  by  chemical  affinity. 

*  Hahnemann's  Oncanon.  translated  by  C.  If.  D^vrirnt.  p.  100. 

*  Sprrngel,  Hist,  dt  Mfdte.  by  Jourden,  t.  v.  p.  131.  et  wq. 

'  E*iay  concerning  Human  Undirstanding^  book  iv.  cliup.  iii. 
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Are  the  oonatitational  effects  of  acids,  alkalis,  metallio  salts,  fto.,  referable  to  chemi- 
cal influences  ?  We  cannot  deny  the  chemical  power  of  these  agents ;  bat  we  an 
hardly  aathoriaed  to  ascribe  the  whole  of  their  effects  to  it  The  tnxth  is,  that  the 
facts  on  which  we  are  required  to  form  our  opinion  are  too  few  to  enable  ns  to  draw 
any  accurate  or  precise  conclusions.  We  know  that,  by  the  internal  use  of  maddtfi 
the  bones  and  some  other  parts  become  coloured ;  and  that  the  long-continued  em- 
ployment of  the  nitrate  of  silver  occasionally  gives  rise  to  a  deposite  of  silver  under 
the  skin ;  but  with  two  or  three  exceptions  of  this  kind,  no  chemical  changes  in  the 
living  tissues  have  been  demonstrated. 

MAIIer'  ascribes  the  operation  of  most  external  agents  to  their  chemical  influence.  "  A  giffftt 
number  of  substances  are  important  as  medicaments,  from  producing  a  chemical  change  in  tht 
organic  matter,  of  which  the  result  is,  not  an  immediate  renovation  of  material  increaw  or  vtai 
force,  but  the  removal  of  that  state  of  combination  of  the  elements  which  preveniad  hcallkf 
action,  or  excited  diseased  action ;  or  the  chemical  change  produced  is  sueh  as  to  rendar  tlM 
organ  no  longer  sensible  to  a  morbid  stimulus ;  or  it  is  such  that  certain  apprehended  daairno* 
tive  changes  in  its  composition  are  no  lunger  possible,  as  in  the  antiphlogistic  plan  of  traatment; 
or,  lastly,  these  substances  produce  a  change  in  the  nutritive  fluids.  Such  substances  are  alBv^ 
ativet.  By  these  remedies,  an  organ  morbidly  changed  in  composition  cannot  be  randeied 
sound  by,  as  it  were,  a  chemical  process,  but  such  a  slight  chemical  change  can  be  prodneed  ai 
shall  render  it  possible  for  nature  to  restore  the  healthy  constitution  of  the  part  bf  the  pioflHi 
of  nutrition." 

The  attempted  explanation  of  the  effects  of  medicine  on  chemical  principles  does  noC  gift 
a  satisfactory  explanation  of  the  phenomena.  How  is  it  that  the  same  remedy  acii  so 
unequally  on  different  animals,  on  diflerent  individuals  of  the  same  species,  and  on  the  laina 
individual  at  different  pcrio<Is?  Why  is  the  effect  of  opium  greater  on  the  child  than  on  tha 
adult  1  Are  we  to  assume  that  the  constituents  of  the  brain  of  the  young  animal  have  moN 
affinity  for  morphia  than  those  of  the  brain  of  old  animals? 

The  action  of  a  medicine  on  one  organ  rather  than  on  another  is  acooonted  for  on  the  dieeii* 
cal  hypothesis,  by  assuming  the  existence  of  unequal  affinities  of  the  medicinal  agent  for  diffB^ 
ent  tissues.  Thus  the  action  of  alcohol  on  the  brain  is  ascribed  to  the  affinity  of  tbia  liquid 
for  the  cerebral  substance.' 

8.  Dynamical  Forces. — Some  substances  exercise  a  most  potent  influence  over 
the  organism,  without  producing  any  obviously  physical  or  chemical  changes  in  the 
organic  tissues.     Such  substances  are  said  to  act  dj^tuimicaUj^, 

In  the  inorganic  kingdom  we  have  evidence  of  an  influence  which  cannot  be  denominated 
either  mechanical  or  chemical.  The  communication  of  magnetical  and  electrical  properties  to 
iron  by  mere  contact  with  another  borly,  without  the  production  of  any  change  of  form  or  of 
composition  either  of  the  iron  itself  or  of  the  imparting  body,  is  an  example  of  this.  Now, 
to  influences  of  this  kind  the  term  dynamical  has  been  applied ;  and  several  pharmocologisti' 
have  employed  it  to  indicate  those  influences  of  medicines  over  the  organism  which  era 
ascribable  to  neither  mechanical  nor  chemical  causes.  As  the  term  is  a  convenient  <»e,  1  have 
adopted  it. 

Bischoff^  regards  the  action  of  medicines  on  the  organism  as  electrical,  or,  in  some  cases  (as 
that  of  caustics),  as  eleetro<chemical. 

In  some  few  instances  the  effects  of  medicines  are  analogous  to  those  of  electricity.  Thus 
the  instantaneous  death  caused  by  hydrocyanic  acid  is  somewhat  like  the  effect  of  a  stroke  of 
liphtning ;  and  the  convulsive  paroxysm  induced  by  touching  an  animal  under  the  influence  of 
strychnia  or  nux  vomica  is  analogous  to  the  effect  of  an  electric  shock. 

3.   CUANGES  EFFECTED  IN  MEDICINES  BT  THE  ACTION  OF  THE  ObOANISM. 

The  changes  which  medicines  suffer  by  the  action  of  the  organism  are  either 
physical  or  chemical,  or  both.  They  are  effected  by  the  mutual  affinities  which 
exist  between  the  medicines  or  their  parts  and  substances  with  which  they  am 
brought  in  contact ;  and  are  modified  by  the  temperature  of  the  bodyj  and  by  the 

relative  proportions  of  the  reacting  bodies. 

■      — -~—  —  - 

•  EUmfntn  of  Pkyniology,  by  Biily,  vol.  i.  p.  58,  et  acq. 

>  See  Dr.  Percy's  Exptrimental  Inquiry  fonctmimg  tlu  Pmimms  «/  AUok^^  i»  lA«  fntirMt  ^f  tka 
Brnin  a/ur  Poisoning  with  that  Liquid^  liOnd.  1830. 

>  Biinlach,  System  tier  Arzn^ymituUf.hre,  Leipzig,  1807;  C.  H.  E.  BIsehoff,  Dia  Ltkn  Vtndm 
ehfn  Ihilmitteln.  Bonn.  1K»:  V.Hfi,  Lfkrhuch  der  PAarmoftoilfiiamilr, Std  AaS.  Oir *"" 

«  Op.  supra  cit.  UU.  i.  pp.  L5d,  idd,  and  103. 
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The  mpidity  with  which  volatile  substances  pervade  the  system  and  reappear  in  distant 
Gipns.  must  be  greatly  aiiled  by  the  heat  of  the  animal  bo<!y.  Sulphuric  etlier,  for  example, 
boils  at  98^  P.;  that  is,  at  the  temperature  of  the  blood;  and  the  rapidity  of  its  action  is  un- 
doubtedly in  part  owini;  to  its  great  vokitiiity.  Hydrocyanic  acid,  anoilier  swiAty-acting  sub* 
itoace,  boils  at  about  80°  F. 

Tl«e  influence  of  quantity  is  illustrated  in  the  case  of  alcohol.  The  non-con^nlntion  of  thn 
blood  by  the  absorption  of  rectified  spirit  from  the  stomach  is  to  bo  ascril)ed  to  the  influence  of 
the  mass  of  the  blood ;  for  a  minute  quantity  of  alcoliol  may  be  mixed  with  a  large  quantity  of 
albumen  without  causing  the  coagulation  of  the  latter. 

Tlie  chemical  changes  which  a  medicine  suffers  in  the  part  of  the  hody  with 
which  it  first  comes  in  contact,  are  produced  hy  the  secretions  of  the  part;  or  by 
the  constituents  of  the  living  tissues ;  or,  when  it  is  injected  into  the  bloodvessels, 
hj  the  blood  itself ;  or,  when  it  is  introduced  into  the  alimentary  canal,  by  the 
nhatuices  contained  within  this  tube. 

The  secretions  protect,  to  a  certain  extent,  the  living  surface  from  the  action  of  the  medicinal 
ifenL  The  protection  is  complete  when  the  quantity  of  the  medicine  id  small ;  it  is  incomplete 
when  the  quantity  is  large,  and  the  energy  of  the  alFmities  intense. 

The  action  of  the  juices  of  the  alimentary  canal  frequently  enables  substances  which  are 
iBBOIable  in  water  to  dissolve^ and  thereby  to  acquire  medicinal  activity;  as  calomeli  carbonate 
of  lead,  sulphate  and  sulphite  of  lead,  &c. 

The  predae  nature  of  the  changes  which  medicines  undergo  when  they  first  come 
iato  contact  with  the  hody  have  been  carefully  investigated  in  a  very  few  instances 
only.  For  the  greater  number  of  medicines,  accurate  observations  are  entirely 
vanting ;  and  we  form  our  opinion  of  the  nature  of  the  changes  principally  by 
analogy,  aided,  in  particular  cases,  by  some  isolated  fact.  Those  which  arc  best 
known  are  as  follows : — 

o.  Some  substances  remain  unchangcdi  and,  being  insoluble,  are  inert,  or  act 
mechanically ;  as  ivoodj/  Jihre,  which  forms  a  leading  constituent  of  all 
medicinal  roots,  barks,  woods,  fruits,  and  seeds.  When  these  substances 
are  swallowed,  the  woody  fibre  is  evacuated  with  the  faeces. 
3.  Some  substances  undergo  no  obvious  chemical  change,  but,  beins  liquid  or 
soluble,  mechanically  mix  with  the  fluids  of  the  part  to  which  tlicy  are  ap- 
plied, and  become  absorbed  :  as  various  aqueous  h'qni<h,  holding  in  solu- 
tion colouring,  odotrjus,  and  other  matters ;  ollj  alcohol,  efher,  &c. 
y.  Some  substances  undergo  more  or  less  chemical  change  by  the  action  of 
acids,  bases,  salts,  albumen,  casein,  ptyalin,  pepsin,  or  other  substances 
with  which  they  come  in  contact ;  and  the  newly-formed  body  is,  if  solu- 
ble, absorbed,  but  not  otherwise.^ 

The  alkaline  and  carthi/  rarlKfiiates  are  decomposed  by  the  acids  of  the 
alimentary  canal,  with  the  evolution  of  carbonic  acid. 

Most  of  the  metallic  oxuh»,  and  the  mrtalh'r,  alkaline,  and  earthy  salts, 
form  new  compounds  with  albumen,  casein,  &c. 

Chalybeate  preparations,  when  swallowed,  are  partly  converted  into 
sulphurot  of  iron,  which  darkens  the  fasces. 

The  arids,  both  inorganic  and  organic,  combine  with  bases ;  and  the 
salts  which  are  thereby  formed  unite  with  organic  matters. 
(kilijmel  yields  a  soluble  mercurial  compound. 

The  medicinal  activity  of  a  substance  is  sometimes  greatly  modified  by  the  chemi- 
cal changes  thus  effected  in  it. 

Chemical  antidotes  are  effective  by  rendering  poisons  insoluble. 

Insololile  sub»tancess  by  becoming  enlublp,  acquirij  medicinal  activity,  as  m  the  case  of 
calomel.. 

liMoluble  compounds  formed  in  the  bloofi  by  the  action  of  medicinal  agents  injected  into  tlio 
bloodvessels,  accumulate  in  the  capillaries,  and  act  there  as  mechanical  irritants.  Newly- 
ibnned  soluble  compounds,  however,  circulate  with  the  blood. 


*  fliaee  tte  above  was  in  type,  wnmn  expcrimentH,  m:idr  by  Oeaterlen,  have  been  piihliRhed,  whic?i 
aManstly  pmve  the  possibility  of  the  absorption  of  inanlable  subKlnnccs  {Monthly  Jovmal  of  Medical 

3tWU€9  wDV  HaTa  1M7|. 


140  PHARMACOLOGICAL  BEMEDIES.— MEDicim. 


Subsequent  to  their  absorption,  and  while  still  within  the  system,  medicines  some- 
times undergo  yarious  chemical  changes.  The  reduction  of  the  preparations  of  mei^ 
curj  and  silver,  and  the  deposition  of  these  metals  in  the  living  tissoes,  are  iilmtei^ 
tiye  proofs. 

Medicinal  agents  are  ultimately  expelled  from  the  system  by  the  ezoreting  oi^ 
gans ;  and  we  can  frequently  detect  them  in  the  excretions;  someUmes  nnchaDged; 
at  other  times,  more  or  less  altered,  or  in  combination  with  some  other  subatanoe. 

a.  Many  saUSf  as  iodide  of  potassium,  chlorate  and  nitrate  of  potash,  &a ;  a^ 
louring  matters,  as  that  of  rhubarb;  and  yarious  other  snbstanoeSy  axe fimnd 
in  the  urine  unchanged,  or  nearly  so. 

j3.  Some  odorous  substances  are  found  in  a  somewhat  altered  state :  thiu  oil  of 
turpentine  is  found  to  haye  acquired  a  yiolet  odour. 

y.  Many  substances  are  discharged  from  the  system  in  combination  with  aone 
other  body :  thus  the  vegetable  acids  are  found  in  the  urine  in  oomfainatioii 
with  bases. 

5.  Many  substances,  in  their  passage  through  the  system,  suffer  changes  sinur 
lar  to  those  which  chemists  can  effect  in  them  by  the  action  of  oudinBg 
agents.  Thus  benzoic  acid,  cinnamic  acid,  and  benzoic  ether  are  oonverted 
into  hippuric  acid ;  salicine  into  hydruret  of  salicyle;  and  tannic  acid  into 
gallic  and  pyrogallic  acids.  The  alkaline  salts  which  contain  a  vegelOf 
ble  acid  (as  citric  or  tartaric  acid)  are  converted  into  alkaline  carbonatei 
which  are  found  in  the  urine. 

c.  A  few  substances  lose  oxygen  in  the  system  :  thus,  after  the  lon^«ontiniied 
use  of  nitrcLte  of  silver,  metallic  silver  has  been  found  in  the  brain. 

4.  Physiological  Effects  of  Medicines. 

The  effects  which  medicines  are  capable  of  producing  in  healthy  individnals  an 
denominated  j9ri7iia7^,  immediate,  or  physiological. 

Foimerly  no  distinction  was  made  tietwecn  the  eflfects  which  medicines  prodooe  in  hettlth, 
and  those  which  they  give  rise  to  in  disease;  and  the  terms  trirtues^ properties, faettilieSf  and  pow* 
erf,  were  applied  to  both  classes  of  effects.  But  fiichat,  and  subsequently  Barbier  and  Schwil- 
gue,  pointed  out  the  propriety  of  considering  them  separately. 

By  the  term  effects  are  meant  the  symptoms  or  perceptible  alterations  produced 
by  medicines  in  the  aspect  or  functions  of  organs.  They  are  of  two  kinds :  those 
which  arise  from  the  direct  action  of  medicines,  and  those  which  result  from  the 
reaction  of  the  organism. 

Thus  the  concentrated  mineral  acids  and  alkalies  decompose  the  tissues  of  both 
living  and  dead  bodies  by  uniting  with  some  of  their  constituents,  and  thereby  pro- 
duce certain  chemical  alterations  which  we  denominate  the  effects  of  the  action  of 
these  agents.  In  the  living  body,  inflammation  is  set  up  in  the  tissue  surrounding 
the  cauterized  part ;  and  the  vital  alterations  which  are  in  consequence  induced  are 
called  the  effects  of  the  reaction  of  the  organism. 

The  action  of  medicines  depends  on  their  active  forces  already  noticed :  the  reac- 
tion of  the  organism  on  the  vital  force. 

In  many  instances,  the  nature  of  the  action  of  medicines  is  unknown,  as  in  the 
case  of  aconitina,  str}Thnia,  and  the  acrid  volatile  oils  and  resins.  For  these  agents 
are  without  any  obvious  iDfluonec  on  the  dead  Ix^dy ;  and  the  effects  which  they 
give  rise  to  when  thoy  are  applied  to  the  living  body  are  referable  to  the  reaction  of 
the  organism. 

1.  Mature  or  Quality  of  the  PhysiiHogical  Effects. 
The  phy.«»iological  effects  of  medicines  may  be — 

1.  Pliy:»icoviml, 

2.  Clicinico- vital,  or 

3.  Purely  vital. 
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A  medicine  whose  action  is  either  phyncal  or  chemical,  gives  rise  to  vital  changes 
Ij  exciting  the  reaction  of  the  organism,  and  thus  its  total  effects  are  neither  pure- 
ly phjrsical  nor  purely  chemical,  hut  physico-vital  or  chemico- vital.  The  effects  of 
some  medicines  are  purely  vital :  at  least,  neither  physical  nor  chemical  changes 
are  perceptible. 

It  nill  be  convenient  to  consider  separately  the  physical,  chemical,  and  vital 


1.  Phtbical  Effeotb. — The  physical  influences  of  medicines  deserve  to  be  more 
caiefnlly  investigated  than  they  have  hitherto  been,  as  they  are  probably  much 
more  important  Uian  is  usually  supposed. 

a.  SiMB  medicines  ad  by  their  external  form  and  weight. — Thus  quicksilver, 
vhen  swallowed  to  the  extent  of  several  ounces,  operates  by  its  weight  on  the 
bowels ;  and  woody  fibre,  the  hairs  of  Mucuna  pmriens,  silica,  glass,  and  other 
rabfltanoes  which  undergo  little  or  no  change  in  the  alimentary  canal,  act  as  foreign 
bodies  by  their  external  form  and  weight 

fi.  many  medicines  produce  physical  effects  an  the  body  by  their  influence  over  the 
fkenomma  of  endosmose  and  exosmose. 

When  the  serum  of  the  blood  is  separated  from  another  liquid  by  an  organic 
Bembmne,  two  currents  are  in  general  established  through  the  membrane ;  one 
fiam  the  serum  to  the  solution,  the  6theT  from  the  solution  to  the  serum.  When 
the  intensity  of  the  first  exceeds  that  of  the  second,  it  is  called  endosmose  of  the 
SBTum;  but  when  the  intensity  of  the  second  exceeds  that  of  the  first,  it  is  termed 
tndosmose  of  the  solution,^  In  some  few  cases,  presently  to  be  noticed,  this  double 
emrent  or  mntual  permeation  does  not  take  place. 

1.  SM&tfanon  which  undergo  endotmose  and  exotmou  wiih  the  eerum  of  the  blood. — The  kind  of 
eodoHnoiic  influence  which  tliese  Ixxiies  exercise  varies,  in  many  cases,  with  the  degree  of 
oooceniration  of  the  solutions.  Very  concentrated  solutions  in  general  cause  endosmose  of  the 
lenim ;  whereas  dilute  solutions  have  a  reverse  effect,  and  give  rise  to  endosmose  of  the  solution ; 
ud  for  solutions  of  a  certain  intermediate  strength,  the  two  currents  are  equal. 

«.  Sulutancei  vhich  cause  endosmose  of  (he  serum. — This  division  includes  concentrated  solu- 
tions of  various  salts  (phosphate  of  soda,  nitrntc  of  potash,  chloride  of  so<lium,  iodide 
of  potassium,  tartrate  of  potash,  sulphates  of  soda  and  potash,  phosphate  of  potash 
and  alum),  native  Seidlitz  water,  Pullna  water,  sufliciently  concentrated  solutions  of 
certain  vegetable  purgatives  (manna  and  the  extracts  of  senna,  rhuliarb,  the  herb 
mercury,  tamarinds,  cassia,  oolocynth  and  aloes,  resins  of  scammony  and  jalap,  and 
castor  oil),  of  various  narcotic  substances  (one  part  of  the  alcoholic  extract  of  the 
following  substances  to  Ave  parts  of  water :  black  hellebore,  hemlock,  henbane,  aco- 
nite, and  belladonna),  solution  of  cane  sugar  (this  causes  a  very  powerful  current), 
dilute  spirit,  and  a  solution  of  cantharidin  in  olive  oil  (prepare<l  by  digesting  one  part 
of  powdered  cantliarides  in  two  and  a  half  parts  of  oil  at  170°  F.). 

0.  StthsttnuM  wfuch  ctnae  endosmose  of  the  sohttion. — This  division  includes  water  (which 
produces  the  strongest  current),  dilute  solutions  of  salts  (phosphate  of  soda,  nitrate  of 
potash,  chloride  of  sodium,  and  iodide  of  potassium),  solutions  of  certain  acids  (acetic, 
tartaric,  citric,  and  sulphuric  acids),  of  ammonia,  of  nitrate  of  strychnia,  and  of  sul- 
phate of  quina,  hydrocyanic  acid,  laurel  water,  and  certain  non-purgative  mineral 
waters  (viz.  those  of  Passy,  Spa,  Vichy,  Plombieres,  Cauteretz,  Mont  d'Or,  Stc). 

2.  Subatanea  iMtrA  do  not  undergo  endosmose  and  exotmose  with  the  serum  of  the  blood. — These 
ma/  be  arranged  in  two  divisions : — 

m.  Sutfttances  u^ndi  penetrate  the  membrane  and  render  it  unfit  for  endosmose. — To  this  division 
belong  the  solution  of  sulphuretted  hydrogen  and  decoction  of  tobacco.  Under  the 
influence  of  either  of  these  liquids,  the  membrane  becomes  permeable,  and  yields  to 
tliat  liquid  which  exercises  the  greatest  amount  of  pressure. 

$.  Subttanees  whcae  presenre  putk  a  stop  to  the  phenomena  of  endmmose^  and  renders  the  membrane 
impermeabte  to  either  liquid. — To  this  division  belongs  the  solution  of  hydrochlorate  of 
mor]ihia. 

The  endosmotic  influence  of  medicines  may  be  exercised  when  they  are  applied 
to  the  body,  and  before  they  become  absorbed,  as  well  as  after  their  absorption  into 
the  blood.  In  the  first  case,  it  is  exerted  through  the  coats  of  the  vessels  on  the 
blood ;  in  the  second  case,  it  is  exercised  either  through  the  membrane  of  the  blood- 


*  Poiscuille,  CompUs  Rendusfi.  xix.  p.  944,  1844. 
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coipnsclea  on  tbe  fluid  contained  within  them,  or  through  the  ooatsof  the  ei^iOariei 
on  the  parenchyma  of  organs. 

Ab  absorption  and  nutrition  aro  phenomena  of  endosmose,  it  ia  obvious  thai  the 
endosmotic  influence  of  medicines,  oy  modifying  these  funotionsy  must  greatly  ooo- 
tribute  to  the  production  of  the  effects  of  medicinal  agents ;  though^  in  the  praasnl 
state  of  our  knowledge,  it  is  not  possible  to  state  precisely  the  exact  share  whidi 
this  influence  has  in  the  production  of  the  effects.  The  following,  howeTer,  am  a 
few  illustrations  of  the  attempted  application  of  the  endosmotic  influence  of  medi- 
cines to  the  explanation  of  their  physiological  effects. 

1.  SubAtances  which,  when  introduced  into  the  alinneotary  canal,  produce  cndowiwae  of  ihi 
serum  usually  act  as  purijatives;  for  example,  concentrated  saline  solutions,  solutioat  oToaibaitie 
extracts,  &C.  Poiaeuille  found,  after  the  use  of  saline  purgatives,  a  considerable  quauutjof 
albumen  in  the  alvine  excretion.  AH  substances,  however,  which  produce  endosmoie  of  the 
serum  are  not  purgatives — as  solution  of  cane  sugar.  Poiseuille  ascribes  this  to  the  convvnkm 
of  the  sugpir  into  lactic  acid,  which,  like  several  other  vegetable  acids,  caotet  endoMDOOT  of 
the  solution. 

2.  While  saline  solutions  whose  specific  gravity  is  greater  than  that  of  the  lenim  of  tht 
blood  (L.037  to  1.020)  produce  endosmose  of  the  serum  and  consequent  purgation,  weak 
saline  solutions  whose  specific  gravity  is  less  than  that  of  the  serum  of  the  blood  produee  en- 
dosmose of  the  solution  /  and  when  introduced  into  the  alimentary  canal  they  beoorae  speedily 
absorbed,  and,  by  their  action  on  the  kidneys,  excite  diuresis.  Hence  the  necessity  of  adoiinii* 
taring  solutions  which  are  intended  to  reach  the  kidneys  in  a  dilute  form,  and  of  a  low 
density  than  that  of  the  serum  of  the  blood. 

3.  A  solution  of  liydrochlorate  of  morphia  added  to  a  saline  solution,  first  checks,  then  «- 
tirely  stops,  the  endosmose  of  the  serum,  and  afterwards  reverses  the  current,  and  prodooM 
endosmose  of  the  solution.  The  efficacy  of  morphia  and  opium  in  checking  the  purgaiiTe 
effects  of  other  substances,  and  in  causing  constipation,  has  been  ascribed  by  Poisenille  lo  ihif 
endosmotic  influence. 

4.  Dr.  G.  0.  Rees'  has  shown  that  agents  which  alter  the  specific  gravity  of  the  seramof  tht 
blood  exert  an  influence  on  the  blood -corpuscles  by  aflecting  the  endosmotic  currents  through 
their  membranes :  agents  which  increase  the  specific  gravity  of  the  serum  collapse  the  corpus 
cles,  while  those  which  lessen  the  specific  gravity  distend  them.  Water  injected  into  iht 
jugular  vein  of  the  dog  caused  rapid  distension  of  the  corpuscles,  and  rupture  of  their  mem- 
brane. 

But  alterations  in  the  specific  gravity  of  the  serum  are  produced  not  merely  by  tubatanon 
added  to  the  blood,  but  by  agents  which  influence  the  action  of  the  secreting  organs.  Thus 
hydragogues,  diuretics,  and  sudorifics,  by  removing  water  from  the  system,  increase  the  specific 
gravity  of  the  serum,  and  thus  indirectly  give  rise  to  physical  alteration  of  the  bJood^xirpuscJes. 

Alterations  in  the  specific  gravity  of  the  serum,  and  of  the  condition  of  the  blood-corpuscles, 
are  probably  attended  with  important  efleots  in  the  animal  economy.  Thus,  Dr.  Rees  observes 
^hat,  when  the  corpuscles  are  enlarged  by  distension,  they  are  precluded  the  possibility 
of  entering  tubes  of  the  same  calibre  ns  before,  and  thus  they  may  exert  a  mechanical 
plugging  artion  on  the  mouths  of  bleeding  vessels.  Moreover,  when  their  contents  are  more 
dilute  than  usual,  their  endosmotic  action  on  the  chyle  is  lessened,  and  thus  **  genesis  and  tha 
nutrition  of  the  corpuscles  is  interfered  with,  and  is  totally  deranged.'' 

The  effects  of  medicines  on  the  blooil-corpuscles  have  been  particularly  noticed  by  Schnltz;* 
but  he  ascribes  the  eflects  to  alterations  in  the  vital  conditions  of  the  corpuscles. 

5.  The  particles  of  medicinal  substances,  while  contained  in  the  blood,  may,  perhaps,  exennie 
their  endosmotic  influence  on  the  parenchyma  of  organs  through  the  coats  of  the  capillary 
vessels;  and  by  more  or  less  modifying  the  phenomena  of  en«losinose  and  exosmose,by  whRh, 
in  the  state  of  health,  the  nutrition  and  repair  of  organs  are  efiected,  must  produce  im|K>rianl 
edects  in  the  animal  economy.  Alcohol  in  the  blood,  says  Poiseuille,  tends  to  produce  depletion 
of  organs  to  the  gain  of  the  snm:uineoiis  mass.  Do  the  phenomena  of  drunkenness  depend  on 
this  eflert,  or  rather  do  they  result  from  this  eflfect  and  the  peculiar  action  of  alcohol  penetrating 
our  tissues?  Water  and  ammonia,  which,  says  Poiseuille,  relieve  drunkenness,  may,  perhaps, 
do  so  by  producing  an  eflect  opposite  to  that  of  alcohol.  He  also  suggests  that  the  deleterious 
action  of  hyilruchlurate  of  morphia  may  depend  on  its  opposing  the  phenomena  of  endosmose 
and  exosniose  which,  in  the  normal  state,  are  continually  going  on  in  the  interior  of  organs^ 
Furthermore,  he  does  not  think  it  improbable  that  the  jKiisonons  eflects  of  sulphuretted  hydrogen 


»  LiHti^,  Lnnrff,  Jnne  bth,  \>\\. 

*  LomloH  MfJirnt  Guz^tu^  Nrw  Serim,  vol.  i.  (vr  the  Session  lsl4-5,  pp. 753, 636,  sad  840.    Also,  Omi^i 
Honpital  Reports,  Oct.  1-11.  p.  3T!»:  nml  ISli,  p.  317. 

*  yniurlirh^.n  Svtrm  d*r  nU}i^m*in*n   Fhnrmnkoiogif  naek  drm  M'irkumgsoreanitmwt  dtr  Arztuitn. 
Von  Dr.  C.  II.  Scliultz  Schultzeuitein,  1-16. 
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n»7  be  due  to  tbe  oppoiitUm  which  this  agent  makoB  to  the  ulterior  phenomena  of  endonnose 
and  ezoamoM  in  organs. 

The  endosmotic  carrentg  going  on  through  a  membrane  between  two  liquids, 
lesBeiiy  and  ultimately  stop,  owing  to  the  membrane  becoming  saturated  with  the 
fiq|iuds  which  moisten  it.  But,  by  displacing  the  liquid  layers  in  contact  with  it  by 
agitation,  or  by  substituting  other  kinds  of  liquids,  the  currents  proceed  again 
acdvelj.  Founded  on  this  fact,  Poiseuille  suggests  that  the  tolerance  of  remedies, 
en  which  so  much  stress  has  been  laid  by  the  Italian  schools,  may  be  due  to  ilie 
contact  of  the  same  substance  with  the  membranes  of  the  digestive  tube,  which, 
in  consequence,  becomes  unfitted  for  transmitting  the  same  quantity  of  fluid  into 
the  blood. 

2.  Cheuical  ErFECTS.-^In  consequence  of  the  mutual  affinities  which  exist 
between  some  medicines  and  the  constituents  of  the  tissues  and  of  the  blood, 
nomeroua  and  important  chemical  effects  are  produced  in  the  animal  economy.  The 
hilfjgenoui  bodieSf  some  of  the  oombvftible  metalloidsy  the  acuh,  the  a!kalie»y  metallic 
ultM,  tanniny  creaaote^  and  alcohol^  act  in  this  way. 

a.  The  haloffenowi  bodies  (chlorine,  bromine,  and  iodine)  abstract  hydrogen  and 
unite  with  bases.  Indirectly  they  sometimes  become  oxidizers  by  taking  hydrogen 
from  water  and  setting  free  the  oxygen.  In  some  cases  they  may,  perhaps,  combine 
directly  with  organic  substances. 

Iodine,  when  applied  to  the  epidermis,  produces  a  brown  stain  owing  to  the  formation  of 
iodnretted  Iiydriodiu  acid.  Ai\er  its  internal  ose,it  is  found  in  the  urine  in  tbe  form  of  hydriodic 
■ad  and  iodide;  and  perhaps  in  that  of  iodate  also.' 

The  antiseptic  and  di^nfecting  properties  of  tbe  halogcnous  bodies  depend  probably  on  some 
of  ilie  chemical  actions  above  alluded  to. 

0.  The  notutnetallic  combustiUes  (sulphur  and  phosphorus)  combine  with  both 
oxygen  and  hydrogen. 

Salphar,  taken  into  the  stomach,  is  thrown  out  of  the  system  in  tbe  urine  in  the  form  of 
miphiiric  aeid  and  sulphuretted  hydrogen. 

Phosphorus  is  thrown  out  of  the  system  in  the  form  of  phosphorous  acid,  and,  perhaps,  also 
is  phosphoric  acid  and  phospburetted  hydrogen. 

y.  The  acids  (sulphuric,  nitric,  hydrochloric,  phosphoric,  and  acetic)  combine 
with  bases,  decompose  many  salts,  and  unite  with  ur  decompose  the  organic  con- 
stituents of  the  bcKly. 

The  very  dilute  arids  form,  with  albumen  and  fibrine,  compounds  which  are  insoluble  when 
in  exceas  of  acid  is  present  To  this  statement  acetic  and  phosphoric  acids  are  exceptions,  as 
tbeir  compoands  with  albumen  and  fibrine  are  very  soluble. 

The  ooncentrate<l  mineral  acids  decompose  most  organic  compounds.  Some  of  them  act  as 
oiidizen.  Tbe  yellow  stain  which  nitrio  acid  produces  witli  organic  tissues  depends  on  the 
fumkation  of  xaniliO'prcteic  acid. 

The  acids  are  absorbed  into  the  blood,  and  are  thrown  out  of  the  system  by  the  excreting 
orfani,  especially  by  the  kidneys,  the  secretions  of  which  they  render  preternaturally  acid.  But, 
during  their  passage  through  the  system,  they  are  in  combination,  and  have  their  acid  properties 
neutfalizetl ;  for  the  blood  does  not  lose  its  alkaline  properties  by  transmitting  them;  and,  in  the 
urine,  the  acids  are  found,  in  part  at  least,  in  combination. 

B.  The  alkalies  unite  with  acids,  decompose  some  salts,  and  combine  with  or 
decompoBe  the  organic  constituents  of  the  body. 

They  dccomfiose  albumen  and  fibrine,  but,  unlike  most  of  the  acids,  they  form  soluble  com- 
pounds with  these  organic  substances. 

Like  tbe  acids,  the  alkalies  enter  into  combination,  are  absorbed  into  the  blood,  and  are  thrown 
cot  of  the  system  by  the  excreting  organs,  especially  by  the  kidneys,  the  secretions  of  which 
iliey  render  alkaline.  The  continued  use  of  alkaline  sub6tances  sometimes  leads  to  the  deposi- 
t30n  of  the  earthy  phosphates  in  the  urine. 

Alkalies  promote  the  passage  of  fatty  matters  into  the  system  by  forming  M'ith  them  an 
emulftion,  which  readily  passes  through  animal  membrane. 

f .  Metallic  salts. — Most  metallic  salts  react  chemically  on  the  organic  tissues,  and 
give  rise  to  the  formation  of  new  compounds. 

'  Dr.  G.  O.  Reel  On  the  Analysis  of  the  Blood  and  Urine,  2d  ed.  1845,  p.  &2. 
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The  precise  chemical  changes  produced  by  the  metallic  salts  in  the  organic  tiasae*  hara  not 
been  very  clearly  ascertained.  They  are  presumed  to  be  similar  to  those  produced  by  the  aciioa 
of  the  metallic  salts  on  albumen. 

A  considerable  number  of  these  salts  occasion,  when  added  to  albaminoas  liquora,  preeipiiatM 
which  are  soluble  in  many  saline  solutions,  and  frequently  also  in  an  excess  of  the  mlbaninoM 
liquor.  These  precipitates  consist  of  an  organic  substance  (albumen),  and  metallic  nutter  (oiids 
or  salt);  and  are  called  metattie  albuminatet.  In  some  cases,  they  appear  lo  be  miztnreaof  two 
substances;  one  a  compound  of  albumen  with  the  acid  of  the  salt;  the  other  m  oompoandof 
albumen  with  the  metallic  oxide.  Sulphate  of  copper,  nitrate  of  silver,  bichloride  of  meremj, 
acetate  of  lead,  and  chloride  of  zinc,  are  salts  to  which  the  preceding  remarka  are  mppLioaUeL 

Most  of  the  metallic  salts  also  combine  chemically  with  solid  albumen  and  fibrine. 

The  alkaline  and  earthy  salts  react  chemically  on  the  organic  tissues;  bat  the  preciae  ehangBi 
which  they  produce  have  been  scarcely  investigated. 

f.  Tannic  and  gallic  acuh. — ^Tannic  acid^  in  the  impure  state  called  tannin^  aeli 
on  the  animal  tisanes  in  virtue  of  its  affinitj  for  their  constituents.  It  fbrmSy  widi 
albumen  and  gelatine,  compounds  which  are  insoluble  in  water;  and  it  also  combiiMi 
with  fibrine.  When  taken  into  the  stomach,  it  unites  with  the  constituents  of  the 
epithelium,  and  of  the  mucous  membrane  of  the  alimentary  canal.  It  becomai 
absorbed,  and  is  eyaouated  from  the  system  in  the  urine. 

The  state  of  combination  in  which  tannic  acid  exists  in  the  blood,  and  in  the  urine,  baa  not 
been  ascertained. 

QaUk  acidf  when  taken  into  the  stomach,  becomes  absorbed,  and  is  evacuated  ftom  the  tytltem 
in  the  urine;  but  the  nature  of  its  chemical  action  on  the  organism  is  unknown.  Unlike  laniiio 
acid,  it  does  not  form  with  gelatine  a  compound  insoluble  in  water. 

§1.  Creawte,  alcoholj  and  ether. — Both  oreasote  and  alcohol  cause  the  coagulatioB 
of  albumen. 

Creasote  causes  the  coagulation  of  the  albumen,  both  of  the  egg  and  of  the  serum  of  the  blood; 
and  decomposes  the  epidermis,  the  epithelium,  and  other  albuminous  tissues.  Its  cbenicaj  in* 
finence  over  animal  tissues  is  further  evinced  by  its  powerful  antiseptic  properties. 

The  action  of  alcohol  on  the  albuminous  and  fibrinous  tissues  consists  essentially  in  Aa 
abstraction  of  water  from  them.  Hence,  the  more  the  alcohol  is  diluted  with  water,  the  feebhi 
is  its  chemical  influence. 

Ether  is  closely  related  to  alcohol.  It  coagulates  the  albumen  of  the  egg,  but  not  the  albnnun 
of  the  serum  of  the  blood. 

8.  Vital  Effects. — ^The  vital  effects  of  medicines  are  frequently,  though  not 
invariably,  preceded  or  accompanied  by  appreciable  physical  and  chemical  changBL 

Medicinal  agents  may  either  destroy  life  or  modify  vital  action :  in  the  formflr 
case  they  become  poisons. 

Agents  which  destroy  life  may  also  effect  the  complete  destrucdon  of  the  parti 
with  which  they  come  in  contact,  as  in  the  case  of  the  substances  called  corromves. 
They  produce  at  the  same  time  morpholj^su  and  bwljfsis  ;^  that  is^  they  destroy  both 
organization  and  life. 

Liebig'  refuses  to  call  these  substances  poisons.  They  merely  destroy,  he  says,  the  coniinoi^ 
of  particular  organs,  and  are  comparable,  in  their  operation,  to  a  heated  iron  or  a  sharp  knife. 

The  modifications  in  the  vital  manifestations  of  the  system  produced  by  medi- 
cines are  of  three  kinds :  augmentation,  diminution,  and  alteration  of  vital  action. 

Muller^  observes  that,  viewing  medicinal  substances  generally,  there  can  be  bat  three  priB- 
cipat  mo<1es  of  action  and  three  classes  of  agents;  viz.  Himmlanttf  alttraiwOf  and  agemii  datng' 
ing  organic  romposUion, 

Srliultz^  thinks  thnt  all  the  orpinic  effects  of  medicines  may  be  referred  to  three  kinds  of 
actions;  viz.  the  anabiodc^xhe  hiolytie,  and  the  agonittic}  The  firM  have  an  organizing  tendency, 
and  promote  strength:  they  are  produced  by  wines,  tonics,  ammatics,  &c.  The  second  have  a 
diforiimnizing  tendency,  and  lessen  or  destroy  strength  :  they  are  caused  by  acids,  salta,  metallic 
substances,  and  narcotics.  The  third  are  defensive  against  medicines  and  diseases,  whidi  tbej 
endeavour  to  expel  from  the  system:  they  are  induced  by  acrids  and  evacuants. 


*  C.  II.  Srhultz,  ?k'nturlichfs  StfUtm  dtr  aUs:fmeintn  Pkarmnkolofie^  Berlin,  18IS,  p.  117. 

*  Or^anir  Ckemistry  in  it*  Api'iication  to  AKriemltmre  itnd  PkfMioiogy,  edited  bv  iiVim  Plavfair.  Ph.D. 
hmdon,  1640.  '     '  '        ' 

'  Phj/sioloffif,  translated  by  Daly.  vol.  i.  p.  57.  *  Op.  japra  tit. 

*  Anahioticj  from  a»a(9i»w.  to  revive;  6to/yfi>,  from  Bitt'Mft;  and  Xmp,  to  loosea  or  aabiad: 
(«>'MirTi«o;),  frtnn  ayah,  a  c<Hiibat  or  ccmflict. 
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1.  Agents  which  heighten,  angment,  or  increase  vital  action  are  called  sttmu- 
lanis  or  ejcciianti.  Some  of  them  exercise  a  renovating  or  restorative  influence,  and 
m  eBsential  to  life.  Thoj  are  the  vivifying  or  vital  stimuli  (see  p.  71,  footnote). 
Olhen,  though  not  essentially  renovating^  jet,  under  certain  conditions,  exert  a 
local,  vivifjing,  and  strengthening  influence.  These  are  called  bj  Mullcr'  hfjnuh 
^€otM  stimuit.  They  arc  the  true  tonics.  ''They  exert  a  vivifying  influence  when 
their  action  on  the  organic  matter  favours  the  production  of  the  natural  composition 
of  the  parts."  Lastly,  others  have  no  renovating  or  vivifyinginfluence ;  and  their 
coDtinned  action  on  the  body  is  followed  by  exhaustion.  These  are  termed  by 
Miiller  heteroffeneout  Uitnuli, 

2.  Agents  which  directly  lower  or  lessen  excitability  are  termed  sedatives  or 
comtra^imvlants.     Gold  is  the  most  unequivocal  sedative. 

3.  Agents  which  are  neither  mere  stimulants  nor  mere  sedatives,  but  which  effect 
wme  alteration  in  the  nature  or  quality  of  vital  action  (probably  by  producing  some 
ebange  in  the  composition  of  the  organic  tissues),  are  called  alterants  or  alteratives, 
Neany  the  whole  of  the  articles  comprising  the  materia  medica  belong  to  this  group. 
This  alterative  action  of  medicines  appears  to  have  been  entirely  overlooked  both 
by  the  founder  of  the  Brunonian  theori/  and  the  supporters  of  the  doctrine  of  coitr 
tra-stimulus, 

a.  Brunonian  Theory. 

Dr.  John  Brown'  assumed  that  man  and  other  animals  possess  a  peculiar  pro- 

erty,  termed  cjccitahilitj/j  by  which  they  are  distinguished  from  inanimate  bodies, 
e  agents  which  support  life  he  termed  ejcciting  powers;  and  these,  acting  upon 
the  txritahilittfj  maintain  life;  in  the  language  of  Brown,  they  produce  the  effect 
ctlled  fxdtement.  The  exciting  powers,  being  stimulant  in  their  nature,  are  called 
stimuli.  They  are  of  two  kinds :  universal  and  local.  When  they  are  in  due  pro- 
povtion,  health  is  produced :  when  they  act  with  too  great  energy,  they  exhaust  the 
excitability^  and  cause  indirect  debility:  when  with  too  little^  they  produce  direct 
ifhiWif. 

Diseues  arise  from  either  excessive  or  deficient  excitement :  in  the  first  case  they 
•re  called  sthenic;  in  the  second,  astlienic.  Kemedics  are  stimuli ;  some  acting  with 
more,  others  with  less,  energy  than  is  suited  to  health :  the  former  are  fitted  for 
»tbenic  diseases,  and  are  calkd  Mimulant  or  sthenic  remedies  (e,  g,  animal  food, 
calorie,  wine,  spirit,  musk,  ammonia,  camphor,  and  opium) ;  the  latter  for  sthenic 
diseases,  and  are  called  delilitafing  or  anti-sthenic  (e,  g,  bleeding,  cold,  low  diet, 
Tomiting,  pur^ng,  sweating,  and  rest). 

Acconiing  to  this  doctrine,  all  medicines  are  stimuli,  and  differ  from  each  other 
in  the  degree  in  which  they  exert  their  stimulant  power :  moreover,  they  are  sup- 
posed to  cause  exhaustion  by  producing  previous  over-excitement. 

CoDfidered  in  a  therapeutical  puint  of  view  merely,  the  following  objections  present  them- 
lelves  lo  th«  theory : — 

1.  Many  agents  produce  exbauetion  without  previously  occasioning  any  obvious  over-excite- 
ment (us  the  respiration  of  sulphuretted  hy(lro;;cn  or  hydroc-yanic  acid  gases). 

2.  Medicinea  differ  from  each  other  in  something  more  than  the  degree  of  their  power.  If 
we  compare  together  the  eifci'ts  of  foxglove,  aiiinionin,  hydrocynnic  acid,  cinchona,  mercury, 
aicobol,  elaterium,  and  opium,  the  truth  of  this  remark  will  be  obvious. 

3.  The  great  majority  of  medicines  act  neither  as  <>timulants  nor  sedatives  merely;  they  alter 
the  qnality  of  the  vital  actions:  anrl  this  alterative  effect  has  been  quite  overlooked  by  the  Bru- 

BODIUIS. 

^.  Doctrine  of  Contra-stimulus. 

(New  Italian  Doctrine.) 

Tlufl  doctrine  is  a  modification  of  the  preceding.  It  was  advanced  about  the  com- 
Benoement  of  the  present  century  by  Rasori  and  Borda,  and  was  subsequently 
idopted  by  Tomouisini  and  some  other  distinguished  Italian  physicians. 

'  Thftiology^  translated  by  Baly,  vol.  i.  n.  59. 

'  Tlu  Work*  of  Dr.  John  Brown,  by  Dr.  W.  C.  Brown,  Lond.  ISOl.  . 
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It  admits  of  two  classes  of  medicines :  the  one  called  sttmulanii  or  hjfper^ienia ; 
tlic  other,  contra-stimulants  or  hj/poiithtuics.  The  first  exalt,  the  seoond  demn^ 
the  vital  energies.  Hence  this  doctrine  obviates  one  of  the  objections  to  the  hypo* 
thesis  of  Brown,  since  it  admits  the  existence  of  agents  possessing  a  pontiYa 
of  reducing  vital  action. 

Contra-stinmlants  obviate  or  counteract  the  effects  of  stimalanta.  Thus 
being  universally  admitted  to  be  a  stimulant,  those  agents  which  relieTe  the  iiielm> 
tion  produced  by  it  are  denominated  contra-stimulants.  Beasoninff  ihiUy  the  enp- 
porters  of  this  doctrine  deny  that  purgatives  stimulate  the  stonuum  or  intestiaMa 
for  though  they  evacuate  the  contents  of  the  alimentary  canal,  yet  thdr  flenenl 
effects  are  depressing.  If  it  be  objected,  that  their  continued  use  oanaee  iwfl^w— - 
tion,  it  is  answered  that  the  same  effect  is  produced  by  the  most  powerful  oont»i 
stimulant— ^old ;  and  they  account  for  it  by  ascribing  it  to  reaction,  which,  thoqg^ 
a  consequence  of  contra-stimulus,  is  not  directly  caused  by  it  But,  by  tlifi  Bum 
process  of  reasoning,  it  would  not  be  difficult  to  show  that  some  of  the  flnbatuflM 
which  the  Italian  physicians  denominate  stimulants  (as  opium)  are  xeally  cobIh^ 
stimulants,  since  they  are  frequently  useful  in  relieving  excitement  Indeed,  the 
supporters  of  this  doctrine  are  by  no  means  agreed  among  themselves  as  to  the  A 
mulant  or  contra-stimulant  quality  of  certain  medicines;  for  some  of  them  legud 
cinchona  as  belonging  to  the  class  of  stimulants,  while  others  rank  it  among  the 
contra-stimulants. 

It  will  be  obvious,  from  the  preceding  remarks,  that  the  supporters  of  the  doediiM 
of  contra-stimulants  disregard,  or  overlook,  the  physiologiod  effects  of  medidiMi^ 
and  direct  their  sole  attention  to  the  secondary  effects  or  consequences,  which  an 
uncertain,  and  often  accidental:  for  many  of  the  agents  denominated  oontnMtimi^ 
lants  do  not  always,  or  even  frequently,  relieve  excitement,  but  often  have  the 
contrary  effect.  The  founders  of  this  doctrine,  therefore,  have  assembled  nnder  die 
same  head  substances  causing  the  most  ditfsimilar  and  opposite  efiects;  while  IImj 
have  separated  others  whose  general  operation  is  very  analogous.  They  assume  tb 
existence  of  certain  diseases,  which  they  call  sthenic,  because  they  are  produced  by 
too  much  stimulus,  and  admit  the  existence  of  contra-stimulants,  because  oerlsii 
agents  sometimes,  or  frequently,  relieve  this  state.  In  other  words,  they  jndgs  of 
the  nature  of  a  disease  by  the  effect  of  the  curative  means,  and  of  the  virtnes  of 
medicines  by  the  nature  of  diseases.  So  that  if  a  disease,  now  supposed  to  be  sthenie^ 
should  hereafter  prove  to  be  asthenic,  the  medicines  used  to  relieve  it  would  im- 
mediately pass  from  the  class  of  contra-stimulants  to  that  of  stimulants! 

But  the  most  important  objection  to  the  doctrine  of  contra-stimulus  is,  that  its 
supporters  have  totally  overlooked  that  alterative  action  which  nine-tenths  of  the 
most  important  articles  of  the  materia  meiiica  evince.  When  we -attentively  watch 
the  effects  of  medicines,  it  will  become  manifest  that  few  of  them  exdte  or  depresi 
merely.  Their  most  characteristic  property  is  that  of  changing  or  altering  the  onality 
of  vital  action;  and  among  the  more  active  of  our  medicinal  agents,  scaroelT  two 
agree  in  producing  the  same  kind  of  alteration.  This  objection  to  the  doctrme  of 
contra-stimulus  equally  applies  to  the  doctrine  of  Brown;  and  appears  to  me  to  he 
fatal  to  both  hypotheses. 

The  supporters  of  the  doctrine  of  contra-stimulus  assert  that  the  doses  of  oontnh 
stimulants  should  be  proportioned  to  the  dogn'o  of  excitement;  and  that,  when 
inflammatory  action  runs  high,  the  patient  can  lH?ar  very  large  doses  without  any 
obvious  evacuation,  the  disease  l>oing  subdued  wholly  by  the  contra-stimulant  effect 
upon  the  solids  of  the  Ixxly.  This  assorted  capability  of  bearing  increased  doses 
has  been  denominated  tulrnmci*  of  medicines;  and  has  led  to  the  employment  of 
remedies  in  much  larger  doses,  and  at  shorter  intervals,  than  were  previously 
tured  on ;  and,  in  the  case  of  emetic  tartar,  the  practice  has  proved  highly  8U< 
ful.     But,  if  the  hypothesis  were  true,  the  tolerance  ought  to  decrease  as  the 


J  See  p.  143,  for  a  notice  of  Poifcuille's  explanaiinn  of  the  caoic  of  the  tcdenact  of  medielBai. 
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Mines,  wbich  eertainly  does  DOt  hold  good  with  respect  to  emetic  tortar,  as  will 
be  hereftfter  mentioned.  The  truth  appears  to  be,  then,  that  many  medicinal  sub- 
Huices  may  be  administered  with  safety,  and,  in  certain  maladies,  with  advantaTO, 
IB  doses  which  were  formerly  unheard  of;  and  for  this  fiict  wc  arc  indebted  to  the 
fauden  of  the  docfrine  of  oontra-stimulus.* 

In  some  maladies,  as  congestion  or  inflammation  of  the  brain,  large  quantities  of 
Hood  may  be  abstracted  without  causing  syncope,  and  not  only  with  impunity,  but 
with  Genefit.  These  diseases,  therefore,  appear  to  confer  a  protective  influence. 
On  the  other  hand,  in  fever,  intestinal  irritation,  dyspepsia,  and  cholera,  the  ab- 
llnetioii  of  a  smaller  quantity  of  blood  is  attended  with  syncope;  so  that  these 
MMif  appear  to  diminish  the  tolerance  of  bloodletting.  Dr.  Marshall  Hall  has 
kid  great  atiesB  on  these  facts,'  and  has  proposed  to  employ  bloodletting  as  a  diag- 
Boatio  to  distinguish  irritation  from  inflammation.  Thus  when  wc  are  doubtful 
whether  a  disease  is  encephalitis  or  intestinal  irritation,  he  says  ''we  must  prepare 
Ae  arm,  open  a  vein,  and  then  place  the  patient  upright,  and  let  the  blood  flow 
aatil  the  lips  become  pallid;  if  the  case  be  encephalitis,  an  extreme  quantity  of  blood 
will  flow,  even  thirty  or  forty  ounces,  or  more,  before  there  is  any  appearance  of 
fjneupe;  if  it  be  intestinal  irritation,  syncope  occurs  before  one-fourth  of  that 
quantity  of  blood  has  left  the  circulating  system."' 

Thus  asmminK/Ac  degrte  o/toteranre  in  blootfletting  in  health  to  be  ^z v.,  he  says  the  augmented 
tinmmtw  in  oongestion  of  the  brain  will  be  §xl. — I.;  in  inflammation  of  the  serous  and  syno- 
vial membranef^^zxz.-^zl.;  in  inflammation  of  the  parenchyma  of  or^ns,  §xxx. ;  and  in 
inAuDiimtion  of  the  skin  and  mucous  membranes,,^  xvj.  The  dhninifihed  tolerance  m  fevers  and 
fivptive  fevers  he  fixes  at^xij. — xiv.;  in  <lelirium  tremens  and  puerperal  delirium,  at  §x. — xij.; 
ia  laeention  or  concussion  of  the4>rain,  and  in  intestinal  irritation,  at  ^viij. — x.;  in  dyspepsia 
aad  cfaloroaia,  at  Jviij  ;  and  in  cholera,  at  §vj.« 

Bat  thoagh  I  admit  the  general  fact  that  some  diseases  augment  while  others 
hssen  the  tolerance  of  bloodletting,  yet  I  am  by  no  means  prepared  to  admit  all  the 
kferenoea  which  Dr.  Hall  has  drawn  therefrom.  The  distinction  which  ho  some- 
times makes  between  irritation  and  inflammation  is  oflentiines  more  ideal  than  real ; 
H  when  he  endeavours  to  show  that  the  pleurisy  caused  by  broken  ribs  is  rather  irri- 
lition  than  inflammation.'  And,  moreover,  while  we  may  fairly  doubt  whether 
Uoodletting  is  capable  of  distinguishing  inflammation  from  irritation,  the  propriety 
of  resorting  to  so  powerful  an  agent  in  doubtful  cases  is  fairly  questionable,  and 
naetimes  highly  dangerous.  ''In  my  opinion,"  observes  my  friend  Dr.  Billing, 
^  befofe  such  a  decided  step  is  adopted,  the  physician  ought  to  have  made  up  his 
Bind  as  to  what  is  the  nature  of  the  disease."' 

2.  Locality  or  Scat  of  the  Pht/siolof/ical  Effects. 

The  physiological  effects  of  medicines  t^ike  place  either  in  the  part  to  which  these 
^nts  are  applied,  or  in  more  or  less  distant  parts.  The  former  are  called  local  or 
iBfiical  effects;  the  latter,  remote  effects. 

1.  Local  or  Topical  Effects. — I^hysical,  chemical,  and  vital  changes  are  pro- 
iaeed  by  the  topical  action  of  medicines. 

Particular  medicines  appear  to  act  primarily  on  particular  tissues :  thus,  narcotics 
on  the  nerves  of  the  part,  acrids  or  irritants  on  th^  capillary  bloodvessels,  and  so 
OD.  But  an  alteration  in  the  condition  of  one  tissue  is  in  general  attended  with 
nme  change  in  the  state  of  other  tissues;  and  thus  agents  whose  primary  action 

'  For  farther  information  respecting  the  doctrine  of  contra-stimulua.  see  D«//a  Mora  Dottrima  Mfdira 
/lslt«aa.  ProimsioHt  alle  Ltzioni  rti  rlinita  m^dirn  jt^r  VAnno  tcolastieo  lHlO-1817,  del  Pnifewinre  Tom- 
■uini.  Fircnse,  1817;  Quarterly  Jottrnal  nf  Fonign  and  British  Mtdicine  and  Surgrrf^vol.  iv.  p.*213, 
Uod.  ISA;  n«  Edinhwrgk  Mtdienl  and  Surgical  Journal^  vol.  zviii.  p.  006;  and  the  Lancty  vol.  ii.  for 
IHT-V.  pp.  800.  770,  and  802. 

*  kttmrrktt  priMfipatljf  relative  to  the.  Morbid  and  Curative  Effects  of  Loss  of  Bloody  1630. 

*  Om  tkt  Distmsts  and  Derangements  of  the  \irvous  Sy.ttem^  p.  352,  Lond.  IfMI. 

*  inirmdmefr^  Lecture  to  a  Course  of  Lectures  on  ttU  Practice  of  Pli^tfsic^  delivered  at  the  Medical  Sckoo 
indidersgM  «cr««f,  p.  49,  London  [l&^J. 

I  LmcU,  N€>V.4,  1SI7;  ami  Principles  of  Diagnosis j  and  of  CA«  Theorff  and  Practice  of  Medicine ^  p 
IB,  Umi.  1887. 
■  Jim  Frisuipit$  ef  Medicint,  p.  67,  footnote,  4th  edit.  Lond.  l&ll. 
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18  on  tlic  nerves  may  secondarily  affect  the  capillaries,  and,  vice  vend^  those  wlioee 
inflaence  is  first  directed  to  the  capillaries  may  indirectly  affect  the  nerres. 

2.  Remote  Effects. — ^These,  like  local  effects,  include  physica],  chemical,  mdA 
Tital  changes. 

Of  the  various  remote  effects  it  cannot  be  doubted  that  some  are  the  oonaeqDeiieee 
of  others :  in  other  words,  some  are  primary  or  direct,  others  secondary  or  indinet 
But  so  close  and  intimate  are  the  relations  which  exist  between  the  different  CMgUi 
and  functions,  that  it  b  frequently  difficult,  and  sometimes  perhaps  impoeBible^  to 
distinguish  the  primary  and  secondary  effects  from  each  other;  and  it  u  not 
improbable  that  many  of  the  effects  now  regarded  as  primary  or  direct  ai«| 
in  reality,  secondary  or  indirect.  This  difficulty  is  well  illustrated  in  the  CMC  of 
the  narcotics  whose  operation  on  the  nervous  system  is  nsnaUy  considered  to  be 
primary  or  direct,  but  which  C.  H.  Schultz*  considers  to  be  a  consequence  of  a 
previous  change  effected  in  the  blood-corpuscles.  "  Narcotics,"  he  obserYefli ''  peialjM 
the  blood-corpuscles,  and  by  these  the  effect  is  communicated  to  the  nervoua  ejatem." 

It  has  been  hitherto  generally  supposed  that  there  were  two  media  by  which  medi- 
cines or  poisons  affected  remote  parts :  these  were,  alsorptionj  or  the  paesage  of 
medicinal  or  poisonous  molecules  into  the  blood;  and  sympathy ^  or  by  an  impreanoQ 
transmitted  through  the  nerves. 

Sir  Benjamin  Brodic"  inferred  this  double  mode  of  operation  from  hb  experiments 
on  several  poisons.  But  it  has  appeared  to  some  writers  improbable  that  an  u;ent 
should  be  capable  of  affecting  remote  parts  in  two  ways.  "  All  fair  analogy,  ob- 
serve Messrs.  Morgan  and  Addison,'  "  forbids  the  conclusion  that  a  poiaon  or  aa 
ordinary  cause  of  disease  shall  at  one  time  produce  constitutional  disturbance  throng 
the  medium  of  one  system  of  organs,  and  at  another  time  through  the  medinm  of 
another  system  of  organs."  Difficulties,  however,  have  hitherto  appeared  in  the 
way  of  an  exclusive  assumption  of  cither  mode  of  operation;  and,  thexelbre,  whib' 
Magendie,  on  the  one  hand,  advocated  the  operation  by  absorption,  and  Menni 
Morgan  and  Addison,  on  the  other  hand,  that  by  sympathy,  most  writex8|  diMifis 
fied  with  these  exclusive  views,  have  adopted  Sir  Benjamin  Brodie's  opinioa. 
Although  late  investigations  strongly  fiivour,  if,  indeed,  they  do  not  abeolatBlj 
establish,  the  correctness  of  Magendie's  opinion,  I  think  it  expedient|  so  long  n 
any  doubt  remains,  to  examine  both  views. 

Mechanical  violence,  corrosives,  the  sudden  impulse  of  light,  heat,  cold,  electricitj,  &a,  wfaidi 
**  operate  physically  and  on  the  nervous  system/^  are,  strictly  speaking,  neither  mediciiics  doc 
poisons,  and,  therefore,  are  excluded  from  our  present  inquiry. 

3.  Absorption  of  Medicines, 

Pboofs. — The  operation  of  medicines  and  poisons  by  absorption  is  proved  by  the 
following  facts : — 

1.  The  <lisappen ranee  of  the  medicine  or  poison  from  the  part  to  which  it  waaappliadL 

2.  Its  deteoiiou  in  a  remote  parL 

a.  Ill  the  blood  and  chyle. 
B'  In  the  animal  solids. 
y.  In  the  excretions. 

3.  The  prevention  of  its  Remote  eflerts  by  the  prevention  of  its  circalation. 

4.  The  promotion  or  retardation  of  its  remote  effects  by  the  promotion  or  letaidailon 

of  its  circulation. 
r>.  The  similarity  i»f  remote  and  topical  effects. 

6.  The  metlicinal  or  pois^^nous  quality  communicated  to  the  animal  solidt  and  flDidn 

7.  The  occurrence  of  remote  effects  atler  the  division  of  the  spinal  oord,  oar  of  all 

parts  except  the  bloml vessels. 

8.  The  production  of  tlie  remote  effects  by  injection  of  a  medicine  or  poifoa  into  As 

bkxKl. 

*  .Vifu'-ZK i'5  Svittm  d<r  aneeraimeH  Pharmakotcgit,  p.  m,  Berlia,  1846- 
'  Phtl.  Trnns.  for  lr*ll.  p.  !>:  nnd  tor  1?W.  p.  305. 

*  An  Effay  on  the  Oifnitiom  o/Fok««mmih«  AgtmtM  tm  tht  Lirimg  Bwdg,  p.  14. 

*  S«e  Dr.  Mursliall  Ilall'i  Uuls:cmiam  Lfctmrt$  for  1S4«,  p.  61. 
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1.  DiMajppearance  of  medicines  and  poitons  from  the  parts  to  tchicJi  they  are 
applied. — oledicinal  and  poisonous  substances  disappear  from  the  alimentary  canal, 
the  cellular  tissue,  and  the  serous  cavities  into  which  they  have  been  introduced. 
Henoe  tfaej  must  have  been  either  decomposed  or  absorbed. 

Dn.  Christison  and  Coindet'  found  that  four  ounces  of  a  solution  of  oxalic  acid 
rajected  into  the  peritoneal  sac  of  a  cat,  killed  the  animal  in  fourteen  minutes.  On 
A  post-mortem  examination,  although  none  of  the  fluid  had  escaped  by  the  woundj 
tfal^  found  scarcely  a  drachm  remaiaing. 

2.  DetedioH  of  medicines  and  poisons  in  remote  parts. — Medicines  and  poisons 
have  been  detected  by  their  sensible  qualities  Todour,  colour,  and  taste),  by  their 
ehemical  properties,  or  by  their  medicinal  or  poisonous  qualities;  in  parts  remote 
from  itat  to  which  they  were  applied. 

^  In  ike  Hood  and  chyle. — In  the  blood  and  chyle,  but  especially  in  the  former 
Eouid,  numerous  substances  have  been  detected  by  Tiedemann  and  Gmelin,'  and  by 
other  experimenters.    The  following  substances  have  been  detected  in  the  blood:* — 


Bromine. 

lodioe. 

Lead. 

Copper. 

Jlercory. 

Araraic 

Silver. 

Tin. 

IffXl. 


Antimony. 
Zinc. 
Bismuth. 
Barium. 

Cyanide  of  potassium. 
Sulphocyanide  of  po- 
tassium. 
Sal  ammoniac. 
Nitrate  of  potash. 
Iodide  of  potassium. 


Chlorate  of  potash. 

Sulphuretof  potassium. 

Sulphuretted  hydrogen. 

Quinine. 

Colouring  principle  of 

indigo, 

rhubarh, 

madder. 
Hydrocyanic  acid. 
Sulphocyanic  acid. 


Carbazotic  acid. 

Oxalic  acid. 

Oil  of  turpentine. 

Alcohol. 

Camphor. 

Odorous    principle   of 

musk, 

assnfuMida. 
DippePs  oil. 


Tiedemann  and  Gmelin  administered  a  varietv  of  colouring,  odorous,  and  saline 
nbstanoee  to  animals,  mixed  with  their  food,  and  afterwards  examined  the  state  of 
the  ^yie,  and  of  the  blood  of  the  (splenic,  mesenteric,  and  portal)  veins.  Most  of  them 
were  found  in  the  blood  and  urine ;  but  none  of  the  colouring  or  odorous  substances 
coold  be  detected  in  the  chyle,  and  a  few  only  of  the  salts  were  found  in  it.  From 
these  experiments  wo  may  conclude,  that  although  saline  substances  occasionally 
pass  into  the  chyle,  odorous  and  colouring  matters  do  not :  all  the  three  classes  of 
fluhetanooK,  however,  are  found  in  the  venous  blood.  These  results,  observe  Tiede- 
mann and  Gmelin,  are  opposed  to  those  obtained  by  Lister,  Musgrave,  J.  Hunter, 
Holler,  Viridet,  and  Mattei,  but  agree  with  those  of  IIall6,  Dumas,  Magendie,  and 
FUndrin. 

3.  In  the  solids  of  the  body  various  medicinal  substances  have  been  detected ;  as 
mercury  and  the  colouring  matter  of  madder  in  the  bones,  silver  in  the  brain  and 
iciD,  lead  in  the  liver,  spinal  cord,  muscles,  &c.  The  following  substances  have 
been  detected  in  the  solids : — 


Bromine. 

Lead. 

Ferrocyanide  of 

Colouring  principle  of 

Snlpliur. 

Copper. 

potassium. 

madder, 

Mercury. 

Arsenic. 

Alcohol. 

indigo, 

Silver. 

Antimony. 

logwood. 

y.  In  the  excretions. — Foreign  substances  which  have  been  introduced  into  the 
circaladng  mass  are  separated  from  the  blood,  and  in  thb  way  are  got  rid  off  by  the 
exCTfting  organs,  especially  by  the  kidneys.  Hence  traces  of  medicines  or  poisons 
which  have  been  swallowed,  or  otherwise  taken  into  the  system,  are  usually  dis- 
oorerable  in  the  urine  or  other  secretions. 

oo.  The  most  extensive  and  careful  scries  of  experiments  made  on  the  passage  of 
foreign  substances  from  the  intestinal  canal  into  the  urine  ore  those  of  Wbhler*  and 

*■  EiiM.  Metf.  oiul  SMTf.  Journ.  six.  335. 

*  rtrjvriU  H^rd.  Wtgt  auf  wtUhtn  Substanzen  aus  dent  Magtn  u.  Darmlanal  ins  Blut  gelangen. 
Beifclberf ,  IttW. 

'  T^f  tathorities  or  evidence  in  support  of  the  above  statexnent  will  be  given  herenfter  under  the  head 
•f  CMh  sobttaiiee. 

* Tiedenun and Trevirnnns,  ZeitfchriftfUr  Pkysittlogit^  Bd. i.  S.  125, 1824.  Alf)O,AV0bler  and  Frerichs, 
im.S.  CUwL  M.  Pkarm.  Bd.  65,  P.  335;  and  Chemical  Gazette ^  vol.  vi.  p.  231,  1818. 


150 


PHARMACOLOGICAL  REMEDIEa— HraiaxNES. 


Stehbeiger.*    The  following  sabstances  are  mentioned  by  W&Uer  as  leappearing  in 
the  urine. 


1.  Subitanett  which  pau  off  from  the  wrtnc  imehoHgtd. 


SaU, 


Carbonate  of  potash. 

Nitrate  of  potash. 

Chlorate  of  pota«h. 

SuIplKwyanide  of  po* 
taBeium. 

Solpbarec  of  potaarium 
(but  for  the  most 
part  decomposed). 

Ferrocyanide  of  potas- 
sium. 

Silicate  of  potash. 

Tartrate  of  nickel  and 
potash. 


Borax. 

Chloride  of  barium. 

Iodide  of  potassium. 

Colouring  Prineiplti. 

Of  indi({o. 
madder, 
rhubarb, 
gambofi^e. 
logwood, 
red  beet, 
mulberiy. 
black  cberrj. 
bilberry, 
cassia  fistula. 


I 


u 


M 


Of  elder  rob. 

*^  cactus  opontia. 

chelidonium    ma- 
jus. 

cisius  laurifblius. 

prunes. 
Reddish   yellow   oo* 

louring    matter  of 

nux  vomica  bark. 
Green  fat  of  turtle. 

Odorou9  Priruipia 
mmuwhai  altered. 

Oil  of  turpentine. 


Orjoniper. 
*^  Tmlerun. 
"   saffron. 

**■  garlia 

**  castoreum* 

"  opiom. 

■*  asparaimai 

**  viola  iriooior. 

NartoHePriHt^ 
Of  amanita  moscani. 

FixtdOiL 
Of  almondSk 


2.  SubttOHCti  wAit&  pau  in  a  ttaU  of  coming 

nation, 

Salphur,as  sulphuric  acid  and  sulphuretted  hy- 
lodine,  as  hydriodic  acid  or  iodide.  [drogen. 
Oxalic 
Tartaric 
Gallic 
Succinic 
Benzoic' 

Astringency  of  nva  ursi. 
cinchona. 


3.  SiU>$tances  uAicA  pan  t»  a 

Miate. 


acids,  appear  in  combination  with 
an  alkali. 


of  potash  or  soda,  arecbangad  into 
the  carbonate  of  the  sama  alkalL 


u 


Tartrate  "* 

Citrate 

Malate 

Acetate 

Sulphuret  of  potassium,  changed,  in  a  gmi 

measure,  into  the  sulphate  of  potaih. 
Ferridcyanide  of  potassium,  chainged  into  te* 

rocyanide  of  potassium. 


Subsequently  to  the  publication  of  TVohler's  paper  a  considerable  nnmber  of 
otber  substances  have  been  detected  in  the  urine,  though,  in  several  caseSi  the  atate 
in  which  they  pass  out  of  the  system  has  not  been  clearly  determined.  The  molt 
important  of  these  substances  are  as  follows  : — 


Bromine. 

Tin. 

Tannic  acid. 

Narootks    principle   of 

Arsenic. 

JMercury. 

Mtfoouic  acid. 

belladonna. 

Antimony. 

Iron. 

Alum. 

ttramoniam. 

Bismuth. 

Sulphuric  acid. 

Bromide  of  potassium. 

henbane. 

Lead. 

Nitric  acid. 

E^u  de  JaTeile. 

Colouring   principla  of 

Gold. 

Hydrochloric  acid. 

Quinine. 

winter  green, 

Silver. 

Phosphoric  acid. 

Morphia. 

sumach. 

In  consequence  of  the  general  occurrence  of  poisonous  substances  in  the  nriiWi 
their  detection  in  this  secretion  becomes,  in  cases  of  poisoning,  an  important  sub- 
ject of  medico-legal  research.' 

Many  organic  substances  suffer  oxidation  during  their  progress  throngh  the 
system  (see  aiitCy  p.  140),  and  the  products  of  their  oxidation  are  found  in  the  urine. 

Benzoic  acid        )   r..^%i,u:««.,«-«««M  .^.u^     Balsam  of  Peru  contains  cinnamic  Acid,  aad 
g^.  .1.    f   lurnisn  nippunc  acid  to  tne         .,       -      r      •  l     i_-  •• 

Cinnamic  acid*    >         •.        '^'  therefore  furnishes  hippuric  acid. 

Benzoic  acid        )  Uric  acid  furnishes  urea  and  oaalic  acid,  and 

imlicine^  furnishes  hydruret  of  sniicyle.  perhaps  allantois. 

Tannic  acid  furnis^hes  gallic  ami    pyrogallic  Oil  of  mustard  and  ammonia  furntsheo  tulphih 

acids.  cyanide  of  ammonium. 
Hydruret  of  benzule  is  changed  into  benzoic 

acid,  wliicli  furnishes  hippuric  ucid. 


»  Zeitsrhr.f.  Phyn.  B.  ii.  S.  47. 

^  Mr.  I'rr  (London  Mfiiienl  Gazette,  vol.  i.  T?1(MI,  p.  735)  has  shown  that  the  urine  Toldsd  after  tks 
inK<'«tion  of  oenziuc  aci«l  cnntaiiis  hippuric  aoiil. 

*  Orfil  n,  Journal  th  Chimie  ^T^i^.  t.  viii.  '2r  vtr.  1S42;  nlun,  Tmit^  de  Toxieologief  4ine  6d.  1S43. 

*  Erflmttnn  bdiI  Marrhaml,  Chunirnl  (inzettf^  vol.  i.  p.  SO,  IMJ. 

*  Laveniu  and  Millon,  Comptes  RtmdySf  t.  xix.  p.  317. 
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A3.  In  the  hreaikj  Biany  yolatile  subetances  have  been  detected  by  tbeir  odour. 


AlcohoL 
Eiher. 
Camphor. 
SulphureC    of 

carbon. 
Wine. 
Turpentine. 


Dippel>  oil. 

Odorous   principle    of 

asaafcetida, 

garlic, 

onions, 

vanilla, 

cloves. 


Odorous    principle    of 
cinnamon, 
anife, 
fennel, 
caraway, 
horseradish, 
pepper. 


Phosphoric  fumes  (from 

phosphorus). 
Sulphuretted    hydrogen 

(from     sulphuret    of 

potassium) . 


jy.  In  tlie  mUky  a  considerable  number  of  substances  have  been  recognized  either  by 
thor  senaible  or  chemical  properties,  or  by  their  physiological  effects  (see  p.  152). 


Iodine. 

LbmI. 

Zioe. 

Rsmuth. 

lion. 


Mercury. 

Carbonate  of  soda. 
Iodide  of  potassium. 
Sulphate  of  soda. 


Purgative  principle  of 

senna. 
Narcotic    principle  of 

opium. 


Quinine. 

Colouring    matter     of 

indigo, 

madder. 


M.  In   the  cutaneous  transpirationy  several  medicinal  substances   have  been 
detected  by  their  odour,  colour,  or  other  properties. 


Sulphor. 

Iodine. 

31erciiry. 


Odorous    princij)le    of 
musk, 
garlic, 
onion. 


Odorous    principle    of 

assafcetida, 

cam  phor. 
Wormwood. 


Colouring   principle  of 
indigo, 
rhubarb, 
saffron. 


If.  Both  in  the  nauti  secretion  and  in  the  tears,  iodine  has  been  detected  :  in  the 
former  case,  by  it«  odour  i  in  the  latter,  by  the  formation  of  iodide  of  mercury  on 
the  application  of  calomel  to  the  eye  of  a  patient  to  whom  iodide  of  potassium  had 
been  administered.* 

8.  I^revention  of  remote  effects  hy  the  prevention  of  Hie  circulation  of  medictries 
emdpoimns, — Segalas  tied  the  veins  of  a  portion  of  intestine,  and  applied  poison, 
bat  no  effects  were  produced.  Emmcrt  also  observed,  that  when  the  abdominal 
torta  waa  tied,  hydrocyanic  acid  did  not  give  rise  to  any  effect  when  applied  to  the 
fooC;  but,  when  the  ligature  was  removed,  symptoms  of  poisoning  came  on.'  Lastly, 
Dr.  Blake"  found  that,  if  a  ligature  be  put  around  the  vena  portaa,  and  then  poison 
be  introduced  into  the  stomach,  it  failed  to  act. 


It  deaprvet  notice,  that  the  Academy  of  Medicine  of  Philadelphia  found  that  nux  vomica, 
iotnduoed  into  the  intestines,  produced  tetanus,  although  the  vena  portse  was  tied.* 

The  cardiac  orifice  of  the  stomach  should  be  tied  to  prevent  the  escape  of  the  poison  into  the 
cenphaipu.  When  this  precaution  is  adopted,  a  li<;ature  placet!  on  the  vena  portw  prevents  the 
of  poisons  introduced  into  the  stomach,  as  I  myself  have  witnessed. 


) 


4.  Piroimotion  or  retardation  of  remote  effects  hy  the  promotion  or  retardation  of 
Ae  aJtaorption  and  circulation  of  medicines  and  ^>omo7{«. — The  remote  effects  of 
medidiimf  and  poisonous  agouts  are  promoted  or  retarded  by  circumstances  which 
promote  or  retard  absorption.  Three  of  these  circumstances  deserve  separata 
notice. 

«.  JSatwn  of  thi  tistue — Nux  vomica  acts  with  great  enerjfy  when  applied  to  the  pulmonary 
nrbce,  with  less  when  introduced  into  the  stomacli,  and  with  the  least  of  all  when  applied  to 
the  skio.     The  same  order  of  gradation  is  observed  with   reepect  to  opium.     Now,  the  faculty 
of  absorption,  or  of  imbibition,  as  Magendie  calls  it,  does  not  take  place  with  equal  intensity  in 
all  nuiies.    Certain  physical  conditions  (viz.  a  fine  and  delicate  structure  and  great  vascularity^ 
enable  the  pulmonary  surface  toabsorbor  imbibe  with  extreme  rapidity:  in  this  respect,  indeed, 
itiiooi  equalled  by  any  tissue  of  the  body.     But  the  membmnc  lining  the  alimentary  canal 
■btorbs  with  leas  facility  than  the  pulmonary  membrane,  in  consequence  of  its  being  less  vas- 
cular, and  covered  by  an  epidermoid  layer  and  by  mucus,  which  check  absorption:  while  the 
cutaneous  surface,  beimc  invested  by  an  inorganic  membrane  (the  epidermis)  does  not  possess 
the  nine  physical  faculties  for  absorption  met  with  in  either  of  the  foregoing  tissues;  and  hence 
the  eomparative  inertness  of  medicines  when  applieil  to  it.     In  fact,  it  is  only  by  the  ioog-oon- 

*■  Prieke,  AmntUtn  der  PharmaeUy  zziv.  74,  ISHB. 

«  MQller-a  Elements  of  Phystiology^  by  Baly,  vol.  i.  p.  242. 

*  Edinh.  Mtd.  and  Surg.  Jomm.  vol.  liii.  p.  45. 

*  Mailer,  op.  supra  eit.  vol.  i-  p.  840. 
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tinued  Kpplicalion  onbeie  agents  lo  ibe  licit),  or  by  llie  remoTsI  of  llie  epidermia,  Uiat  we  B 


itablBd  u 


n  the  g< 


I 


B.  Tlu  phyiical  and  elitmicat  proptrlia  of  mntinna. — The  »ffect  or  many  medidnes  is  in  pro 
iwdion  ID  Iheir  soitibilily.  Thus  arseniousnciil  and  morphJairBhoth  more  energetic  in  solultoa 
than  in  the  wlid  state.  Tiovr  liquida  (partii:ulB.rly  tliose  tnjxable  with  the  blood)  art!  much 
more  readily  absorbed  tlian  Dolids.  In  the  tiealmenl  Of  otises  of  poisoning,  ve  endeaTour  to 
take  advannge  of  ihii  Tact,  and,  by  roudeiing  subaliuicea  inaolable,  dirainiali  their  tuniTiiy,  or 
retider  Ibem  quite  inrtL 

y.  Cotidilionoftyilan. — Mageodie  asserts,  as  Ibe  result  of  experiments,  thai  p1eihar»  utiifiinnlr 
retards,  atid  depletion  as  conilanlly  promoceii,  abnorptinfi  i  and,  Iherelbre,  thai  when  we  wi^ 
to  promote  this  runction,  we  may  <[o  so  by  bloodletting.  Now  one  means  or  promoting  the  Mtkxi 
of  mercurinls  on  Iha  mouth  is  to  abstract  blood ;  and,  in  theory,  ibe  best  rneans  of  preventing 
the  operation  or  poisons  is  to  throw  a  quatilily  of  watm  water  into  the  veins;  a  practice  whtoh 
Magetidie  tried  on  animals,  and  found  iitccessfiil.  Caution,  ibererors,  is  recommended  JQ  iha 
employment  of  bloodletting  in  cbbbb  of  oarcotic  poisoning  while  the  poison  is  io  the  atomnch. 

5.  Si'milariiy  between  ihe  Temole  and  the  fiyiical  effectt. — The  action  of  a  meditnne 
is  limited  to  the  put  with  whiuh  mediciniil  mulecnles  are  in  cDQtttct;  but  it  ia  not  . 
confined  to  the  part  to  which  the  mcdiciuul  agent  vraa  Srst  applied;  since  b;  absorp- 
tion and  passage  into  the  blood  tbc  molecules  may  be  conveyed  to  distant  parts,  oa 
which  they  may  also  act.  If  they  are  absorbed  unaltered,  and  suffer  no  change 
during  their  pttsatge  through  the  system,  their  ttction  on  remote  parts  is  identical 
with  that  on  the  parts  to  which  they  were  first  applied.  But  if,  in  conse(|aence  of 
their  contact  with  the  living  body,  they  have  npdcrgone  chemical  change,  their  action 
is  modified  accordingly.  Cantharidcs  produce  irritation  and  indammution  of  the 
skin  and  mucous  membranes  when  applied  to  these  parts;  and  not  un frequently,  in 
oonsequence  either  of  their  external  employment  in  the  fnrra  of  blister,  or  of  their 
internal  administmtion,  they  also  produce  irritation  and  inflammation  of  the  bladder 
and  kidneys.  The  latter  effects  may  be  ascribed  to  the  absorption  of  the  cantharidin 
(the  active  principle  of  the  insects)  into  the  blood,  its  passage  out  of  tlie  system  by 
the  kidneys,  and  its  action  first  on  the  bladder  (with  the  mucous  meiubrane  of  which 
it  remains  for  some  time  in  contact)  and  afterwards  on  the  kidneys.  Oil  of  turpen- 
tine, which  also  irritates  and  inflames  the  akin  and  mucous  membranes  when  plaoed 
in  DOutact  with  them,  acts  in  a  siBiilur  way  on  ihe  bladder  and  kidneys. 

G.   Jtfrdicinal  or  poisonous  properties  of  Ou:  Jiuid* 
^'B-  '-  anil  snlidt  after  ihe  use  o/mrdicines  orpoiami. — The 

milk  is  frequently  found  to  have  aajuired  medidnal 
qualities  in  consequence  of  the  employment  of  medi- 
cinal substances  by  the  mother  or  wel-nurae;  it  is 
rendered  purgative  by  senna,  emetic  by  tartariied 
antimony,  narcotic  by  opinm,  tonic  by  quinine  and 
other  bitters,  antacid  by  alkalies,  and  an (i -syphilitic 
by  mercury.'  The  urine,  in  the  same  way,  somc- 
times  acquires  medicinal  or  poisonous  properties. 
Runge*  found  that  the  urine  of  rabbits  which  had 
been  fed  with  beljiidonna,  stramonium,  and  henbane, 
caused  dilatation  of  the  pupil  when  applied  to  the  eye 
of  another  animal.  But  the  most  remarkable  illus- 
tration is  that  of  the  Amanita  muicaria  (Fig.  7),  k 
fungus  employed  by  many  Siberian  tribes  [the  Sa- 
moyedes,  the  Osliaks.  the  Toongooses,  the  Yakntes, 
the  Yookahircs,  the  Koriakes,  the  Tshooktshes,  bat 
especially  the  Kamlscha (dales),  as  a  substitute  for 
alcoholic  liquors  to  produce  eicitement  and  inebria- 

'  Dr.  Lneoe>,ii)T**r)«IeF.!/F""i  M. 

■  tUmein  iniSil  In  i  VlmtilM.  (Orfila, 
pcntFd  Rmigeii  ciperi  '  '-       " 


kc,  in  Dtina  by  th«elTMt< 


'yth"""  "C''"''°'tWM-^'' 


Pboots  or  THE  Absorption  or  Mkdicines.  158 

tion.  It  impftrtfl  tn  intoxioatiog  quality  to  the  urine,  which  continues  for  a  con- 
oderable  time  after  taking  it.  A  man,  for  example,  may  have  intoxicated  himself 
U^4mj  by  eating  some  of  the  fongus;  by  the  next  morning  he  will  have  slept 
himself  sober;  bat  by  drinking  a  tearcopfal  of  his  urine,  he  will  become  as  powerfully 
utozicatcd  as  on  the  preceding  day.  "ThuB,"  says  Dr.  Greville,'  on  the  authority 
of  Dr.  liuigsdorf,  ''with  a  very  few  Amanxtm,  a  party  of  drunkards  may  keep 
«p  their  debauch  for  a  week,''  and,  ''by  means  of  a  second  person  taking  the  urine 
of  the  first,  a  third  of  the  second,  and  so  on,  the  intoxication  may  be  propagated 
through  five  individuals." 

The  Uood  of  an  animal  under  the  influence  of  poison  has  been  found  to  possess 
poisonous  properties.  Yemidre*  ascertained  that  if  the  extract  of  nux  vomica  "  be 
thrust  into  the  paw  of  an  animal  after  a  ligature  has  been  tightened  round  the  leg, 
80  as  to  stop  the  venous,  but  not  the  arterial,  circulation  of  the  limb,  blood  drawn 
bom  an  orifice  in  a  vein  between  the  wound  and  ligature,  and  transfused  into  the 
vein  of  another  animal,  will  excite  in  the  latter  the  usual  effects  of  the  poison,  so 
M  even  to  cause  death )  while,  on  the  contrary,  the  animal  from  which  the  blood 
has  been  taken  will  not  be  afiected  at  all,  if  a  sufficient  quantity  is  withdrawn 
before  the  removal  of  the  ligature." 

Lastly,  tht  flesh  of  poisoned  animals  has,  in  some  cases,  been  found  to  possess 
deleterious  qualities.' 

7.  Divindn  of  the  spinal  card,  or  of  all  parts  excrpt  the  bloodvessels,  does  not 
praeni  iXe  remote  effects."— Some  poisons,  as  hydrocyanic  acid,  are  equally  active 
when  applied  to  the  legs  of  an  animal  whoso  spinal  marrow  has  been  divided.  In 
this  case,  the  effect  of  the  poison  could  not  be  the  result  of  its  action  on  the  nerves 
of  sensation  and  voluntary  motion. 

Ic  has  been  objected  that  the  division  of  the  himbar  spine  does  not  prevent  the  action  of 
poiions  hy  the  nervous  system,  because  it  docs  not  destroy  the  action  of  the  excito-mouiry  or 
ijnpaibeiic  fystem,  the  nervous  branches  of  which  are  <Ustribntcd  to  the  lining  membrane 
of  the  blood Teeaels.  I  am  aware  that  it  is  an  experiment  liable  to  objection ;  but,  on  the 
vhole,  it  is  certainly  fevoumble  to  the  opinion  of  the  operation  of  poisons  by  absorption ; 
more  particiilarly  when  we  boar  in  mind  that  tlie  motion  of  the  blooil  is  necessary  to  the  action 
or  the  poison;  for,  if  the  circulation  of  a  part  bo  obstructed,  the  poison  will  no  longer  act. 

Hagendie  and  Delille*  divided  all  the  parts  of  one  of  the  posterior  extremities 
of  a  dog,  except  the  artery  and  vein,  the  former  being  left  entire,  for  the  purpose 
of  preserving  the  life  of  the  limb.  A  portion  of  the  vpan  tieuti  was  then  ap- 
plied to  a  wound  in  the  foot :  in  the  short  space  of  four  minutes  the  effects  of  the 
poison  were  evident ;  and  in  ten  minutes  death  took  place.  It  was  inferred,  there- 
fine,  that  the  poisoning  took  place  by  venous  absorption. 

Several  objections  have  been  raiseci  to  this  inference :  first,  the  exhibition  of  opium,  to 
diminiflli  the  pain  of  the  operation,  has  been  said  to  vitiate  the  whole  of  the  experiment; 
Keoodly,  the  coats  of  the  arteries  and  veins  contain  lymphatics,  by  which  absorption  might  be 
carried  on ;  and  thirdly,  as  the  poison  was  introduced  into  a  wound,  the  i>oison  might  have  com- 
bined with  the  Uoori,  and  have  rendered  it  deleterious,  without  the  process  of  absorption  taking 
place.  The  first  two  of  these  objt'ictions  have  been  obviated.  In  a  second  expnriment,  Ma- 
fmdie  severed  the  artery  and  the  vein,  and  reconnected  them  by  quills,  so  as  to  preclude  the 
pOMbiiiiy  of  absorption  taking  place  by  the  lymphatics :  the  effects  were  the  same.  Some  years 
libce  I  assisted  in  performing  an  analogous  experiment,  using  s/ryrAiaa  instead  of  the  t(/>as  tuute, 
and  without  administering  opium  ;  death,  preceded  by  the  u^ual  symptoms  of  poisoning,  took 
place  in  twelve  minutes. 

8.  Production  of  remote  effects  ht/  Hie  ivJeHion  of  medicines  or  poisfms  into  the 
Uuod. — Medicinal  or  poisonous  agents,  injected  into  the  bloodvessels,  exert  the 

*  .Vrmairi  of  the  W^rnarian  Natural  History  Society,  vol.  iv.  part  ii.  p.  313.  If^l.  S«e  also,  on  this 
nbieet,  Phocba»,  Dfutsrhlamlr  kryptognmiKrhc  Gifls'Wiirh%f^  p.  27,  1B39;  The  History  of  Kamtschatka 
mitkt  KmrilMki  laiands  [by  8teller  and  Kmsheninicolf],  translated  [t'rnin  the  RussiunJ  by  Dr.  J.  Grieve, 
p.m.  Gliiareater,  1764 

>  Jommat  de*  Progrit  dei  Scienee*  Mid.  1827,  iii.  121,  quoted  by  Dr.  Christison,  Treatist  on  Poisons^  4th 
id.  p.  14. 
'  Hee  OB  this  lobject  Christiunn,  op.  eit.  4th  ed.  p.  80. 

*  MftfendieU  EUmtntary  Comptnd.  of  Physiology^  translated  by  Dr.  Milli{fan,  p.  SSI,  Edin.  1823. 
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same  kind  of  specific  influence  over  the  functions  of  certain  organs  as  when  diej 
are  administered  in  the  usual  way ;  but  that  influence  is  more  potent.  Tbu,  tu- 
tar  emetic  causes  vomiting,  castor  oil  pnr^ng,  opium  stupor,  and  strjefania  qo&tsI- 
sions  when  thrown  into  the  veins. 

Rapidity  of  Absorption. — ^Dr.  Blake*  states  that  the  rapidity  of  the  aetioii 
of  a  poison  is  in  proportion  to  the  rapidity  of  the  circulation.  Thus  a  sabataiioe 
injected  into  the  jugular  vein  of  a  horse  arrives  at  the  capillary  termination  of  die 
coronary  arteries  in  ten  seconds ;  of  a  dog,  in  twelve  seconds ;  of  a  fowl,  in  six 
seconds ;  of  a  rabbit,  in  four  seconds ;  and  he  adds,  that  the  time  required  for  the 
first  symptoms  of  the  poison  to  present  themselves  bears  a  close  relation  to  the 
rapidity  of  circulation.  Professor  Bering,  of  Stuttgardt,*  found  that  the  time  wlueh 
a  solution  of  fcrrocyanide  of  potassium,  injected  into  the  jugular  vein,  reqairsa  to 
reach  that  of  the  opposite  side,  was,  in  various  experiments,  from  twenty  to  thirty 
seconds.  And  Dr.  Blake*  states  that,  in  dogs,  a  substance  which  does  not  aei  on 
the  capillary  tissue  passes  from  any  part  of  the  vascular  system  hack  to  the  aama 
part  again  in  from  twelve  to  twenty  seconds.  But,  rapid  as  is  the  circulation  of  poi- 
sonous molecules,  it  has  been  supposed  not  to  be  sufficiently  so  to  explain  tho  op^ 
ration  of  certain  poisons  which  have  been  said  to  act  instantaneously ;  and  hanee 
an  argument  has  been  raised  in  favour  of  the  nerves  being  the  medium  hj  which 
tho  deadly  impression  is  conveyed.  To  this  Dr.  Blake*  replies,  that  an  interval, 
always  more  than  nine  seconds,  elapses  between  the  introduction  of  a  poison  into 
the  capillaries  or  veins,  and  the  first  symptoms  of  its  action ;  a  period  sufficiently 
Ions  for  a  poison  to  be  brought  into  general  contact  with  the  tissues  it  afiecta. 

Organs  of  Absorption  of  Medicines. — The  particles  of  medicinal  and  poi^ 
sonons  substances  are  absorbed  by  the  veins  principally,  but  also  by  the  lymphatics 
and  lactcals. 

The  absorption  of  these  substances  by  the  veins  b  proved  by  the  following  CI^ 
cum  stances : — 

1.  Tlie  detection  of  medicines  and  poisons  in  the  venous  blood  (see  p.  140). 

2.  The  occurrence  of  sympioms  of  poi^nin;^  when  the  poisoned  part  communieatM  widi 

the  general  system  merely  l>y  the  me'lium  of  the  blood  (see  p.  153). 

3.  Mn(;eiidie  states  that  the  ligature  of  the  lacteals  does  not  prevent  the  oocurrence  of  poi- 

soning by  agents  introduced  into  the  intestines. 

4.  Ligature  of  the  bloodvessels  prevents  the  occurrence  of  symptoms  of  poifloning  (lee 

p.  151). 

But  absorption  is  also  effected  by  the  lymphatics  and  lacteals  (see  p.  149), 
though  it  appears  to  be  slow  and  confined  to  certain  agents. 

[In  the  year  1821,  the  prevailing  and  settleil  opinion  among  the  medical  men  of  Philadelphia 
was  that  vital  and  chemioil  processes  were  utterly  incompatible  with,  and  antagonistic  to  eaefa 
other :  nnd  that  the  latter  could  not  commence  to  exist  until  the  complete  cessation  of  the  ibrmer. 
As  a  corollary  from  this,  it  was  held  that  the  cavity  of  the  veins  and  heart  was  utterly  intole- 
rant of  the  minuted  portion  of  foreign  matter;  and  that  the  introduction  of  either  medicines  or 
mild  substances  into  it  was  neci.'jtsariiy  followeil  by  convuUioiis  and  other  violent  symptomi, 
and  by  speedy  ileath.  Kxperiinent>  in  which  these  results  inok  place  were  cited  in  oonArraa- 
tion.  The  reports  of  trials  of  this  kind  published  iu  Europe  were  variously  discredited;  and 
belief  in  them,  among  some  in  high  positions,  was  directly  and  abruptly  denied. 

A  course  of  experiments  in  livini;  and  recently  slaughtered  animals,  with  the  design  to  illai- 
trate  this  subject,  was  instituted  iu  the  aUtve  year,  under  the  auspices  of  an  Academy  of  Medi- 
cine, whii^i  coniinue«l  to  meet  for  only  two  years,  ami  at  the  exj>en«e  of  Dr.  Nathaniel  Chap- 
man; and  the  indiviiluals  uameil  for  this  serviiv  were  the  late  Dr.  Jason  V.  O'Brien  Lawrance, 
recently  of  New  Orleans,  the  late  Or.  Ricliant  Harlan,  and  Dr.  B.  H.  Coates. 

It  iii  not  to  be  denied  that  they  commem^ed  their  task  with  a  strong  expectation  of  sooner  or 
later  dettvting  errors  in  the  results  whi.*h  were  then  doing  so  much  honour  to  the  name  of 
Professor  Magendie.  With  the  exception,  however,  of  the  hy()oiheMS  of  not^abtorptiom  6jf  lAc 
lymphatics,  \i*hich  they  ci-)nfuted,  they  soon   fotiiut   themselves  compelled  to  confirm  almost 


»  Lomil.  Mf.t.  Gnz.  for  J«nr  l^^,  l~tl 

'  Tii-ilrnituin  ami  Trevinmus.  /»if«f ^•■f*^;  ^u'  Phytiolt^iff  in.  p.  XOS. 

'  EJin.  Mid.  and  Sti'g.  Jcn-m.  vol.  liii.  p.  VJ.  *  Ibid,  p.  49. 
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evfiT  one  of  his  statemenu  which  they  had  end«ivoured  to  submit  lo  the  test  of  repetition. 
The  progreauve  diange  of  their  opinions  is  vii»ibie  in  the  diflference  between  ilie  first  and 
■Boond  reports.  In  th«  first,  they  state  that  their  senso  of  duty  to  the  association  which  ap- 
pointed ihem  led  ihein  to  read  what  they  had  already  prepared,  at  the  same  time  that  they 
wertt  quite  aware  of  the  incompletenens  of  their  |)erformance,  and  the  neces^iity  of  much  more 
eitensive  inquiries.  Sixty-six  formally  recorled  experiments  are  givenf  with  some  collateral 
trials.  Throughout  both  this  and  the  subsequent  reports,  the  more  numerous  repetitions  of  a 
prooest  were  recapitulated  in  tables,  for  convenience  of  reference.  They  believed  they  bad 
csiabtisbed  the  following  propositions: — 

Thai  oolouring  matters  are  not  absorbe<I  in  the  living  body  ;  the  result  of  their  trials  differing 
from  that  recorded  by  John  Hunter,  then  of  an  authority  dit^ciilt  to  be  questioned,  and  agreeini; 
with  ilioae  of  recent  observers.  Their  trials  did  not  extend  to  long  continued  absorption,  as  of 
nitrate  of  silver,  of  madder  carried  to  the  bunes,  && 

That  camphor  is  absorbed,  iliough  with  uncertainty  and  irregularity,  and  can  manifest  its 
■Dell. 
That  assaftEtida  is  freely  absorbed,  and  exhibits  its  smell. 

Thai  prussiate  of  potas«a  enters  by  the  route  of  the  l.icteals  and  tho  ductus  thoracicns. 
That  the  odoursof  camphor,  assafstidn, and  mint  infiltrate  through  the  intestines;  thus  prov- 
ing the  possibility  of  the  occurrence  of  transudation  during  life.  And  that  the  chemical  and 
odoriferous  substances  just  mentioned  are  transmitted  into  the  circulation  with  more  delay  and 
difficulty  from  the  stomach  than  from  the  small  int€*stines,  and  with  much  more,  ntpiin,  from 
ihesc  than  from  the  serous  cavity  of  the  abdomen.  Two  otiier  results  ore  given,  which  the  pro- 
gress of  their  subsequent  inquiries  threw  in  doubt,  and  which  we  omit.  It  was  abundantly 
felt,  however,  that  the  principal  usefulness  of  this  course  of  experiments  was  in  the  apprentice- 
ship which  it  aflbnled  for  the  series  undertaken  in  the  next  year. 

la  lb22,  Dr.  Harlan  declined  continuing  in  this  service;  and  the  other  two  members  of  the 
late  committee  resolved  to  endeavour  to  prosecute  it  to  more  positive  and  permanent  conclu- 
itoiis.  The  academy  had  ceased  to  hold  meetings,  but  the  operators  were  again  furnished 
with  t'linds  by  Professor  Chaptnan. 

Two  trials  were  made  of  feeding  animals  with  prussian  blue  or  indi^so;  in  six,  cochineal, 
red  Saunders,  annotta,  turmeric  or  prussian  blue  was  thrown  into  the  cavity  of  the  abdomen; 
in  seven,  prussiate  of  potass  was  mixed  with  the  food  of  animals  under  orditinry  circumbtances ; 
in  two,  the  same  was  done  with  animals  previously  kept  hungry;  in  nine,  it  was  iiijtx:ted 
dom-n  the  <E»ophagus;  in  one,  it  was  secured  within  tho  rectum  by  a  ligature  ;  in  eleven,  after 
injeciion  down  the  cesophagtis,  that  conduit  was  tied;  in  two,  the  vena  portnrum  was  secured, 
and  the  prussiate  thrown  flown  the  o^opliagus;  in  three,  tlie  canlia,  the  durjdenuiTi,  and  the 
entire  contents  of  the  cajisule  of  Gliswn  were  secured  by  ligature,  and  the  prussiate  iiilnxluctvl 
into  the  stomach;  in  one,  prior  to  such  introduction,  the  thoracic  duct  was  tied;  in  three,  both 
tlisl  and  the  lymphatic  trunk  of  tlie  right  side  were  serured,  and  in  one  of  them,  the  vena 
Cflva  :  in  another,  both  lymphatic  trunks,  the  cardia,  and  the  duodenum  ;  in  four,  1x)th  lympha- 
tic trunks  and  the  vena  portariim,  the  canlia  and  duoilenum  l)eing  leli  undii^turlKMl ;  in  four 
others,  vena  portarum,  both  lymphatic  trunks,  cardia,  and  duo<lenum  were  secured;  in  one,  tho 
Momach  was  entirely  insulated  by  ligatures  and  leA  in  the  alMiomcn,  to  test  the  effect  of  transu- 
dation ;  in  seven,  the  prussiate  was  thrown  into  the  lungs  of  living  animals;  in  one,  the  same 
wu  done  to  an  animal  previously  bled  to  death ;  five  other  injections  were  made  into  tho 
abdominal  cavity  of  animals  in  other  respects  undisturbed,  to  compare  the  result  in  tlie  different 
floitU  of  the  animal ;  four  more,  to  ascertain  tlie  shortest  time  in  whifrh  this  substance  would 
leach  the  thoracic  duct;  in  one,  the  injection  was  made  into  the  cellular  membrane  of  a  sepa- 
riied  limbs  connecte«l  with  the  body  only  by  columns  of  arterial  nnd  venous  blood,  moving 
Aiongb  quills;  four  injections  into  the  abdominal  cavity  were  mode,  to  ascertain  whether,  and 
bow  far  aljsorptnn  through  the  lymphatics  continues  after  the  cessation  of  the  circulation,  nnd 
of  the  animal  functions,  in  two  of  which  trialss  the  great  vessels  were  secured  by  lignture  at 
IbHr  insertion  into  the  heart ;  injections  were  mailc  in  the  same  muniior  with  green  sulphate 
of  iron,  of  which  two  were  made  into  the  alimentary  catial,  three  into  the  abdomen,  and  two 
into  the  cellular  tissue;  in  seven  animals,  bnih  these  substances  were  inji^ctcnl  into  ditferent  parts 
of  the  organization  at  the  same  time,  to  endeavour  to  obtain  actual  ami  positive  evidence 
whether  the  chemical  change  usually  resulting  from  their  mixture  would  really  take  place 
during  the  continuance  of  the  vita]  function;  and  six  trials  were  made  of  M.  Magcndie's  experi- 
ment with  poisons  on  a  separate  limit,  with  quills  in  the  vessels. 

In  this  laborious  and  unpleasant  effort  to  dimini.ih  in  a  small  degree,  among  their  countrymen. 
die  reproach  of  iocertituile  in  medicine,  and  a  disi)osition  to  profess  <ifiubis  of  the  science  of 
lbea;;p,  the  experimenters  believed  that  they  had  established  the  following  propositions: — 

That  no  question  could  longer  l>e  asked  of  the  capability  of  the  bloodvessels  to  contain  foreign 
laJ  even  pulverulent  matters,  as  in  the  seven  double  iig>ctions,  in  which  the  insoluble  prussian 
blue  was  freely  generateil  in  the  living  economy,  without  any  violent  disturbance  of  the  func- 
tk>ni.  In  one  in^'tance,  the  lungs  were  fouud  coloured,  through  nearly  their  entire  surface,  of  a 
briglit,  but  intense,  blue. 
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That,  with  the  two  poisonoua  agents  experimented  on,  nnz  Toraica  and  Javm  Upas  (the 
Antiaris),  the  specific  effects  described  by  authors  as  belonging  to  the  drug  wfre  produced,  after 
its  injection  into  the  veins;  and,  in  part,  the  operators  added  their  mite  of  praise  to  the  fiime  of 
MM.  Magendie  and  Orfila,  whose  experiments  on  this  point  were  then  most  known  in  Amerka. 

That  the  violent  excitements,  irregular  convulsions,  and  speedy  death,  from  injections  into  ibe 
veins  alone,  met  with  in  other  experimental  trials,  must  have  been  owing  to  interfering  causes. 
An  instance  of  this  has  since  become  familiar,  in  the  entrance  of  air  into  the  veins^  and  the 
speedy  occurrence,  in  succession,  of  convulsive  struficgles  and  death. 

That  absorbed  fluids  pass  into  the  circulation,  both  by  the  route  of  the  local  veins  and  bf  that 
of  the  lymphatics  and  lacteals.  The  latter  prooess,  with  the  exception  of  the  case  of  ebjle^  wu 
then  hypothetical ly  denied  by  M.  Magendie. 

That  saline  and  watery  matters  entered  from  the  alimentarj^  canal  in  far  greater  aoMNmt 
and  with  far  greater  rapidity  by  the  veins  than  by  the  absorbents  of  either  or  both  classes.  As 
to  the  mode  by  which  substances  pass  into  the  cavities  of  these  vessels,  and  particularly  as  to 
the  question  whether  there  existed  numerous  and  diversified  communications  between  die 
lymphatic  and  venous  systems,  the  observers  did  not  inquire.  We  have  seen  ttiaii  in  1881, 
they  had  demonstrated  the  occurrence  of  transudation.  ^ 

That,  as  far  as  their  experimental  trials  went,  there  was  no  ground  for  believing  a  commDni- 
eation  between  the  digestive  tube  and  the  bladder  otherwise  than  through  the  general  cireulatimi. 
The  opinion  thus  controverted  was  then  extant  in  America,  on  the  authority  of  Profeiior  Blu- 
menbach. 

That  absorption  was  far  more  rapid  from  a  serous  cavity  (that  of  the  perilonenra),  next  in 
rapidity  from  the  cellular  substance,  and  much  slowest  of  the  three  from  the  cavity  of  the  ali- 
mentary canal. 

That  absorption  by  the  lymphatics  continued  as  a  regular  process,  after  the  cessatioii  of  the 
dreulation  and  of  the  animal  functions.  This  was  considered  as  an  experimentum  cmeia, 
demonstrating  beyond  denial  the  error  then  entertained  by  M.  Magendie,  in  supposing  that  the 
lymphatics  absorbed  nothing,  but  were  mere  instrumenu  for  returning  the  serum  of  the  blood, 
and  that  the  lacteals  absorbed  nothing  but  chyle. 

That  the  stomach  and  intestines,  in  their  ordinary  state,  appear  to  be  insensible  to  pain  fiom 
physical  violence.] 

Mechanism  of  Absorption  of  Medicines. — The  absorption  of  medicinei 
consists  of  two  acts ;  first,  their  passage  through  the  interstices  of  the  oiganiied 
tissue  with  which  they  are  placed  in  contact,  and  secondlj,  their  diffoaion  and  cir- 
culation. 

a.  The  passage  of  medicinal  substances  through  organized  tissues  is  effected  by 
imbibition  and  endosmose,  and  is  exclusively  a  physicfu  action. 

Afagcndie  exposed  and  isolated  the  jugular  vein  of  a  dog,  placed  it  on  a  card,  and  dropped 
some  aqueous  solution  of  the  extract  of  nux  vomica  on  its  surface,  taking  care  that  the  poiioa 
touched  nothing  but  the  vein  and  the  card.  In  four  minutes  the  efi^ects  of  the  substance  became 
manifest,  and  the  dog  died.*  It  must  be  admitted,  however,  that  the  result  of  this  experiment 
does  not  absolutely  prove,  though  it  strongly  supports,  the  opinion  of  the  imbibing  power  of  the 
living  vessels ;  for  it  might  be  objected,  that  the  nerves  of  the  venous  coats  propagated  the 
impression  of  the  poison,  and  that  death  took  place  without  abwrption;  or,  that  the  small  veins 
of  the  venous  coat  had  taken  up  the  poison.  The  proof,  therefore,  should  consist  in  the  deiao- 
tion  of  the  poison  within  the  vessel.  Now  this  has  been  obtained  by  Magendie:  a  solution  of 
nux  vomica  was  placed  on  the  carotid  artery  of  a  rabbit ;  but  as  the  tissue  of  arteries  is  firmec 
and  less  spongy,  and  iheir  parietes  thicker,  than  those  of  veins,  a  longer  time  elapsed  before 
the  poison  traversed  the  vessel.  In  ilAeen  minutes,  however,  it  had  passed,  and  on  dividing 
the  vessel  the  blood  adherent  to  its  inner  wall  was  found  to  possess  the  bitter  taste  of  the 
poison. 

[A  fact  confirmative  of  the  doctrine  of  penetration  through  living  tissues  is  detailed  by  Dr. 
Mitchell.  He  states  that,  "while  enfznf^ed  in  investigating  Magemlie's  theory  of  venous  absorp* 
tion,  I  coloured  the  diaphmsm  of  a  living  cat  blue,  by  placing  a  solution  of  prussiate  of  potash 
on  one  side,  and  that  of  sulphate  of  iron  on  the  other."  See  papers  on  the  Pendratwenm  rf 
FluitUy  by  J.  K.  Mitchell,  M.  D.,  &c.  American  Journal  of  MediciU  Sciences^  November^  1830,  in 
which  are  detailed  other  ingenious  and  interesting  experiments  on  this  subject. — J.  C] 

|3.  The  diffusion  and  circulation  of  medicinal  substances,  after  they  have  passed 
through  the  coats  of  the  vessels,  are  effected  by  the  circulating  blood,  and  are  physical 
phenomena. 

The  following  experiment  is  a  physical  illustration  of  both  imbibition  and  circulation  of  medU 


*  Magendie,  Leeturcfy  in  the  Lancet,  Oct.  4, 1«*34. 
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cioal  sobstancei :  If  a  eorrent  of  water,  coloured  by  litmus,  Fig.  8. 

be  allowed  lo  pass  from  a  bottle  (Fig.  8,  a),  through  a  vein 
inmeraed  in  diluted  sulphuric  acid,  contained  in  a  glass 
dish  (A),  into  a  reservoir  (c),  the  litmus  liquor  is  soon  ob- 
served to  become  reddened  by  its  passage  through  the  vein, 
in  oonaequence  of  the  add  permeating  the  venous  coats. 
If  the  relative  position  of  the  fluids  be  altered — that  is,  the 
lianas  put  in  the  dish  (6),  and  tlie  acid  passed  from  the 
bottle  (a)  throagh  the  vein — the  litmus  will  still  become 
reddened;  showing  that  the  acid  has  passed,  in  this  case,  jSpparaluM  to  HhutraU  Phytical 
fsom  within  outwards.  Jibtorption. 

Gases  and  vapours,  as  well  as  liquids,  also  readily  per- 
meate dead  animal  membrane.    But  the  same  membrane  is  unequally  permeated  by  different 
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Although  the  acts  by  which  the  absorption  of  medicines  is  effected  maj  be  thus 
regarded  as  physical,^  jet  vital  actions  are  so  far  necessary  to  the  process,  that  they 
Bvpply  the  conditions  under  which  the  physical  phenomena  are  manifested. 

Thos,  though  dead  tissues  imbibe,  and  though  endosmose  takes  place  through  a  dead  as  it 
does  also  through  a  living  membrane,  yet  the  vital  actions  of  the  heart  and  lungs  are  necessary 
to  keep  up  the  circulation  of  the  blood,  by  which  the  medicinal  molecules  are  conveyed  to 
distant  pans,  and  the  further  imbibition  and  endosmose  of  the  medicine  promoted. 

Action  of  Medicines  subsequent  to  Absorption. — Medicinal  substances, 
after  their  introdaction  into  the  blood,  circulate  with  this  liquid,  trayerse  the  ca- 
pillaries of  the  various  organs  of  the  body,  and  are  ultimately  thrown  out  of  the 
Byatem  by  the  excreting  organs.  We  have,  therefore,  to  consider  their  action,  first, 
CD  the  blood;  secondly,  on  the  tissues  of  organs;  thirdly,  on  the  excreting  organs. 

1.  Action  of  medicines  on  the  blood. — A  considerable  number  of  medicinal  sub- 
ttanees,  after  their  introduction  into  the  circulation,  produce  changes  in  the  condition 
of  the  blood.  But  neither  the  precise  nature  of  these  chances,  nor  the  particular 
ijmptotns  which  they  give  rise  to,  have  as  yet  been  accurately  determined. 

As  the  living  blood  consists  of  two  parts,  viz.,  corpuscles,  and  a  clear  liquid 
called  plasma  or  liquor  sanguinis,  it  will  be  convenient  to  notice  separately  the  action 
of  medicines  on  each  of  these  parts. 

ft.  Action  o/ medicines  on  the  blood-corpuscles. — K  we  assume  the  blood-corpuscles 
io  be  endow^  with  vitality,  we  may  regard  the  effects  of  medicines  on  them  as 
threefold :  viz.,  physical,  chemical,  and  vital. 

The  well-established  endosmotic  effect  of  medicines  on  the  blood-corpuscles,  and 
to  which  I  have  already  had  occasion  to  refer  (see  p.  141),  is  an  instance  of  a  physical 
eibet.  Under  the  influence  of  certain  agents,  these  bodies  become  distended,  and 
eren  burst;  while,  under  the  influence  of  others,  they  are  more  or  less  completely 
CBptied  of  their  liquid  contents,  and  thereby  become  collapsed,  shrivelled,  and 
CMTDgated. 

Tliat  chemical  effects  are  also  produced  on  the  blood-corpuscles  can  scarcely,  I 
think,  be  doubted,  though  it  is  difficult  to  adduce  unequivocal  evidence  of  this. 
The  alteration  produced  in  the  colour  of  the  blood  by  the  action  of  poisons  (e.  g. 
nlphnretted  hydrogen  and  hydrocyanic  acid),  and  the  effects  of  chalybcates  in 
nttoring  a  healthy  vermilion  tint  to  anaemic  subjects,  must  be  consequences  of 
ehemical  changes  effected  in  the  contents  of  the  red  corpuscles. 

The  vital  effects  are  more  obscure  than  either  of  the  two  preceding  effects;  and 
Schultz,^  who  is  the  great  advocate  of  their  existence,  obviously  confounds  many 
phyacal  and  chemical  effects  with  them.  He  believes  that  the  capsule  of  the 
oorposele  is  an  organized  structure  possessing  vitality;  and  he  admits  two  kinds  of 
lital effects  produced  on  it:  the  one,  which  he  calls  stimulating  or  anabiotic;  the 
other,  paralyzing  or  biolytic  (see  p.  144).  The  former  are  especially  produced  by  the 
ethereal  and  aromatic  substances;  the  latter,  by  water,  diluted  acids,  the  haloid 
nbstances  (particularly  iodine),  prussic  acid,  belladonna,  and  henbane.     Medicines, 

'  IfatUrlickef  8^$t$m  dtr  allgenuiiUH  PharmakologUf  pp.  155  and  161. 
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says  Scbnltz,  oanse  bioljtic  effects  by  lessening  tbe  contraodlity  of  the  blood-ooN 
puscles;  and  tbese  are  in  consequence  rendered  unfit  for  respiration^  and  are  incapaci- 
tated for  firmly  retaining  the  colouring  matter,  which,  in  consequence,  ia  more  or 
less  dissolved  by  the  plasma.  Water,  an  important  biolytic  agent^  operates  mon 
nesatively  than  positively,  since,  by  diluting  the  plasma,  it  lessens  the  atimnlatiiiK 
influence  of  the  dissolved  salts  on  the  blood-corpuscles.  Salts,  on  the  other  han^ 
strongly  excite  the  corpuscles  to  contract,  and  cause  them  to  retain  firmly  the 
colouring  matter,  which,  therefore,  is  not  given  up  to  the  plasma. 

But  Dr.  Rees,  to  whose  writings  I  have  before  had  occasion  to  refer  (see  p.  92\ 
has  clearly  proved  that  the  effect  of  water  and  saline  solutions  on  the  blood  is  physioali 
being  produced  by  endosmose. 

According  to  Miallie/  medicines  and  poisons  have  four  kinds  of  action  on  the  blood  >— 

1.  Some  moderate   its  course  by  more  or  less  coagulating  its  serum,  &c.:  as  nitric  acid, 

creaeote,  alcohol,  the  poisonous  principle  of  fungi,  metallic  salts, &c.  Tbe  same  efleel 
is  produced  by  the  precipitation  in  the  blood  of  insoluble  bodies:  at  the  nils  of 
strontian,  of  lime,  of  baryta,  &c 

2.  Some  liquefy  the  blood,  and  accelerate  its  course :  as  the  acetates  of  ammonia,  nitrnta  of 

potash,  the  iodides,  bromides,  &c 

3.  Some  modify  the  chemical  reactions  M'hich  take  place  in  this  liquid,  and  which  are  most 

frequently  effected  by  seizing  its  oxygen,  a  phenomenon  which  prevents  hafmatosis, 
and  produces  chlorosis,  anemia,  &c.:  as  is  the  case  with  siflphuret^  hydrogen,  and 
especially  with  hydrocyanic  a(ud,  M'hich  produces  instantaneous  death  in  a  mannei 
hidierto  inexplicable,  and  which  may  be  ascribed  to  the  catalytic  force. 

4.  Some  produce  abnormal  chemical  reactions  in  it;  as  the  poison  of  rabid  animals,  the 

veiK)m  of  poisonous  serpents,  &x!.,  wliich  seem  to  act  in  the  manner  of  ferments,  whose 
etfects  appear  to  bo  destroyed  by  the  caustic  alkalies,  powerful  acids,  fire,  &c. 

fi.  Action  of  medicines  on  the  plasma. — ^There  are,  at  least,  two  kinds  of  efleet 
produced  by  medicinal  and  poisonous  agents  on  the  blood,  which  are  referable  to 
the  action  of  these  substances  on  the  plasma.  These  are,  an  alteration  ii^  the  con- 
sistence of  the  blood,  and  a  change  in  its  coagulability. 

In  animals  poisoned  by  hydrocyanic  acid,  as  well  as  by  other  agents,  alterationi 
in  the  consistence  of  the  blood  have  been  frequently  noticed;  and  it  is  probable 
that  many  medicinal  agents  produce  some  effect  of  the  same  kind;  but  our  infor- 
mation on  this  point  is  very  vague  and  unsatisfactory,  owing  principally  to  the 
difficulty  or  impossibility  of  correctly  estimating  slight  changes  of  consistence. 

The  coagulation  of  the  blood  may  be  retarded  or  promoted,  and  the  quantity  of 
fibrine  obtained  therefrom  lessened  or  augmented,  by  various  medicinal  and  poi- 
sonous agents.  Thus  the  ncutml  salts  and  narcotics  for  the  most  part  retard  or 
prevent  the  coagulation.  It  is  well  known  that  the  addition  of  nitre  or  sulphate 
of  soda  to  fresh-drawn  blood  impedes  the  coagulation;  and  the  same  effect  appears 
to  be  produced  by  administering  these  salts  to  living  animals.  In  a  case  of  acate 
pneumonia  in  a  robust  countryman,  Schultz  abstracted  two  ounces  of  blood,  a 
quantity  which  could  have  but  little,  if  any,  influence  on  the  residual  blood  in  the 
system.  The  blood  thus  abstracted  yielded  5  per  cent,  of  fibrine.  At  the  end  of 
twenty-four  hours',  during  which  time  the  patient  had  taken  three  drachms  of  nitre 
and  an  ounce  of  sulphate  of  soda,  two  ounces  of  blood  were  again  drawn ;  and  thii 
portion  yielded  only  3.4  per  cent,  of  fibrine.  The  use  of  the  nitre  and  alkaline 
sulphate  was  persevered  in,  and,  at  the  end  of  twenty -four  hours  more,  the  patient 
was  again  bled  to  the  same  extent;  but  this  portion  of  blood  yielded  only  1.9  per 
cent,  of  fibrine.  Thus,  then,  it  appears  that  under  the  continued  use  of  these  salts 
the  quantity  of  spontaneously  coagulating  matter  (fibrine)  in  the  blood  progressively 
Ici^senod.  This  effect  has  been  termed  anti-plastic  or  plastilytic.  Stimulants,  such 
as  the  volatile  oils  and  alcohol,  have  an  opposite  or  anaplasmatic  effect  on  the  bIood| 
that  is,  they  increase  the  quantity  of  spontaneously  coagulating  matter. 

2.  Ai'tion  of  medicines  on  thr  tiasws  of  organs. — The  specific  operation  of  medi- 


^  Trnitf  dt  VAri  dt  PormuUr,  quoted  by  Merat,  in  the  SurpUnunt  an  DUticnnairt  wiiv.  dt  Mat.  JM. 
p.  IW.  ISW. 
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dues,  after  their  absorption,  on  particular  organs  is  well  known.  Thus  opium  acts 
oa  the  braini  stiychnia  on  the  spinal  cord,  and  so  on.  Poiseuille  has  ingeniously 
attempted  to  explain  some  of  these  effects  endosmotically,  as  I  have  before  stated 
(lee  ante,  p.  142);  while  Percy,  on  the  other  hand,  has  endeavoured  to  account  for 
them  on  chemical  principles  (see  ante,  p.  138).  But  neither  physics  nor  che- 
Bustry  appears  to  be  capable  of  furnishing  a  satisfactory  explanation  of  the  specific 
cSecta  ox  medicines,  which,  therefore,  must  be  referred,  at  least  for  the  present,  to 
peeuliarities  in  the  vital  endowments  of  particular  parts. 

Anion  of  medicinal  substances  on  the  capillary  circulation. — ^According  to  the 
experiments  of  Poiseuille,*  it  would  appear  that  certain  medicines,  when  intro- 
duced into  the  blood,  modify  the  circulation  in  the  capillaries  of  living  animals. 
Those  ^hich  facilitate  the  capillary  circulation  are,  acetate  of  ammonia,  nitrate  of 
potash,  sal  ammoniac,  chloride  of  potassium,  nitrate  of  ammonia,  iodide  and  bro- 
mide of  potassium,  and  most  mineral  waters  (more  than  forty  were  tried).  The 
following  substances  retard  the  capillary  circulation  :  Alcohol,  chlorides  of  sodium 
and  magnesium,  sulphate  of  ammonia,  &c. ;  sulphuric,  tartaric,  oxalic,  acetic,  &c. 
adds.     Water  and  ammonia  counteract  the  retardation  produced  by  alcohol. 

The  opposite  efTects  here  staled  to  be  produced  by  the  chlorides  of  i)ota88ium  and  eodiiim  (salts 
which  closeljBgree  in  moat  of  their  properties),  as  well  as  by  different  salts  of  ammonia,  throw 
lome  doubt  over  the  Booutacy  of  these  observations,  which  require  to  be  confirmed  by  other 
experiments. 

3.  Action  of  medicines  on  the  excreting  organs, — Medicinal  and  poisonous  sub- 
stances, after  they  have  been  taken  up  and  conveyed  into  the  blood,  are  got  rid  of 
bj  the  different  excreting  organs  which  expel  them  from  the  system. 

But  the  same  substances  are  not  thrown  out  with  equal  facility  by  all  the  ex- 
treting  sur&ces;  some  showing  a  preference  for  one,  others  for  another  organ. 
Thos  camphor  and  alcohol  pass  out  of  the  system  chiefly  by  the  lungs;  saline  and 
eolonring  substances  by  the  kidneys. 

The  substances  which  are  thus  usually  thrown  out  of  the  system  by  a  certain 
secreting  orgpm,  in  general  act  as  stimulants  to  that  organ,  and  augment  its  necre- 
tion.  This  is  especially  the  case  with  the  salts  which  pass  out  of  the  system  by 
the  kidneys,  and  which  have  been  long  in  use  as  diuretics.  We  may,  therefore, 
asEome  that  substances  which  specifically  stimuhite  the  kidneys  are  excreted  by 
these  organs;  and  the  same  probably  holds  good  with  respect  to  other  excreting 
orrauis. 

The  influence  which  dificrent  medicinal  substances  exercise  over  the  excreting 
orpns,  by  which  they  are  expelled  from  the  system,  is  apparently  of  the  same 
kind  as  that  which  the  same  bodies  exercise  topically  on  the  parts  of  the  body  to 
whieh  they  are  first  applied  (see  p.  151). 

OsJEcrroNS. — ^The  absorption  of  medicines  and  poisons  has  been  so  fully  and 
atififactorily  proved  by  numerous  experimenters,  that  the  fact  is  now  universally 
idmitted.  But  it  has  been  denied  that  this  absorption  is  essential  or  necessary  to 
the  action  of  these  agents  on  the  body.  '<  We  must  strongly  protest,*'  say  Messrs. 
Mwgan  and  Addison,  *'  a^inst  the  assumption  that,  because  a  poison  has  been 
foond  to  enter  and  pass  through  a  vein,  it  is  thence  to  be  inferred  that  such  a 
proceiB  is,  under  all  circumstances,  absolutely  necessary  to  its  operation."  The 
prindpal  objections  which  have  been  raised  to  the  theory  of  the  operation  of  medi- 
eines  by  absorption  are  the  following : — 

1.  The  analogy  between  the  ejffh-ts  of  injuries  and  poisons. — Mr.  Travers"  has  forcibly 
pointed  out  the  analogy  observed  between  the  effects  of  severe  injuries  and  of  poi- 
Bons  which  operate  rapidly  on  the  system ;  for  example,  of  strychnia  and  punctured 
wounds,  both  of  which  cause  tetanus ;  and  he  concludes  that  their  mtxlits  op'rnndi 
Biait  therefore  be  identical;  and  as  there  is  nothing  to  be  absorbed  in  the  one  case,  so 
ihaorption  cannot  bo  essential  in  the  other. 


■  Compus  Remdus,  184.1  find  1S44. 

*  Further  Inquiry  ctmctminfi  Constitutional  Irritation. 
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But,  as  Miilk-r'  has  observed,  "tbe  fact  of  two  Eubstances  prodnwng  eimilu 
ejmptopis  ia  odc  orgiiD  does  not  proves  that  tbese  substances  produce  exactly  the 
BuiuB  effect,  but  merely  that  they  act  on  the  same  organ,  nbile  the  essential  iictioni 
of  the  two  may  be  very  different," 

2,  The  imiocaoimiest  of  the  hlood  of  a  poimnai  animtil — Messrs.  Morgan  nad 
AddisoD  assert  that  the  blood  circulating  in  the  carotid  artery  of  a  dog,  poisoned  by 
strychnia,  is  not  poisonous  to  a  second  dog;  and  tbey,  therefore,  iufer  that  this 
poison  does  not  act  on  the  brain  by  absorption,  but  by  on  impression  upon  ths 
extremiUes  of  the  nerves. 


Douifc  Bran  Tubt.     \     Doiiblt  Cirruhlim  trfuwn  Iht    I 
'arolidi  of  a  poitonid  and 

a  Mound  Dag.  \ 

belween  the  cnrotiil*  of  a  poimned  nnd  of  a  Kiiind  dog,  by  cDnneeling  Iha  lower  Bnd  upiMt 
enrli  o!  ibe  dividsil  arteriei  in  both  animals,  bo  that  earh  rupplivd  Ihe  brain  oT  the  otbei  irridt 
tlie  porlinn  of  blood  wbich  bad  pri^TioiisI}'  puased  Ihraugh  the  carotid  nnery  lo  bi8  own,  nai, 
HinMfjiienlly,  llie  poiwoed  ilog  in  ibia  eate  rooeivod  rnwn  ibe  unpoiaonad  animal  a  lupplj*  of 
arterial  blood  equal  to  that  with  wbic-h  he  wu  parting  (Fifi,  11).  One  or  tlie  dogs  was  Ihm 
inoFUlaled  wilh  a  concentraled  preparation  of  ilrychnia,  wbiob  had  bneii  round  upon  ottwf 
Dccasiont  lo  produce  dealb  in  thera  animala  in  abmiL  three  minnlea  find  a  halt  In  three  minuW* 
and  a  hnir,  the  inockiiaied  animal  exbibited  <be  usual  tetanic  (ymptomi  which  remit  trixn  the 
ar^tion  or  Ibia  poison,  and  died  in  tittle  leaithan  four  minuieaarterwBrdi,  viz.  about  seven  minule* 
from  the  time  ai  which  the  poison  was  inserted,  during  the  wliole  of  which  period  a  free  Uid 
muluHl  inlErchnnge  of  l>laDd  between  Ihe  two  was  clearly  indicaied  by  Ihe  ittong  pulsation  of 
the  denuded  vessels  Ibroughoiil  tlieir  whole  course.  The  nrteriea  were  nexl  secured  by  Hgatun, 
and  the  living  was  aepnrated  from  Ihe  dcBd  animal ;  bnl  neiiher  during  ihe  operolion,  BOi 
sobseijnenllf,  did  the  surriror  show  the  eligbteet  symptom  or  the  acliou  of  the  poison  upon  ibe 

To  the  conclaaions  which  have  been  drown  from  this  expenment  it  may  be  replied, 
first,  that  other  esperimenla  (see  p.  153)  have  shown  thut  the  blood  of  a  poisoned 
animal  does  possess  poisonouH  properties ;  and  secondly,  that  the  experiment  of 
Messrs.  Morgan  and  Addison  is  open  to  several  objections. 

■  £i»t  <m  1*1  OiHratian  n/  PaiiaHaui  Jenli,  g.  M,  Load.  ISW. 
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Tba  objcctioiii  to  thii  capnimcnt  are  thrcelbliD  :— 

I.  A  lomarkable  error  pFrvoJea  the  wbiije  train  of  maoning  adopisd  by  Mpurs.  Morgan 
mi  AddiMHi,  and  viliaui  aome  of  llieir  conrluiioni.  Thajr  aisume  tUat  MageniUe  coiitidert 
Mfial  oonuct  wiih  Uie  brain  Bs  euFniinI  to  tlip  operalion  or  tlie  upas  poiKiii.'  Thii  ansump- 
tisB,  hawe*er.  ii  ndt  eorrect.  -"Id  180!*,"  »r>  Mageiulie,"' I  laid  before  ilie  Grst  cluta  of  the 
Fnodi  InNinte  a  Kriei  of  eipetimenu  which  had  conducted  me  to  an  oneipeeicd  result; 
MBxIy,  thai  an  entire  farnily  of  plants  (ilie  bitter  Suycbnoa)  liave  lUe  lingular  ptopenf  of 
jownfalif  exciting  ibe  rpinal  marrow,  without  involving,  eicept  indireclly,  the  funciiona  of 
tm  bnin."  Now  it  Ii  eviilenl  tliat,  in  iha  eipcrimsnt  perrocmed  bj  Mcuis.  Morgan  and  Ad- 
diMn,  the  blood  teni  from  ihe  caroiid  Briery  of  the  puiioned  animal  lo  the  brain  of  ills  lounJ 
SBC,  coul  J  only  inch  Ibe  ipinal  marrow  by  iba  uiual  route  or  ibe  cicculaliun  ;  ibat  i»,  il  muH 
he  tciumed  by  the  jngnlai  veins  lo  lbs  heart,  froin  thence  to  the  lungs,  hack  again  lo  the  heart ; 
fim  thence  into  the  aona.  and  then  ilistriboleil  Ibroiigh  the  lystcm.  Now  il  i«  not  loo  much 
Mnppoaa  ibat,  during  tliii  traniil,  aome  portion  of  The  poison  mi|fbl  be  decomposed,  or  thrown 
oulortbe  lyslem,  befoie  it  could  nrrivi:  at  the  spinal  mnnow:  and  even  ir  Ibis  were  not  the 
cut,  this  Of^n  coukl  only  receive  a  imall  quaniiiy  o(  the  poiK>n  conlaineil  in  tlia  syolem ; 
laincly.  that  sent  by  lbs  vertebnl  to  the  spinal  arteries.  Hence  we  ouabt  to  expect  tliat  a 
poiMm  ihrown  into  the  aneries  will  operate  less  powerfully  than  wbeo  Ibrowu  inio  the  veins, 
ankn  it  be  into  Ihe  arteriea  iiipplyinf;  ibe  parts  on  wbiub  tbe  poisOTi  acts.  Moreover,  as  an 
■mujrnioas  reTiswer  [Sir  David  Barry  ?]  has  observud,'  it  is  lo  be  rreollpcted,  iliai  aa  ihe  caroiid 
IIU7,  ill  i»  bnliliy  stale,  U  liiile  more  iban  onc-founli  of  Ihe  calibre  of  Ihe  vp^'icIs  carrying 
bknd  directly  to  Ibe  btaln,  ibe  dof  not  inoculateil  coniequenlly  was  subjiKi  lo  ilio  influence  of 
He-founb  Ofity  of  the  quandty  of  ihe  poison  which  was  conveyed  to  Ihe  brain  aJont  uf  ibe  ino- 
Mhied  animal. 

S,  Il  is  probable,  I  think,  tliet  tbe  circulatioii  of  Ihe  blood  ibrougli  Ibe  tube  was  not  so  free  as 
laiDuili  ihe  nndifiiletl  aneiy. 

1  Dr.  BlaLe*  asserts,  that  as  "soon  at   (he  poison  begins   to   eien   iis  influence  on  eiiher 
iumal,  ihe  pressure  in  iis  arterial  sysiem  will  be  ilinimidlied ;  and  ibui,  for  from   Ilia  blood 

BKni  will  be  to  cause  a  reflux  or  pure  blood  from  the  arteries  of  the  sound  dug  liiio  Ibose  of  ihe 

3.  Rapid  action  ofapolwn  noUcith^nndlnif  that  U»  direct  tntmitre  into  the  heart 
itprfinttd. — The  following  esperimeola  were  made  hy  Messrs.  Horgan  ami  Ad- 


The  jugular  »■ 
*u  lifd  mind 
iod  tbe  other  round  ili 
fewer  pan  of  tlie  eiposeil 
vein.  Tbe  Teasel  was  then 
ditijed  between  these  two 
iialuTRs  and  the  trancnied 
utremiiies  reconnecied  by 
nauB  of  a  shorl  bmtt  cv> 
linJer  or  lube  (Fig.  13), 
wiihia  vhich  was  placeil  a 
t«tMn  of  woormra,  of  the 
■Be  of  a  grain  of  canary- 
snd  (Fig.  IS).  Both  the 
liuMiur 


Lied  by  two  temporary  ligaturi 
Fig.  13. 


(!■'«■  H), 
ibe  aecnimineil  circulation 
duranh  Ibe  vessels  was  re- 
rMUiihnl,  and  in  rony-flve 
■nadt  ibe  animal  dropped 
««  Iba  grounl,  compleiely 
I'.cpriTrd  of  all  power  over 
^  Diuicles  of  .voluntary 


A  cyllndec  orquill.mnuininit  a  tinle 

between  llie  iwo  tigsiiirei;  uiHUer 
litiimre  wa«  [hpn  applied  (Fig.  IS), 
and  the  upper  lemporatf  li|niurc  le- 
m<.TBd(FiKl6),  In  Ihe  PpureoT  108 
wcondi  Hliei  ihe  remoTnl  or  ibe  Iirs- 
lun,  lbs  animal  dropped  in  eonTiil- 

pired  io  3^  minutes.  Nuw,  in  Ihit 
citierimeni,  ihe  direci  eniranM  oTlba 
|H)i9oned  btood  iiilotlie  lienrL&C.WM 
jirevenled  by  the  lower  littatnie; 
bence,  it  the  poiwn  operated  Iqr  ooo- 
iHci  wiib  tbe  brain,  a  greater  length 


la  be  produced; 


iolfrfaoed     ihrongh    ll 


.    longer    goinf  -.. 
ik  or    Ihe  jitKDhr 


•^■^  15  I     ,  ^^.jgj  ^y  gj,,y^|  ^naci,  ll  must  h«»e 


the  sfstem  by  Ibe 

This  experiment,  however,  cannot  be  regnrJed  as  conclusiTe.  For  although  the 
"  result  is  certainly  different  from  what  might  have  been  antidpnted,  on  the  Kuppo- 
eition  of  the  ctrculutioD  of  the  poison  in  the  blood  being  essential  to  its  action,  yet 
we  cannot  regard  it  aa  a  eouclusion  against  that  supposition,  nnless  it  were  shown 
that  the  poison,  when  the  ligature  abo'Vc  it  ie  removed,  and  when  it  mingles  itaelf 
with  the  stream  of  blood  in  the  vein,  docs  not  taint  this  blood  as  far  back  as  the 
next  anastomosing  branchea,  and  so  make  ite  nay  forirard  to  tbe  heart.  That 
this  is  not  tbe  effect  of  removing  tbe  farther  ligature  is  not  shown  b;  these  authon; 
and  their  other  esperimentfl  in  favour  of  their  peculiar  doctrine  of  tbe  mode  of 
action  of  poisons,  we  have  no  diffieultj  in  pronouncing  to  be  inconclusive."'  More- 
over, the  poison  may  act  by  diffusion,* 

4.    Operation  of  Medicines  iy  Nervmie  Agencjf. 

A  considerable  number  of  remedial  agents  operate  physically  on  tbe  body,  and 
affect  remote  parld  through  the  agency  of  the  nervous  s^atem.  The  most  important 
of  these  are — electricity,  heat,  cold,  light,  mechanical  irritants,  and  corrosivee. 

Several  of  the  irritant  gages  produce  spasmodic  closure  of  the  larynx  when  an 
attempt  is  mode  to  inhale  them  in  the  pure  and  undiluted  state.  Chlorine,  hydn>- 
chloric  acid  gas,  ammonia,  and  carbonic  acid,  excite  this  effect.  As  these  substanoea 
possess  very  different  chemical  properties,  while  they  produce  an  effect  on  tbe  glottis 
which  is  aliio  produced  by  mechanical  irritation,  it  is  probable  that  their  action  ia 
physical.  The  fit  of  asthma  which  is  sometimes  brought  on  by  inhaling  tbe  dust  of 
ipccacuanba  is,  perhaps,  excited  in  the  same  way.  The  great  depression  of  the 
heart's  action  wbich  the  corrosives  occasion  when  they  are  swallowed  is  aimilar  to 
that  caused  by  wounds  or  rupture  of  the  stomaoh,  intestine,  or  gnll-bladdcr,  or  to 
the  mechanical  violence  done  to  a  limb  in  case  of  accidents.  They  act  on  the  prin- 
ciple of  shock.'  "All  those  substances,"  says  Liebig,'  "  which  produce  the  (firect 
destruction  of  the  organs  with  wbich  they  come  into  contact  may  be  compared  to  a 
piece  of  iron,  which  can  canse  death  by  inflicting  an  injury  on  particular  organs, 

^  Bun  erillolim  in  Tt,,  BHiitk  ami  Fortip,  Mtiicat  Rmtv,  vni.  v.  for  Jan.  1337, 

•«  fb  Mtriiat  Flunontna  •./Li/,,  pp.  3«-3.  Ixmil,  IB*?.  ' 

•  Or.  Miiihall  Hrtll't  ViiliiMin  Lrrlorti  Ic^i  IHe,  p.  ST. 

•  Lieb«'iOr«OfiiiC*«ni.(r»iii  ill  ApplttaU'mie  Atricoliuri  md  P**iiojD«, edited  bj-  Lron  FUrrui, 
Ph.  D.  ftTidil.  p.  SS3,  Land,  IBU. 
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when  heated  to  redness,  or  when  in  the  form  of  a  sharp  knife.     Such  sub- 
are  not  poisons  in  the  limited  sense  of  the  word,  for  their  injurious}  action 
iBpuidfl  merely  upon  their  condition." 

xlie  agents  whose  operation  is  of  the  kind  here  referred  to  affect  remote  parts  by 
tte  agency  of  the  tme  spinal  and  ganglionic  systems.  The  mode  of  action  of  those 
vUdi  aet  through  the  true  spinal  system  is  excited  and  reflex ;  that  is,  an  impres- 
aun  is  made  on,  and  carried  by,  the  incident  excitor  nerves  to  the  nervous  centre, 
wUchy  by  its  peculiar  power,  affects  a  remote  part  through  the  medium  of  its  reflex 
notor  nerves.  The  mode  of  operation  of  those  agents  which  act  through  the  gan- 
^Bonie  system  is  excited,  and,  perhaps,  may  also  be  reflex. 

Medicines  and  poisons,  properly  so  called,  were  formerly  supposed  to  act,  not  by 
absorption,  but  through  the  agency  of  the  nervous  system.  In  the  present  state  of 
our  knowledge,  however,  this  notion  is  quite  untenable.  For  while  the  evidence 
iddnoed  in  &vour  of  the  opinion  that  medicines  operate  in  consequence  of  abiMrp- 
tioQ  almost  amounts  to  absolute  demonstration,  the  arguments  in  favour  of  the 
■jmpathetic  action  of  these  agents  are  few,  feeble,  and  of  doubtful  validity.  The 
experiments  of  Dr.  Blake,  some  of  which  I  have  already  (p.  156)  had  occasion  to 
notiee,  appear  to  me  to  have  given  the  coup^Ie-</rdce  to  the  latter  hypothesis. 

Of  the  various  circumstances  which  have  been  adduced  in  favour  of  the  sympa- 
thetie  action  of  medicines,  two  only  deserve  to  be  noticed.     They  are — 

1.  The  velocity  of  operation  of  some  poisons. 

2.  The  limited  nervous  transmission  of  local  impressions  produced  by  certain  medicinal 

agents. 

1.  The  Telocity  of  operation  of  some  poisons  (e,  g,  hydrocyanic  acid,  conia,  &c.) 
lus  been  thought  to  be  incompatible  with  any  otner  mode  of  operation  but  that  by 
Derrona  impression. 

Dr.  Blake*  has  met  this  argument  by  declaring  that  poisons  are  not  instantaneous  in  their 
aetkNi,  but  that  sufficient  time  always  elapses  between  the  application  of  a  poison  and  the  first 
lympiunn  of  iu  action,  to  admit  of  its  contact  with  the  tissue  which  it  affects.  Thus  he  found, 
Ihtt  after  half  a  drachm  of  concentrated  hydrocyanic  acid  had  been  poured  on  the  tongue,  eleven 
•eoooda  elap«ed  before  any  morbid  symptom  appeared,  and  death  did  not  occur  until  thiny* 
three  seoond«  a(\er  the  exhibition  of  the  poison;  and  ou  repealing  Dr.  Chrisiison's  experiment, 
be  fixind  that  fifteen  seconds  elapsed  aAer  ten  drops  of  conia  (saturated  with  hydrochloric  acid) 
had  beeo  injected  into  the  femoral  vein  of  a  dog,  before  symptoms  of  the  action  of  the  poison 
appeared;  and  death  did  not  occur  until  thirty  seconds  a(\er  the  injection.  Now  the  time  re- 
qoired  (or  a  substance  to  be  absorbed  by  the  capillaries,  and  ditfused  through  the  body,  may  not 
exceed,  according  to  Dr.  Blake,  nine  seconds.  So  that  the  interval  which  elapsed  in  the  pre- 
ceding experiments,  between  the  application  and  the  eHect,  is  quite  sulficient  to  admit  of  the 
abiorplion  and  diffusion  of  the  poison  (see  ante^  p.  15C). 

2.  ^It  is  maintained,"  says  Dr.  Christison,"  "that  a  limited  nervous  transmis- 
flioB — that  is,  the  conveyance  of  a  local  impression,  purely  functional  in  its  nature, 
to  parts  at  a  short  distance  from  the  texture  acted  on  directly — muat  oocur  in  some 
initanees;  as,  for  example,  in  the  action  of  belladonna  in  dilating  the  pupil  when 
ipplied  to  the  conjunctiva  of  the  eye,  and  in  the  effect  of  opium  in  allaying  deep- 
aealed  pain  when  applied  to  the  integuments  over  the  affected  part" 

But  this,  in  reality,  is  no  argument.  The  dilatation  of  the  pupil  produced  by  the 
ipptication  of  belladonna  to  the  conjunctiva,  or  even  to  the  temples,  is  a  fact  which 
may  be  explained  as  well  by  vascular  as  by  nervous  agency. 

6.   Circumstances  which  modify  the  Effects  of  Medicines. 

The  circumstances  which  modify  the  effects  of  medicines  may  be  arranged  under 
two  heads ;  those  relating  to  the  medicine,  and  those  relating  to  the  organism. 

1.  RsLATlNa  TO  TUE  Medigine. — Under  this  head  are  included — 

0.  SUxtt  of  'Aggreijatlon. — ^Tho  state  of  aggregation  of  a  medicine  modifies  the 
effect    Thus  morphia  is  more  active  in  solutiun  than  in  the  solid  state. 

h»  Chemical  Oombination. — ^The  soluble  salts  of  the  vegetable  alkaloids  are  more 

*  Z4imk.  Mid.  and  Surg.  Joum.  vol.  liii.  p.  35.  '*  Treatise  on  PoisonSj  4th  ed.  1645,  p.  7« 
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active  than  the  uncombined  alkalis;  and  vice  versd^  the  insoluble  salts  are  less 
active.     Lead  and  baryta  are  rendered  inert  by  combination  with  sulphorio  acid. 

c.  Pharmaceutical  Mixture. — The  modifications  produced  by  medicinal  combiwk 
tions  have  been  very  ably  described  by  Dr.  Paris. ^  The  objects  to  be  obtained^  he 
observes,  by  mixing  and  combining  medicinal  substances,  are  the  following  }—* 

Object  h — To  promoie  the  aetion  of  the  beuii  or  principal  medicine : — 

m.  By  combining  the  several  difTerent  forms  or  preparations  of  the  same  sabstance. 

0.  Bj  oombining  the  basis  with  substances  which  are  of  an  analogous  nattire,  i  tm  which 

are  individually  capable  of  producing  the  same  or  kindred  effects. 
y.  By  combining  the  basis  with  substances  of  a  different  nature,  and  which  do  not  exert 

any  chemical  influence  upon  it,  but  are  found,  by  experience,  or  inferred  by  analofcytto 

be  capable  of  rendering  the  stomach,  or  system,  or  any  particular  organ,  more  suscepti* 

ble  of  its  action. 

Object  II. — To  correct  the  operation  of  the  baeii^  by  obviating  any  unpleasant  effect  it  might  be 
likely  to  ommtm,  and  which  would  pervert  its  intended  action,  and  defeat  the  object  of  its  exkibitimu 

«.  By  chemically  neutralizing  or  mechanically  separating  the  offending  ingredient 
B.  By  adding  some  substance  calculated  to  guard  the  stomach  or  system  against  iti  delete* 
rious  effects. 

Objbct  IIL— *7b  attain  the  joint  operation  of  two  or  more  medicines. 

«.  By  uniting  those  8ul>stance8  which  are  calculated  to  produce  the  same  ultimate  results, 
but  by  modes  of  operation  totally  different. 

0.  By  combining  medicines  which  have  different  powers,  and  which  are  required  to  obvi- 
ate different  symptoms,  or  to  answer  different  indications. 

Object  IV. — To  obtain  a  new  and  c^ive  remedy  not  afforded  by  any  single  substance. 

m   By  combining  medicines  which  excite  different  actions  in  the  stomach  and  system,  ia 

consequence  of  which  new  or  moditied  results  are  produced. 
0.  By  combining  substances  which  have  the  property  of  acting  chemically  upon  each  other; 

the  results  of  which  are — 

a.  The  formation  of  new  compounds ; 

b.  The  decomposition  of  the  original  ingredients,  and  the  development  of  their  more 
active  elements. 

y.  By  combining  substances,  between  which  no  other  chemical  change  is  induced  than  a 
diminution,  or  increase,  in  the  solubility  of  the  principles  in  which  their  medicinal 
virtues  reside. 

a.  By  the  intervention  of  substances  that  act  chemically. 

b.  By  the  addition  of  ingredients  whose  operation  is  entirely  mechanical. 

Object  V. — To  afford  an  eligible  form. 

a.  With  reference  to  its  efficacy. 

0.  With  reference  to  its  taste  or  appearance. 

y.  With  reference  to  its  consistence  or  equable  mixture. 

^.  With  reference  to  its  preservation. 

d.  Otijanic  j/eculiarities. — Vegetables  have  their  medicinal  properties  consider- 
ably modified  by  the  nature  of  the  soil  in  which  tbey  grow,  by  climate,  by  euldva- 
tion,  by  age,  and  by  the  season  of  the  year  when  gathered. 

e.  Dose. — The  modifications  produced  in  the  effects  of  medicines  by  differenoes 
of  dose,  are  well  seen  in  the  case  of  opium,  mercurials,  and  turpentine. 

2.  Relating  to  the  Organism. — Under  this  head  are  included  several  cirenm- 
stances,  of  which  the  most  important  are  the  following : — 

a.  Aye. — The  effects  of  medicines  are  modified  by  the  age  of  the  individual. 
Thus  children  arc  more  susceptible  than  adults ;  and,  as  a  general  rule,  it  may  be 
stated  that  the  dose  should  be  augmented  in  proportion  to  the  number  of  years  that 
the  patient  is  old.  But  this  rule  does  not  apply  to  very  aged  persons,  who  require 
smaller  doses  than  adults  in  the  prime  of  life. 

Oaubius,  Young,"  and  Hufeland,'  have  each  laid  down  rules  for  the  adaptation 
of  the  doses  of  medicines  to  different  ages.     But  no  general  rule  is  of  much  prao- 

»  Pharmaeologia.  9th  edit  p.  373,  et  $eq.  1843. 

•  Introduction  to  Me'lieal  Literature,  p.  453.  2d  edit.  Lend.  1823. 

'  Ltihrbuch  Uer  ailge»uincn  Hcilkunde^  p.  84,2te  Aufl.  Jena,  1830. 
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tietl  Tilne,  smee  there  must  be  numerons  ezoeptioiis  to  it,  on  account  of  the  dif- 
fcreat  snaoeptibilitiea  to  the  influence  of  different  medicines  being  unequal  at  the 
MBe  mgjd.  Thus  infiints  are  peculiarly  susceptible  of  the  influence  of  opium,  and 
to  them  this  medicine  must  either  not  be  exhibited  at  all,  or  at  least,  with  extreme 
flmtkm.  Bat  the  case  is  far  otherwise  with  respect  to  calomel  and  some  other 
nedicines. 
The  fbUowing  posological  table  for  different  ages  is  a  translation  of  the  one  con- 

tnned  in  the  rharmacopceia  of  Guy's  Hospital,  and  is  more  extended  than  any 

other  which  I  have  met  with. 


Maxiuvu  Doib. 
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gr.  iij. 
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3 
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6 
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vj. 

ij. 

9 
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vij. 
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Tean. 

1 
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VI IJ. 
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iv. 

1              4»       . 
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XV. 
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5 

3ij«8. 

•  «  • 

XVIIJ. 

vj. 

6 

3»'j- 

XX. 

•  • 

VIJ. 

7 

Jiijsw. 

XXV. 

viij. 

8* 

3*3. 

388. 

988. 

10 

^'IVM, 

gr.  XXXV. 

gr.  xij. 

i             ^^ 

3v 

xl. 

xiv. 

1             13 

3VSS. 

-— 

XV. 

15 

3vj. 

xlv. 

xvj. 

18 

3VJS8, 

— 

xvij. 

20 

5YU- 

1. 

xviij. 

21  to40» 

zi' 

9j- 

50 

o^ij- 

gr.  1. 

gr.  xviij. 

60  to  70 

3^j- 

xlv. 

xvj. 

80  to  90 

S^. 

xl. 

xiv. 

100* 

S««- 

JBS. 

988. 

h.  Sex. — ^The  sex  has  an  influence  on  the  operation  of  medicines.  Females  possess 
greater  susceptibility  of  the  nervous  system,  more  excitability  of  the  vascular  system, 
md  leas  energy  or  power,  than  males ;  and  medicines  act  on  them  more  rapidly, 
powerfully,  and  for  a  shorter  period,  than  on  males.  In  these  respects,  indeed, 
ihej  approach  children.  Hence,  therefore,  medicines  should  be  administered  in 
■nailer  doses,  and  at  somewhat  shorter  intervals,  than  to  men. 

The  periods  of  menstruation,  pregnancy,  and  lactation,  are  attended  with  pecu- 
fiarities  in  relation  to  the  action  of  medicines.  Drastic  purgatives  should  be  avoided 
daring  these  states,  especially  during  the  two  first.  Agents  which  become  absorbed, 
and  Uiereby  communicate  injurious  qualities  to  the  blood,  are  to  be  avoided  during 
pliancy  and  lactation. 

c.  Mode  of  life :  Occupntion.^~TheBe  circumstances  affect  the  susceptibility  of  the 
whole  organism,  or  of  different  parts,  to  the  influence  of  external  agents. 

d.  Habit. — The  habitual  use  of  certain  medicinal  or  poisonous  agents,  especially 
Btrcotics,  diminishes  the  influence  which  they  ordinarily  possess  over  the  body. 
Of  the  truth  of  this  statement  we  have  almost  daily  proofs  in  confirmed  drunkards, 
in  chewers  and  smokers  of  tobacco,  and  in  opium-eaters.  Instances  of  the  use  of 
eDormons  doses  of  opium,  with  comparatively  slight  effects,  are  found  in  every  work 
on  pharmacology.     One  of  the  ^ost  remarkable  which  I  have  met  with,  is  that 
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related  by  G.  Y.  Zeviani.*  A  woman  of  the  name  of  Ghilvani,  daring  a  period  of 
thirty-four  years^  took  more  than  tico  cwL  of  solid  opium ! !  When  nineteen  jeui 
old  she  fell  down  stairs,  and  divided  her  urethra  by  a  knife.  Although  the  woniil 
healed,  she  was  unable  to  pass  her  urine  in  the  usual  way,  but  vomited  it  np  daily 
with  excruciating  pain,  to  relieve  which  she  resorted  to  the  use  of  opiumi  the  doHS 
of  which  were  gradually  increased  to  200  grains  daily. 

The  influence  of  acrid  or  irritating  substances  is  but  little  diminished  by  repeti- 
tion— ^a  remark  which  applies  especially  to  bodies  derived  from  the  miiiefil 
kingdom. 

Several  attempts  have  been  made  to  account  for  the  eflfect  of  habit  Some  ascribe  it  to  an  in- 
creased power  acquired  by  the  stomacli  or  tissues  of  decotnposing  the  medicinal  agent.*  Mfil- 
]er,*on  the  other  hand,  attributes  a  great  number  of  the  instances  of  habituation  to  the  organ  becom* 
ing  saturated  with  the  medicine,  while  it  remains  susceptible  of  other  agents.  But  a  strong  objee- 
tion  to  this  hypothesis  is,  that  the  effect  of  habit  is  observed  principally  in  the  case  of  vegetable 
narcotics,  and  is  scarcely  perceived  in  the  case  of  inorganic  substances  which  have  the  moat 
I  powerful  affinities  for  the  constituents  of  the  animal  tissues.  The  same  physiologist  aicribei 
part  of  the  phenomena  observed  in  the  effects  of  habit,  to  tlie  excitability  of  the  organ  being  dead- 
ened by  the  stimulus  being  too  of\en  repeated. 

6.  Diseased  conditions  of  tlie  hody, — Diseases  of  various  kinds  sometimes  have  a 
remarkable  influence  in  modifying  the^eflbcts  of  medicines — a  fact  of  considerable 
importance  in  practice.  Two  of  the  best  known  instances  of  this  are  the  d'min'fthed 
influence  of  opium  in  tetanus,  and  of  mercury  in  fever. 

Begin^  has  endeavoured  to  explain  the  diminished  influence  of  opium  in  tetanus,  by  annming 
that  the  stomach  acquires  an  increase  of  assimilative  power.  But  Mr.  Abernethy'  found  thirty 
drachms  of  solid  opium  undissolved  in  the  stomach  of  a  man  who  died  from  traumatic  tetanus, 
and  to  whom  opium  was  given  in  enormous  doses  during  life.  Moreover,  Begin's  hypothesis 
would  not  explain  the  diminished  influence  of  mercury  in  fever. 

/.  (7/ima£e.— The  well-known  influence  of  climate  in  modifying  the  structure  and 
functions  of  the  animal  economy,  and  in  promoting  or  alleviating  certain  morbid 
conditions,  necessarily  induces  us  to  ascribe  to  it  a  power  of  modifying  the  efiectg 
of  medicines.  But  it  is  difficult  to  obtain  pure  and  unequivocal  examples  of  it,  in 
consequence  of  the  simultaneous  presence  and  influence  of  other  powerful  agents. 

g.  Mind, — The  effects  of  medicines  are  very  much  modified  by  the  influence  of 
the  mind.  Hufcland^  knew  a  lady  who,  having  conceived  a  violent  aversion  to 
clysters,  was  thrown  into  convulsions  by  the  injection  of  a  mixture  of  oil  and  milk. 
I  have  known  the  most  violent  efiects  attributed  to  bread  pills,  which  the  patients 
had  been  previously  informed  exercised  a  powerful  influence  over  the  system. 
Much  of  the  success  obtained  by  empirical  practitioners  depends  on  the  confidence 
which  patients  have  in  the  medicines  administered. 

A.  Race. — Diflierenccs  of  race  have  been  supposed  to  give  rise,  in  some  cases,  to 
difierenccs  in  the  action  of  medicines  on  the  body.  Thus  Charvet7  ascribes  to  this 
circumstance  the  diflierent  effects  of  opium  on  the  Javanese  and  Malays  (both 
belonging  to  the  Mongolian  race)  as  compared  with  those  produced  on  fiuropeanSy 
Turks,  and  Persians  (the  Caucasian  race).  <'  The  Javanese,"  says  Lord  Macartney,* 
''under  the  influence  of  an  extraordinary  dose  of  opium,  becoming  frantic  as  well  as 
desperate,  not  only  stab  the  objects  of  their  hate,  but  sally  forth  to  attack,  in  like 
manner,  every  person  they  meet,  till  self  preservation  renders  it  necessary  to  destroy 
them."  A  similar  account  is  given  by  E^ynal^  of  the  effects  of  opium  on  the 
Malays. 

t.  Temperaments. — Temperament  also  modifies  the  influence  of  medicines  on  the 
system.     The  phlegmatic  temperament  is  less  susceptible  of  the  influence  of  reme- 

*  Sopra  un  Vomito  Urinoso,  in  the  *'  Mcmorie  di  Matematica  «  Fiiiea  dtlla  Soeietd  Jfa/uma,>*  Verona, 
t.vi.p.93,  1792-4. 

9  Cliristiwrn's  Treatise  on  PoisomSy  pp.  31  and  35,  4th  edit.  IBIS. 

'  Phyaiotogy,  b/  B;ily,  p.  00.  *  TraiU  de  Thirap€Mtiquif  t.  i.  p.  113,  Pari*,  1835. 

»  Lancet,  vol.  v.  18-*4,  p.  71. 

*  Op.  eit.  p.  «).  '  D«  r Action  eomparie  de  rOpiutiij  p.  59,  Paria,  1896. 
■  Embassy  to  China,  vol.  i.  pp.  203-4,  Lend.  1702. 

*  Histoire  Pkilotophiqut  «t  Politiqw  det  Deux  Indes,  t.  ler,  p^  359,  Oen^ve,  1780. 
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Am  than  the  chderioy  the  sanguine,  and  the  melancholic.  In  the  sanguine  tem- 
ptmnenty  stimiilaDts  are  to  be  employed  very  cautionsly ;  in  the  nervous  tempera- 
■enty  evacoants  are  to  be  used  with  great  care. 

k.  Idio^ncrany, — ^The  influence  of  idiosyncrasy  in  modifying  the  effects  of 
■e^dnes  and  poisons  is,  in  general,  to  increase  their  activity.      Thus,  some 
iadiTidiials  are  peculiarly  susceptible  of  the  action  of  opium,  others  of  mercury, 
and  some  of  alcohol.     The  dust  or  odorous  emanation  of  ipecacuanha,  in  certain 
wnons,  produces  short  and  difficult  respiration,  like  that  of  asthma.     The  late 
Mr.  Haden*  has  related  a  case  in  which  two  drachms  and  a  half  of  tincture  of 
eolefaienm  produced  death :  the  mother  of  the  patient  was  also  exceedingly  suscep- 
tible of  the  action  of  colchicum,  even  in  very  small  doses.     In  some  instances,  how- 
ever, the  effect  of  idiosyncrasy  is  to  diminish  the  activity  of  the  medicines.     Thus 
tone  persons  are  exceedingly  insusceptible  of  the  action  of  mercury. 

L  7V«nie  or  Organ. — ^Tne  nature  of  the  part  to  which  a  medicine  is  applied 
bn  an  important  influence  over  the  effect  produced.  The  stomach,  for  example,  is 
much  more  sosceptible  of  medicinal  impressions  than  the  skin.  Opium  acts  more 
powerfully  when  applied  to  the  serous  than  to  the  mucous  tissues.  Carbonic  acid 
qKrates  as  a  positive  poison  when  taken  into  the  lungs,  but  as  a  grateful  stimulant 
vben  applied  to  the  stomach.  The  modifications  effected  in  the  action  of  medicines 
bf  the  differences  of  tissue  or  organ,  depend  partly  on  the  relative  rapidity  of  ab- 
lorption,  and  partly,  perhaps,  on  the  unequal  degree  of  decomposition  which  these 
igents  undergo  in  different  tissues.' 

5.  Therapeutical  Effects  of  Medicines. 

The  effects  produced  on  diseases,  by  the  influence  of  medicines,  are  denominated 
Atrapeutical.  They  are  sometimes  termed  secondaryy  because,  in  a  great  majority 
of  instances,  they  are  subordinate  to  those  already  described  under  the  name  of 
phvriological. 

Node  of  Production. — Therapeutical  effects  are  producwl  in  two  ways : — 

1.  Snm/Ktinus  medicines  remove  or  destroy  the  exciting  chuses  of  disease  when 
these  are  still  acting,  and  are  material  and  cognizable.  They  do  this  by  either  a 
direct  or  indirect  influence. 

ft.  When  they  act  directly  they  are  termed  by  Hufeland*  specifica  qnalitativa. 
Antidotes  which  render  poisons  inert,  and  agents  which  destroy  intestinal  worms 
or  cutaneous  parasites,  act  in  this  way. 

fi.  Some  of  them  act  indirectly,  as  emetics  given  to  dislodge  a  biliary  calculus,  or 
pnrgatives  to  remove  irritating  matters  from  the  alimentary  canal. 

2.  In  a  large  majority  of  instances,  however,  the  causes  of  disease  have  ceased 
to  set;  or,  if  still  acting,  are  either  not  cognizable,  or,  if  cognizable,  are  not  of  a 
aikerial  nature.  In  all  such  cases  we  administer  medicines  to  alter  diseased  action. 
The  agents  which  we  employ  for  this  purpose  operate  either  directly  or  indirectly. 

».  They  act  directly  when  their  particles  come  in  contact  with  the  diseased  part, 
father  by  immediate  application  to  it,  as  in  the  case  of  unguents,  lotions,  gargles, 
eoUyria,  injections,  and  other  topical  agents ;  or  by  absorption,  and  through  the 
Bediam  of  the  circulation,  as  when  we  employ  the  turpentines  in  gleet  and  leu- 
oofrfacBi. 

3.-  They  act  indirectly  when  their  influence  is  exerted  directly  on  some  other 
pert,  and  through  this  indirectly  on  the  seat  of  the  disease.  The  beneficial  effects 
rf  purgatives  in  cutaneous  and  cerebral  diseases,  of  diuretics  in  dropsies,  of  opium 
in  ellayiog  spasm  of  the  intestinal  canal  or  in  checking  diarrhoea,  and  of  blisters  in 
ietestioal  diseases  generally,  are  obtained  in  this  way.       • 

Id  all  these  cases,  we  explain  the  therapeutic  effect  by  as.suming  that  a  new  kind 

'  Daofiiaoo^s  Tra$islati<m  of  Magnndit^s  Formularjfj  with  Xotm  by  C.  T.  linden,  Enq.  p.  98,  4th  edit. 
*  iVse  Cbriitison  0»  Poisonsj  4th  edit.  pp.  90-31.  *  Op.  supra  eit.  p.  7S. 
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of  action  is  set  up  in  the  part  affected^  by  which  the  nervous  moHnd  action  is  snpei^ 
aeded ;  and  that  the  new  action,  or  artificial  disease;  subsides  when  the  use  of  tht 
medicine  is  suspended  or  desisted  from. 

Fundamental  Methods  of  Cure. — According  to  the  homoeopaihisto,  there  an 
only  three  possible  relations  between  the  symptoms  of  diseases  and  the  specifio  efleeU 
of  medicines — namely,  opposititm^  resenihiancey  and  1y*terogeneity.  It  follows,  theie* 
fore,  that  there  are  only  three  imaginable  methods  of  employing  medicines  against 
disease;  and  these  are  denominated  anttpafhir^  Jiomofpopathic,  and  allf/pathic 

1.  Antipathia. — The  antipathic  (so  called  from  dytt,  opposite,  and  ndBo^j  a  r& 
ea9e)f  eiuintwpathicj  or  palliative  method,  consists  in  employing  medicines  whieh 
produce  efiects  of  an  opposite  nature  to  the  symptoms  of  the  disease,  and  the  axion 
adopted  is  "  contmria  contrariimtqyponenda.**  Though  this  principle  was  admitted 
in  several  ancient  schools,  yet  it  was  explained  and  carried  out  at  different  periods 
in  very  different  ways.  Thus  Hippocrates,  who  may  be  regarded  as  the  founder 
of  this  doctrine,  observes,^  that  **  all  diseases  which  proceed  from  repletion  an 
cured  by  evacuation  \  and  those  which  proceed  from  evacuation  are  cured  by  reple- 
tion. And  so  on  in  the  rest ;  contraries  are  the  remedies  of  contraries."  The 
Methodists  also  adopted  it,  though  in  a  different  sense,  when  they  treated  the 
Mirictum  by  relaxing  agents,  and  the  idxum  by  astringents.  The  Galenists,  like- 
wise, were  antipathists,  since  they  employed  hot  remedies  to  combat  cold  diseaseSi 
and  treated  moist  maladies  by  dry  remedies. 

We  adopt  this  practice  when  we  employ  purgatives  to  relieve  constipation;  deple- 
tion to  counteract  plethora;  cold  to  alleviate  the  effects  of  scalds;  narcotics  to  dimi- 
nish preternatural  sensibility  or  puin;  opium  to  check  diarrhoea;  and  astringents  to 
combat  relaxation. 

The  homoeopath ists  object  to  antipathic  remedies,  on  the  ground  that,  though  the 
primary  effects  of  these  agents  may  be  opposite  to  the  phenomena  of  a  disease,  the 
secondary  effects  are  similar  to  them.  <^  Constipation  excited  by  opium  (primitive 
effect)  is  followed  by  diarrhoea  (secondary  effect) ;  and  evacuations  produced  by  pur- 
gatives (primitive  effect)  are  succeeded  by  costiveness,  which  lasts  several  days 
(secondary  effect)."'  But  the  beneficial  influence  of  numerous  antipathic  remedies 
(e.  .7.  opium  in  diarrhoea)  is  too  well  established  to  admit  of  doubt. 

2.  Iloma^)pathia. — The  Ifonuvopatkic  (so  called,  from  buoeo;,  like  or  similar ,  and 
ftdeoi,  a  (liat'o^e)  method  of  treating  diseases  consists  in  administering  a  medicine 
capable  of  producing  effects  similar  to  the  one  to  be  removed,  and  the  axiom  adopted 
is  "  Himilia  similibus  curantur.** 

Hahnemaun's  first  dissertation  on  homoeopathy  was  published  in  179G,  in  Hnfe- 
land's  Journal.'  In  1805  appeared  his  *^  Frat/mmta  de  viribus  meilicanientorum 
po^itiviaJ*  But  the  first  systematic  account  of  this  doctrine  appeared  in  18 10,  in 
a  work  entitled  "  Onjanon  Jcr  rationdkn  ILUkumhy 

The  following,  suys  Hahnemann,  are  examples  of  homoeopathic  cures  performed 
unintentionally  by  physicians  of  the  old  school  of  medicine : — 

The  author  of  the  fifth  book,  'Y.TtihrnjuZvy  attributed  to  Hippocrates,  speaks  of  a 
patient  attacked  by  the  most  violent  cholera,  and  who  was  cured  solely  by  white 
hellebore;  which, according  to  the  observations  of  Forestus,  Ledelius,  lleimann,and 
many  others,  produces  of  itself  a  kind  of  cholera.  The  English  sweating  sickness 
of  1415,  which  was  so  fatal  that  it  killed  09  out  of  100  affected  with  it,  could  only 
bo  cured  by  the  use  of  sudorifies.  Dysentery  is  sometimes  cured  by  purgatives. 
Tobacco,  which  causes  giddiness,  nausea,  t&c.,  has  been  found  to  relieve  these  affec- 
tions. Colehicum  cures  dropsy,  because  it  diminishes  the  secretion  of  urine,  and 
causes  asthma  in  consc<]uenco  uf  exciting  dyspnoea.  Jalup creates  gripes;  therefore 
it  alla3'8  the  gripes,  whielkare  so  frequent  in  young  children.  Senna  occasions  colic; 
therefore  it  cures  this  disease.     li>eeacuanha  is  effectual  in  dysentery  and  asthma, 


*  ApkorixtHi,  Section  Sndn.  *  Ilalineinann,  Orenncn,  §  Izi. 

■  See  the  Prtfact  to  the  EHgli$h  Translation  r/ the  "  Organon.''* 
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leoAiiae  it  possesses  the  power  of  ezcitiDg  hemorrhage  and  asthma.    Belladonna  pro- 
doees  difficult  respiration,  burning  thirst,  a  sense  of  choking,  together  with  a  horror 
of  liquids  when  brought  near  the  patient;  a  flushed  countenance,  eyes  fixed  and 
sparkling,  and  an  eager  desire  to  snap  at  the  bystanders;  in  short,  a  perfect  image 
cf  that  sort  of  hydrophobia  which  Sir  Theodore  de  Mayeme,  Miinch,  Buchholz,  and 
KeimidEe,  assert  they  have  completely  cured  by  the  use  of  this  plant.     When,  in- 
deed, belladonna  fails  to  cure  canine  madness,  it  is  attributable,  according  to  Bahne- 
BiDn,  either  to  the  remedy  having  been  given  in  too  large  doses,  or  to  some  varia- 
tion in  the  symptoms  of  the  particular  case,  which  required  a  different  specific — 
pnhapfl  byoecyamns,  or  stramonium.     Drs.  Hartlaub  and  Trinks  have  subsequently 
idded  another  homoeopathic  remedy  for  hydrophobia — namely,  cantharides.   Opium 
eores  lethargy  and  stupor,  by  converting  it  into  a  natural  sleep.   The  same  substance 
m  a  core  for  constipation.     Vaccination  is  a  protection  from  small-poz,  on  homcoo- 
pathie  principles.     The  best  application  to  frost-bitten  parts  is  cold,  either  by  the 
ve  of  some  freezing  mixture,  or  by  rubbing  the  part  with  snow.     In  bums  or  scalds 
the  best  means  of  relief  are  the  exposure  of  the  part  to  heat,  or  the  application  of 
kited  spirit  of  wine  or  oil  of  turpentine. 

Hahnemann  thinks  that  it  is  of  little  importance  to  endeavour  to  elucidate,  in  a 
Kientific  manner,  how  the  homoeopathic  remedy  effects  a  cure ;  but  he  ofiers  the 
foDowing  as  a  probable  explanation.  The  medicine  sets  up,  in  the  suffering  part  of 
the  organism,  an  artificial  but  somewhat  stronger  disease,  which,  on  account  of  its 
rat  similarity  and  preponderating  influence,  takes  the  place  of  the  former ;  and 
the  organism  from  that  time  forth  is  aflected  only  by  the  artificial  complaint.  This, 
tram  the  minute  dose  of  the  medicine  used,  soon  subsides,  and  leaves  the  patient 
iltcgether  free  from  disease ;  that  is  to  say,  permanently  cured.  As  the  secondary 
effects  of  medicines  are  always  injurious,  it  is  very  necessary  to  use  no  larger  doses 
thin  are  absolutely  requisite,  more  especially  as  the  effects  do  not  decrease  in  pro- 
portion to  the  diminution  of  the  dose.  Thus  eight  drops  of  a  medicinal  tincture  do 
oot  produce  four  times  the  efiects  of  two  drops,  but  only  twice :  hence  he  uses  ez- 
eeedingly  small  doses  of  medicines.  Proceeding  gradually  in  his  reductions,  he  has 
brought  his  doses  down  to  an  exiguity  before  unheard  of,  and  seemingly  incredible. 
The  millionth  part  of  a  graiu  of  many  substances  is  an  ordinary  dose;  but  the  reduc- 
tion proceeds  to  a  billionth,  a  trillionth,  nay,  to  the  decillionth  of  a  grain,  and  the 
whole  materia  medica  may  be  carried  in  the  waistcoat-pocket ! 

The  following  is  the  method  of  obtaining  these  small  doses :  Suppose  the  sub- 
itance  to  be  a  solid ;  reduce  it  to  powder,  and  mix  one  grain  of  it  with  ninety-nine 
pains  of  sugar  of  milk:  this  constitutes  the  Jirst  attenuation.  To  obtain  the  second 
aUenwttiony  mix  one  grain  of  the  first  attenuation  with  a  hundred  grains  of  sugar  of 
milk.  The  thinl  aftenuafiWn  is  procured  by  mixing  one  grain  of  the  second  attenua- 
tion with  ninety-nine  grains  of  sugar  of  milk.  In  this  way  he  proceeds  until  he 
airives  at  the  thirtieth  attemiafioa.  Water  is  the  diluent  for  liquid  medicines.  The 
following  table  shows  the  strength  of  the  different  attenuations,  with  the  signs  h^ 
employs  to  distinguish  them : — 


•ACnwofiom. 

Parl$of  a  Grain. 

Atlenuationt. 

Parts  of  a  Grain, 

1.  Firat     .    . 

.     .     One-humireiJth. 

V.  Fifteenth    .     .     . 

Ono-qnintiilionth. 

2.  Second 

.     .     One  tiiousaiidth. 

VI.  Ei^hteenlh      .     . 

One  soxtiliionth. 

LTliinl    .     . 

.     ,     One-mill  ion  th. 

VII.  Twenty-first  .     , 

Onc-sppiiilionth. 

11.  Sixth      .     . 

.     .     One  billionth. 

Vlir.  Twenty.fourth     . 

Oneociillionth. 

ni.  Ninth     .     . 

.     .     One-tril  Month. 

IX.  Twenty-seventh  . 

Onenonillionth. 

IV.  Twelfth     . 

.     .     One*quadrillionib. 

X.  Thirtieth    .     .     . 

One-(lecillionth. 

Here  is  a  tabular  view  of  the  doses  of  some  substances  employed  by  the  homoeo- 
pilhists: — 

Ciiarconl.  one  or  two  rlecillionths  ofu  prain. 
Chnmomile,  two  qnadrillionths  of  a  grain. 
Nutmeg;,  two  rnillionths  of  a  prnin. 
Tartar  emetic,  two  billionths  of  a  ;{rain. 
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Opium,  two  decillionths  of  a  drop  of  a  rpirituous  lolution. 
Arsenious  acifl,onp  or  two  decillionths  of  a  grain. 
Ipecacuanha,  two  or  three  millionths  of  a  graio. 

These  doses  arc  giveD  in  pills  (glofmli)^  each  ahont  the  size  of  a  poppy-seed. 

HahnemaDn  gravely  asserts  that  the  length  of  time  a  powder  is  mbbcd,  or  thfl 
number  of  shakes  we  give  to  a  mixture,  influences  the  effect  on  the  body.  Rubbing 
or  shaking  is  so  energetic  in  developing  the  inherent  virtues  of  medicineSy  thil 
latterly,  says  Hahnemann,  ''I  have  been  forced  by  experience  to  reduoe  the  hhibp 
ber  of  shakes  to  two,  of  which  I  formerly  prescribed  ten  to  each  dilution."*  In  mixini 
a  powder  with  sugar,  the  exact  period  we  are  to  rub  is,  therefore,  laid  down ;  and 
in  dissolving  a  solid  in  water,  we  are  told  to  move  the  phial  ''  area  axin  fuaM," 
and  at  each  attenuation  to  shake  it  twice — '^  his,  brachio  quidem  his  moiOj  concMte*'* 

The  principal  facts  to  be  urged  against  this  doctrine  may  be  reduced  to  tan 
heads : — 

1st.  Some  of  our  best  and  most  certain  medicinea  cannot  be  regarded  as  homcBopathie :  thn 
substances  which  destroy  the  itcli-insect  (Acarus  Scabiei),  and  thereby  cure  the  itch,  are  inoiF 
pable  of  producing  tliis  malady.  Anrlral  took  quina  in  the  requisite  quantity,  but  witbcmt 
ac(iuiring  intermittent  fever;  yet  no  person  can  doubt  the  fact  of  the  great  benefit  frequently 
derived  from  the  employment  of  this  agent  in  ague ;  the  paroxysms  cease,  and  the  p^tienl 
seems  curetl.  ^  But,'*  says  Hahnemann,  "are  the  i>oor  patients  really  cured  in  these  casesf 
All  that  can  be  said  is,  that  they  seem  to  be  so;  but  it  would  appear,  according  to  this  honMBO* 
padii!«t,  that  patients  do  not  know  when  they  are  well.  We  are  also  told,  that  whenever  U 
intermittent  resembles  the  effects  of  cinchona,  then,  and  not  till  then,  can  we  expect  a  core.  I 
am  afraid,  if  this  were  true,  very  few  agues  could  be  cured. 

2dly.  In  many  cases  homcEopathic  remedies  would  only  increase  the  original  disease;  and 
we  can  reailily  imagine  the  ill  ctfects  which  would  arii^e  from  the  exhibition  of  acrids  in  gaitii- 
tis,  or  of  caniharides  in  acute  inflammation  of  the  blaflder,  or  of  mercury  in  salivaiion. 

3dly.  The  f loses  in  which  these  agents  are  exhibited  are  so  exceedingly  small,  tliat  il  is  diflp 
cult  to  l)elieve  that  they  can  product.*  any  olfect  on  the  system,'  and  we  may  infer  that  the  mi^ 
posed  homoeopathic  cures  are  refenible  to  a  natural  and  s|>ontancous  cure,  aided,  in  manycanii 
by  a  strict  attention  to  diet  and  regimen.  What  effect  can  be  expected  from  a  decilliondi 
part  of  a  drop  of  laudanum,  or  a  millionth  of  a  grain  of  charcoal?  Hahnemann  says,  ilb 
foolisih  to  doubt  the  i>ossibility  of  that  which  really  occurs;  and  adils,  that  the  skeptics  do  not 
consider  the  rubbing  and  shaking  bestowed  upon  the  homuupathic  preparation,  by  which  it 
acquires  a  wundorful  development  of  power! 

4ihly.  Ilnmcenpathy  hns  Ijeen  fitirly  put  to  the  test  of  experiment  by  some  of  the  metnben 
of  the  Arademie  de  Medoine,  and  the  result  was  a  failure.  Andral  tried  it  on  130  or  MO 
patients,  in  the  presence  of  the  homu9opathi&ts  themselves,  adopting  every  requisite  care  and 
precaution,  yet  in  not  one  instance  was  he  successful.^ 

3.  AUopathia. — The  allopathic  (so  called  from  axxo;,  another,  and  ndOof,  a  d» 
ease),  or  hetentpaOiic  method  consists  in  the  employment  of  medicines  which  gife 
rise  to  phenomena  altogether  different  or  foreign  (neither  similar  nor  exactly  oppo- 
site, to  those  of  the  disease. 

Under  this  head  is  included  that  mode  of  cure  efiocted  by  what  is  called  antagth 
7ii8m  or  cfjuntcr-irritntion ;  that  is,  the  production  of  an  artificial  or  secondary 
disease  in  order  to  relieve  another  or  primary  one.  It  is  a  method  of  treatment 
derived  from  observation  of  the  influence  which  maladies  mutually  exert  over  each 
other.  For  example,  it  has  been  frequently  noticed,  that  if  a  diarrhoea  come  <m 
during  the  progress  of  some  internal  diseases,  the  latter  are  often  ameliorated,  or 
perhaps  rapidly  disappear,  apparently  in  c<)nse<]uence  of  the  secondary  affection. 
The  result  of  observations  of  this  kind  would  naturally  be  the  employment  of 
alvine  cvacuant**  in  other  analogous  cases  where  diarrhoea  did  not  spontaneously 
take  place  :  and  this  practice  is  fnT|uently  attended  with  beneficial  results.     The 


•  Or^nnon.  •  S^f  Dr.  (luin'n  Phartnneoptria  HomoopatkitM. 
'  The  ■tatcment*  of  the  homopopntluMs  wiih  repnrd  l«»  the  frtV-ctJi  of  medicines  are  truly  absurd  ai 

ridiriitnufl.  In  the  French  editiim  of  Hahnenmnn's  Mntoria  Medicn,  no  lr»ii  than  fitrty-five  itctavn  pages 
are  ilevoted  tt»  the  ■tntr-inent  of  T'2t>  jtyniptoini*  pnulnccti  by  thr  one-niilliHnth  «if  n  grnin  i>f  veirelable  char- 
coal, iinii  of  liN»8yui|itoin8  cauHed  bv  the  like  qiL-aiiity  of  nniuial  <  hnrct^il.  Among  the  many  cficcta  uscribed 
to  these  :iirenls  \ve  iimi  "  itching  oi  the  internnl  aufrle  i»f  the  left  eye.''  *•  itching  in  a  wart  on  the  finger,'* 
"  repiiirniiuce  fi»r  butter.'' "  oNutrui-tuMi  i»r  the  Irt't  nostril  i*..r  ;in  hiUir."  »•  »preUy  loss  of  appetite  by 
eating!*'  kc.  he.    M:inv  of  the  <iliiier  vat  ions  are  filthy  and  obscene. 

*  l*ee  Mtdical  Gazttu^  vol.  xv.  p.  IWJ. 
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petnnoe  of  a  cataneoas  eruption  is  sometimes  the  sigDal  for  the  disappearance 
an  iDtemal  affection  ;  and  vice  vendy  the  disappearance  of  a  cutaneous  disease 
flometimes  followed  by  disorder  of  internal  organs.  Here  we  have  another  reme- 
'  mggested,  namely,  the  production  of  an  artificial  disease  of  the  skin,  as  by 
ifteiBy  by  an  ointment  containing  emetic  tartar,  or  by  other  irritating  applications, 
nggeationy  the  advantage  of  which  experience  has  frequently  verified.  I  might 
iag  forward  numerous  other  examples  to  prove  the  fact  (which,  however,  is  so 
di Imown  as  to  require  little  proof)  that  morbid  action  in  one  part  will  often 
■■e  in  consequence  of  a  morbid  action  taking  place  in  another.     Diseases,  then, 

nto  have  what  Dr.  Pring^  calls  a  curative  relation  with  respect  to  each  other ; 
i  shall  find  that  the  greater  part  of  our  most  valuable  and  certain  remedies 
poale  on  the  principle  of  antagonism  or  counter-irritation  ;  that  is,  they  produce 
teoondary  disease  which  is  related  to  the  primary  one.  Dr.  Parry'  calls  this  the 
cure  of  diseases  by  conversion." 

Mt,  Bantrr  uys,  he  has  seen  bubo  cured  by  an  emetic.  Now^,  it  is  very  improbable  that  the 
eoefii  aroM  from  the  mere  evacuation  of  the  contents  of  tbe  stomach.  The  only  plausible 
iptauiation  to  be  ofiereiJ  is  that  the  emetic  sets  up  a  nuw  action  in  the  system,  wliich  whs  in- 
npatible  with  that  going  on  in  the  groin.  If  this  notion  be  correct,  emetics  act  as  counter- 
rteots.  The  efficacy  of  purgatives,  in  affections  of  the  head,  is  best  accounted  lor  by  sup- 
mag  ibat  they  operate  on  the  principle  of  counter-irritation.  BlisterSf  cauteries,  issues,  moia, 
td  (xber  remediea  of  this  kind  are  generally  admitted  to  have  a  similar  mode  of  operation. 
fen  the  efficacy  of  blood-letting,  in  inflammatory  atfections,  is  better  explained  by  assuming 
at  ibis  agent  induces  some  new  action  incompatible  with  tlie  morbid  action,  than  that  it  is 
arvly  a  delalitant.  The  immediate  elfect  sometimes  produced  on  disease,  by  this  remedy,  is 
remarkable  as  hardly  to  admit  of  the  supposition  of  its  acting  as  a  mere  weakening  agent, 
le  fan  blood  letting  will  sometimes  put  an  immediate  stop  to  ophthalmia;  and  I  have  seen, 
«o  while  tbe  blood  was  flowing,  the  vascularity  of  the  eye  diminish,  and  from  that  time  the 
MBie  progreniveiy  declined.  When  to  this  fact  we  add,  that  the  same  diseose  is  oAcn  sue- 
■fully  treated  by  other  different,  and  even  opposite  remedies,  such  as  mercury  and  stimulant 
plicalionf,  we  find  a  difficulty  in  explaining  their  beneficial  agency,  except  by  supposing  that 
ey  influence  disease  by  some  relation  common  to  all  of  them.  This  view  of  the  counter  irri- 
31  operation  of  bloodletting  is  supportefl  by  Dr.  Clutterbuck,^  Dr.  Pring,^  and  others. 

RetHUifm  and  derivation  are  both  cases  of  counter-irritation  :  in  the  first,  the 
tificial  or  secondary  disease  is  produced  in  a  part  remote  from  the  seat  of  the  pri- 
117  affection ;  in  the  latter,  the  artificial  disease  is  set  up  in  the  neighbourhood  of 
e  primary  malady.  For  example,  leeches  or  blisters  applied  to  the  feet  in  apo- 
ezy  are  called  revulsives ;  but  the  same  applications  to  the  head,  in  the  same 
iease,  would  be  termed  derivatives.  There  is,  however,  no  real  distinction 
itween  them,  their  operation  being  similar ;  for  revulsion  is  only  derivation  at  a 
itaot  part. 

Topiial  applications  are  frequently  counter-irritants.  Thus,  stimulant  washes, 
pplied  to  the  eye,  sometimes  cure  ophthalmia.  They  operate,  apparently,  by 
itcfing  the  morbid  action,  and  substituting  a  milder  and  more  easily  cured  disease 
ir  the  one  previously  existing. 

UiiDg  the  term  counter-irritation  in  its  most  extended  sense,  we  see  our  list  of 
fenta  producing  this  effect  is  a  most  extensive  one.  It  comprehends  emetics,  pur- 
ZPtives,  diffusible  stimulants,  mercury,  blisters, cauteries,  issues, setons,  moxa,  blood- 
wtting  (including  arteriotomy,  venesection,  cupping,  and  leeches),  irritating  lavements, 
Metions,  unapisms,  rubefacients,  the  hot  and  cold  baths,  and  even  mental  impres- 
■QM.  That  is,  all  these  agents  excite  some  action  in  the  system  which  has  a 
nUtion  (oftentimes  beneficial)  with  the  morbid  action :  to  use  Dr.  Parry's  words, 
tkie  igeots  cure  diseases  by  can  version. 

The  most  unsatisfactory  part  of  the  subject  is,  the  theory  or  hypothesis  of  the 
Manet  in  which  the  mutual  relations  of  diseased  actions  are  effected.     Dr.  Parry 

*  An  Exposition  of  the  Principles  of  Pathology y  p.  352,  et  seq.  Lond.  Ift23. 

*  K/emcaff  of  Pathology  and  Tkf,raptutic.i,  2d  edit.  1^25. 

'  LictUTts  on  Ike  Theory  and  Praetia  ofPhyfic,  published  in  the  Lancet,  vol.  x.  1626. 

*  Op.  cit.  pp.  46;MJ. 
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presumes  that  most  diseases  consist  in  local  determinations  of  blood,  and  that  it  ii 
a  law  of  the  human  constitution  that  excessive  morbid  determination  to  two  diffiBrcnt 
parts  shall  not  exist  in  the  same  person  at  the  same  time.  Neither  of  these  a^ 
sumptions,  however,  is  quito  correct ;  but,  if  both  wero  true,  they  stiU  leaw 
untouched  the  question,  how  determination  of  blood  to  one  organ  is  oured  by  pn^ 
ducing  a  determination  to  another.  To  account  for  it,  some  assume  that  thesyalaB 
can  produce  only  a  certain  quantity  of  nervous  energy,  and  that  as,  in  every  disaMB| 
there  is  an  undue  or  preternatural  distribution  of  nervous  eneigy,  so  the  prodooCim 
of  an  artificial  disease  in  one  part  must,  by  consuming  the  nervous  enei^,  dimiaiih 
the  disease  in  another.  But  the  whole  hypothesis  is  grounded  on  assamplioil 
perfectly  gratuitous  and  incapable  of  proof.  As  Dr.  Pring  justly  obeerveSy  mn  \ 
this  hypothesis  true,  it  would  lead  us  to  employ,  not  bleeding,  purgativeSy  blifllM% 
and  all  indirect  remedies  in  hepatitis  or  consumption,  but  the  exercise  of  the  tnA 
mill  for  a  few  hours ;  so  that  a  patient,  labouring  under  phrenitis  or  pneamoniii 
should  be  made  to  walk  fifteen  or  twenty  miles  a  day,  by  which,  it  woald  be  ue* 
Bumed,  so  much  nervous  energy  would  be  consumed  in  the  arms  and  legs,  that  tun  • 
could  not  possibly  be  any  preponderance  or  excess  in  any  other  soat. 

Discarding  all  hypothesis,  we  must,  for  the  present,  be  content  with  the  knov* 
ledge  of  the  fact,  that  one  disease,  whether  artificially  or  spontaneously  genentad^ 
willoften,  but  not  invariably,  supersede  another^of  a  difierent  kind.^ 

a.  The  antagomtmt  of  determinations  of  blood  and  of  the  secretions  have  been  befbre  raftmi 
to.*     MQIIeri  states  that  the  antagonism  of  the  secretions  is  subject  to  the  fbllowiog  lawi:^ 

1.  The  increase  of  a  secretion  in  a  tissue,  a,  which  is  less  irritable  than  the  organ,  b,  if  mefr 
pable  of  producing  a  diminution  in  the  secretion  of  the  latter;  hence,  for  example,  artiflcM^  L 
excited  secretions  from  tlie  skin,  as  by  a  blister,  in  the  neighbourhood  of  the  eye,  in  influmn^  i 
tion  of  the  latter  organ,  are  of  no  service,  because  the  eye  is  a  more  irritable  part  than  Al  f 
Bkin.  I 

2.  An  increased  secretion  in  a  certain  tissue,  a,  cannot  be  diminished  by  exciting  the  wnN  \ 
secretion  in  another  part  of  the  same  tissue,  a;  on  the  contrary,  such  a  procedure  would  iHhei  j 
increase  the  secretion  from  all  parts  of  the  tissue  than  diminish  it,  because  the  relation  whU  \ 
exists  between  the  different  parts  of  one  and  the  same  tissue  is  that  of  sympathy,  not  of  u 
gonisni.  Hence,  a  dischai^c  from  the  generative  or  urinary  organs  canix>t  bo  arrasied  fay 
artiflciaUy  excited  diarrhcea. 

3.  On  the  contrary,  the  secretions  of  tissues  which  do  not  belong  to  the  same  claas  of 
tures  oAen  antngoni/.e  each  other.  Thus,  increase  of  the  cutaneous  secretion  frequently  indocM 
diminution  of  the  secretion  of  the  kidneys :  in  summer,  the  cutaneous  exhalation  is  more  aboo* 
dant,  and  the  urinary  secretion  proportionally  scanty;  in  winter,  the  reverse  is  the  esMi 
Effusion  of  watery  fluids  into  the  cellular  membrane  and  serous  cavities  is  attenderl  withdiyuew 
of  the  skin,  and  diminution  of  the  urinary  secretion,  the  quantity  of  whicli  is  observed  toinciCMl 
in  the  same  proportion  as  dropsical  evasions  diminish.  Suppression  of  the  exhalation  of  tin 
skin  l)y  cold  gives  rise  to  mucous  discharges  from  the  intestinal  and  pulmonary  muooui  meiih 
branes. 

4.  It  is  only  towards  the  termination  of  consumptive  diseases  that  this  relation  of  antajsoniia 
l)etween  the  secretion  ceases  to  exist;  when,  in  consequence  of  the  relaxed  state  of  the  tiaweii 
all  are  at  lonuth  incroast^d  in  quantity;  in  the  colliquative  state  that  precedes  death  inphthiwal 
patients,  colliquative  diarrhucu,  profuse  sweating,  and  dropsical  effusions,  take  place  timuUfr 
neously. 

5.  When  one  tissue  is  excited  to  increased  action,  by  an  impression  made  upon  another, 
either  the  secretion  of  the  two  must  have  been  in  some  respects  similar,  as  in  the  case  of  dit 
skin  and  kidneys,  !x>th  of  whirh  have  the  office  of  excreting  water  from  the  blood;  orthe  oqiu 
thus  excited  must  have  had  a  predisposition  to  morbid  action,  which  is  the  rational  explanalioa 
for  the  circumsitance,  that  the  inipression  of  cold  produces  in  one  person  an  affection  of  the 
mucous  membrane  of  the  lun^s;  in  another,  a  disordered  secretion  of  mucus  in  the  in 
canal. 


*  For  fiirthrr  informntion  on  this  Rnbjcct,  cnnBiilt  HnntRr*!!  Trentige  on  the  Blond^  TrnflnmrnaHwn^ 
GuH-$hot  Wounds^  linnd.  1791;   Dirt.  d'S  Srimcf-f  Midicales,  art.  R^vuUion^  hy  MM.  Pinrl  and  Bri 
timn  :   Dirt,  dr  M,'-d'rinf,  cirt.  D'-rirati/,  by  Giicrnent ;  J.  C.  Siibnticr,  Lcs  Lois  dt  la  Rfvulsiom,  itmdiM9 
gflus  h  Rapport  Physiologiqut  et  Thiraprutique^  Parin,  1^*32. 

'  See  p.  74.  '  JiUuunts  of  Physiology^  by  Baly,  vol.  i.  pp.  473-4. 


Afpligations  of  Medicines  to  the  Skin.  173 


6.  Parts  to  which  Medicines  are  applied. 

Medicines  are  applied  to  the  skin  ;  to  mucous  or  serous  membranes ;  to  wounds, 
hoBf  or  absoeues }  or  thej  are  injected  into  the  veins. 

1.  Applications  to  the  Skin. 

applications  are  frequently  made  to  the  skin  in  order  to  produce  local 
iy  as  in  the  case  of  blisters,  cataplasms,  fomentations,  lotions,  embrocations, 
».;  and  occasionally  to  affect  remote  ports  of  the  system,  as  when  we  use  mercury. 
lost,  if  not  all,  medicines  which  influence  distant  organs  by  application  to  the 
kuy  do  so  in  consequence  of  their  absorption  ;  and,  as  the  cuticle  offers  a  mecha- 
lieal  impediment  to  this  process,  we  generally  either  remove  it  or  make  use  of 
nction. 

There  are  three  methods  of  applying  medicines  to  the  skin ;  namely,  the  en^i- 
lemicj  the  iatraltplic,  and  the  endcmiic. 

1.  The  Enepidermic  Method  consists  in  the  application  of  medicines  to  the 
kin,  unassisted  by  friction ;  as  when  we  employ  plasters,  blisters,  poultices,  lotions, 
omentations,  baths,  &c. 

2.  The  Iatralei*tic  Method  (which  has  been  so  called  from  tarpivu,  /  cure 
r  healj  and  *aXf ^  /  anoint)  consists  in  the  application  of  medicines  to  the  skin, 
lided  by  friction.  It  has  been  termed  the  epidermic  meHiod — sometimes  anatrip- 
dogia  (from  drarpi'^u,  Iruh  in,  and  xoyo;,  a  discourse),  and  also  espnoic  medicine. 
%  was  employed  by  Hippocrates,  and  other  old  writers ;  but  fell  into  disuse,  until 
Itention  was  again  drawn  to  it  by  Brera,  Chiarenti,  Ghrcstien,^  and  others.  Among 
he  substances  which  have  been  employed  in  this  way  arc  camphor,  digitalis,  squills, 
ntfaarides,  disulphate  of  quina,  veratria,  colocynth,  rhubarb,  opium,  belladonna, 
Micarj,  chloride  of  gold,  &c. 

The  mode  of  employing  medicinal  agents,  according  to  the  iatraleptic  method,  is 
he  following:  the  substance  to  be  applied  being  reduced  to  the  finest  possible 
feate  of  division,  is  to  be  dissolved  or  suspended  in  some  appropriate  liquid,  and  in 
liit  state  rubbed  into  the  skin.  The  dose  is  always  considerably  larger  than  for 
lie  stomach — ^generally  two  or  three,  often  as  much  as  ten,  and,  in  some  cases, 
wen  twenty  times  the  ordinary  dose ;  but  no  absolute  rule  on  this  head  can  be  laid 
own.  The  liquids  employed  to  dissolve  or  suspend  the  medicine  may  be  water, 
prit,  or  oily  or  fatty  matter.  Iatraleptic  writers,  however,  prefer  the  gastric  juice 
r  aUva,  or  even  bile;  but  I  am  not  acquainted  with  any  just  grounds  tor  this  pro- 
iBROoe.  Collard  de  Martigny'  concludes  from  his  experiments,  that  the  palms  of 
he  hands,  soles  of  the  feet,  neighbourhood  of  the  joints,  the  chest,  the  back,  and  the 
mier  parts  of  the  limbs,  are  to  be  preferred  for  the  application  of  medicines. 

The  objections  to  this  mode  of  employing  medicines  are  the  uncertainty  of  results; 
Ike  time  required  to  affect  the  system ;  the  frequently  unpleasant  nature  of  the 
fneeas  (as  when  mercurial  inunctions  are  employed);  and  the  local  irritation  some- 
tioMS  pit)duced  by  the  friction.  Notwithstanding  these,  however,  it  may  be  resorted 
to  occasionally  with  advantage;  as  where  the  patient  cannot  or  will  not  swallow, 
V  where  the  alimentary  canal  is  either  very  irritable  or  insensible  to  the  action  of 


S.  The  Endermio,  or  Emplast&o-endermic  Method,  consists  in  the  applica- 
te  of  medicinal  agents  to  the  denuded  dermis.  For  its  introduction  into  practice 
le  are  indebted  to  MM.  Lembert  and  Lesieur.' 

The  denudation  of  the  dermis  is  usually  effected  by  a  blistering  plaster.  When 
Ae  caticle  is  elevated,  an  opening  is  to  be  made  into  it,  in  order  to  allow  the  serum 
tieeeape.  The  medicine  is  then  applied  to  the  dermis,  either  with  or  without  re- 
^"~~~      ■    •  I. .   .     .1.1  

*  De  la  Mttkodt  latraleptique,  Paris,  1811. 

'  Diet,  de  MMee.  et  de  Ckirurg.  pratiq,  art.  latreleptie. 

'  £*sai  sur  la  Mithode  Endtrmiquej  par  A.  Lembert. 
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moving  tho  cuticle.  At  the  first  drcFsing,  the  transparent  pellicle  formed  by  the 
dermis  is  to  be  carefully  removed,  as  it  very  much  impedes  absorption.  The  medi- 
cine is  applied  to  the  denuded  surface,  either  in  its  pure  state,  in  the  form  of  an 
impalpable  powder— or  if  too  irritating,  it  is  to  be  incorporated  with  gelatine,  lird, 
or  cerate.  Should  any  circumstances  arise  to  lead  us  to  fear  that  the  quantity  of 
the  medicine  applied  has  been  too  large,  the  mode  of  proceeding  is  the  followmg: 
-—Cleanse  the  surface  immediately;  make  compression  (as  by  a  cuppinff-g^} 
around  the  denuded  part,  in  order  to  prevent  absorpUon,  and  apply  any  BobataiMe 
that  will  neutralize  the  effect  of  the  medicine.  Thus,  Lembert  has  found,  that  two 
grains  of  the  acetate  of  morphia  will  destroy  the  tetanic  symptoms  caused  by  the 
application  of  two  grains  of  strychnia.  Musk  and  camphor  are  said  to  ooonteiaet 
tne  narcotism  of  morphia.^ 

Instead  of  a  blistering  plaster,  Trousseau  recommends  a  vesicatimz  ointnieD(| 
composed  of  equal  parts  of  a  strong  solution  of  ammonia  and  lard.  Two  appUei- 
tions,  of  five  minutes  each,  are  sufficient  to  raise  the  cuticle.  Boiling  water,  which 
has  been  employed  by  some  persons,  is  uncertain,  painful,  and  dangerous :  it  may 
cause  mortification  of  the  dermis,  and  thus  stop  absorption. 

The  advantages  of  the  endcrmic  method  are,  that  substances  are  not  submitted 
to  the  influence  of  the  digestive  process,  and  their  pure  effects  can  be  better  ascer- 
tained;— their  operation  is  in  general  very  quick,  and  in  some  cases  more  rapid 
than  when  they  arc  applied  to  the  stomach.  If  the  gastric  membrane  be  inflamed, 
or  if  the  patient  cannot  (or  will  not)  swallow,  more  especially  if  the  case  be  urgent| 
this  is  an  admirable  method  of  putting  the  system  under  the  influence  of  a  medicine. 

The  disadvantages  of  the  endcrmic  method  are,  the  pain  sometimes  experienced 
by  the  application  of  medicinal  agents  to  a  denuded  surface — some  even  may 
occasion  mortification  of  tho  part;  the  possibility  of  the  skin  being  permanently 
marked;  lastly,  some  substances  have  no  effect  when  used  endcrmically. 

The  substances  which  have  been  used  by  this  method  are  morphia  and  its  acetate, 
hydrochlorato,  and  sulphate  in  doses  of  from  a  quarter  of  a  grain  to  two  grains; 
strychnia,  from  a  quarter  of  a  grain  to  a  grain ;  aconitina,  one-sixteenth  to  one^ightk 
of  a  grain;  extract  of  belladonna,  three  or  four  grains;  disulphate  of  quina,  two 
to  six  grains;  musk  six  or  eight  grains;  tincture  of  assafoetida,  ten  minimi. 
Many  other  agents  have  also  been  employed  endcrmically :  as  digitalis,  extract  of 
squills,  aloes,  saffron,  bichloride  of  mercury,  emetic  tartar,  &c.' 

Method  by  Inoniiation. — In  connection  with  tho  endermic  method  may  be  mentioned  anotheff 
mode  of  employing  medicines;  namely,  the  method  by  inoculation  propo9e<l  by  M.  Latargae 
de  St.  Emilion.*  In  this  way  morphia  has  been  employed  to  relieve  topii^I  pain.  It  if  ininh 
duced  in  the  part  in  pain  by  the  point  of  a  lancet.  In  a  few  minutes  a  pimple  and  an  eryih^ 
xnutoud  bludh  are  produced. 

2.  Applications  to  the  Mucous  Mcmhranes. 

We  have  two  mucous  membranes,  to  the  different  parts  of  each  of  which  we 
apply  medicines;  the  first  is  (he  gastro^imonary  membrane,  the  second  the  vruio- 
yenituL 

1.  Gattro-pulmonary  Membrane. 


a.  Ocular  m!K?ons  membrane  (conjunctiva). 

b.  Nasal  or  pituitary  membrane, 
r.  Bu(XK)-guUiiriil  membraue. 

d.  Kubtachiau  membrane. 


e.  Aerian  or  tracheo-hronchial  membrane. 
/.  Gastrointentinal  membrane. 
g.  Recio-colic  membrane. 


2.  UrinO'genital  Membrane, 
a.  Urethro-vesical  membrane.  |      b.  Vagino-uterine  membrane. 

*  AhrcnKcn,  Dissert.de  Mithodo  Ederf/uitieo,  Ilaunis,  I83S— Reviewed  in  the  Brit,  aiul  Fortigm 
Revuw,  f»»r  April  1«J8,  p.  34'i. 

*  For  further  iiiforrniition  on  the  endrrmic  method,  consnlt,  besides  Ijembert*s  Rssay  before  qnnted.  the 
Hrtirle  End^rmiquf  Methodt^  by  Boailliiiid,  in  the  Diet.  d«  Mfdtc.  et  Chirurg.  pratiques;  also  soine  arti- 
clcR,  by  Dr.  liureaud  Riofrey,  in  the  Continental  and  British  Medical  Review,  vol.  i.  pp.  60,  Stti.  and  ^: 
and  Richtcr,  in  Lovd.  Mrd.  Gat.  Nov.  10,  IK» 

'  Sec  the  Contimntal  and  British  Keviev,  vol.  i.  pp.  41  and  388;  and  Lancef,  for  1836-J7|  vol.  i.  p. 
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1.  Oastro-PULMONART  ME&IBRANE :  a.  Ocular  mucous  membrane  or  conjunc- 
Bbni. — Medicinefl  are  applied  to  the  coDJanotiTa,  to  excite  local  effects  ooly,  though 
■e  might  employ  this  part  for  other  purposes^  since  remote  organs  may  be  affected 
by  it.  The  term  coHjfriumy  (xoxxvptof),  formerly  employed  to  indicate  solid  sub- 
rtances  applied  to  the  eyes,  now  usually  means  liquid  washes  for  the  eyes,  and  is 
BquTalent  to  eyewater, 

h.  NaMd  or  pituitary  membrane, — ^We  seldom  apply  medicines  to  the  pituitary 
nembrane  except  in  affections  of  the  nose  or  adjacent  parts.  Sometimes  they  are 
mplojed  to  irritate  and  excite  a  discharge ;  they  arc  then  called  errhine» ;  but 
vhen  used  to  produce  sneezing,  as  when  foreign  bodies  are  in  the  nasal  cavities,  they 
in  termed  ttemutatories  or  ptarmics, 

c  BucethguUural  mucrm$  membrane, — Medicines  are  very  rarely  applied  to  the 
momih  and  throaty  except  for  local  purposes.  It,  however,  has  been  proposed  to  ex- 
cite salivation  by  rubbing  calomel  into  the  gums.  Solids  used  in  the  mouth  are 
termed  lozenges  (frochinci)  or  masticatories,  according  as  they  are  allowed  to  dis- 
nhre  slowly  or  are  masticated ;  liquids  are  called  collutoria  or  garyarismata.  Pow- 
den  are  introduced  by  insufflation. 

d.  Eusftnchian  membrane, — Aurists  now  and  then  apply  washes  to  the  Eustach- 
ian tulles  in  local  affections;  but  the  occasions  for  this  practice  are  rare,  and  the 
operation  difficult,  except  in  practiced  hands. 

f.  Aerial  or  trachea-bronchial  membrane. — Accidental  observation,  as  well  as  ex- 
periment, has  shown  that  medicines  produce  very  powerful  effects  on  the  membrane 
fining  the  trachea  and  bronchial  tubes.  Applications  to  these  parts  are  in  general 
made  use  of  for  local  purposes,  as  in  asthma,  chronic  bronchitis,  phthisis,  &c.,  though 
oecasionally  to  affect  the  brain,  the  blood,  the  heart,  &c.  Dr.  Myddloton^  advocated 
tlw  inhalation  of  substances  (as  cinchona,  sulphate  of  iron,  myrrh,  &c.)  reduced 
to  an  impalpable  powder  in  pulmonary  diseases.  The  fumes  (suffitua)  of  Uxr,  balsam^ 
reansy  and  other  burning  bodies,  have  also  been  employed  in  tliese  cases." 

The  inhalation  of  aqueous  vapour  (halitus),  either  alone  or  with  other  substances, 
is  oftentimes  useful  in  various  affections  of  the  lungs  and  of  the  throat,  &c.  The 
ipparatus  generally  used  for  this  purpose  is  Dr.  Mudge's  inhaler,  or  it  may  be  that 
proposed  by  Dr.  Gairdncr.'  In  the  absence  of  these,  a  teapot,  or  basin  with  an 
inverted  funnel,  is  oflen  employed ;  but  in  many  asthmatic  ca.ses  the  difficulty  of 
breathing  is  so  great,  that  the  patient  cannot  close  the  mouth  around  the  tube,  espc- 
dilly  if  the  latter  be  small,  without  exciting  a  sense  of  impending  suffocatitm.  In 
foch  instances  I  have  found  the  only  easy  and  practical  method  of  enabling  the 
patient  to  inhale,  is  by  holding  the  mouth  over  hot  water  contiiincd  in  a  basin  or 
tnenp.  Various  narcotic  and  emollient  herbs  arc  sometimes  added  to  the  water, 
lot  I  suspect  without  contributing  in  any  way  to  its  efficacy.  (The  methods  of  in- 
luling  oxygen,  chlorine,  and  nitrous  oxide  gases,  and  the  vapours  of  sulphuric  ether, 
iodine,  bromine,  &c.,  will  be  described  hereafter.) 

/.  Gtutro-intestinal  membrane. — We  employ  both  extremities  of  the  alimentary 
quo/ for  the  exhibition  of  medicines ;  the  upper,  however,  more  frequently  than  the 
lower.     This  mode  of  employing  medicines  is  called  the  mrthod  by  ivgeation.     Of 
in  parts  of  the  body,  the  gastro-intestinal  surface  is  the  most  useful  for  the  appli- 
eiUon  of  medicines.     This  arises  from  the  great  susceptibility,  the  active  absorbing 
pover,  and  the  numerous  relations  which  the  stomach  has  with  almost  every  part 
of  the  body.     In  many  cases  remote  effects  are  more  easily  produced  by  this  than 
Wtny  other  organ,  as  in  the  case  of  diffusible  stimulants.     Medicines  which  act  by 
itieorption  are  more  energetic  when  applied  to  the  serous  membranes,  the  bronchial 
*enbnine,  the  cellular  tissue,  &c.     In  some  cases  it  is  not  only  possi})le,  but  proba- 
cy that  the  stomach  may  eitiier  partially  or  wholly  digest  a  medicine, 
y.  Rerfo-colic  membrane. — Sometimes,  though  less  frequently  than  the  stomach, 


*  i  Pnliminarf  Di$$frtation  illuAtratire  of  a  new  System  nf  Pulmonary  Pathology^  Bath,  1825. 
'lite  intHic  of  iohHiing  tar  vnp«iiir  will  he  dcsicribcd  hereafter  (sec  Pix  liquida). 
'  Zdimburgk  Mtdicai  and  Sur^icai  Journal,  vol.  xix. 
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the  r^-tum  is  employed  for  the  application  of  medicines.  It  has  been  asserted  that 
the  gtneral  susceptibility  of  the  rectum  is  only  one-fifth  of  that  of  the  stomach,  and 
that  medicioea  take  five  times  as  long  to  operate  by  the  former  as  by  the  luster : 
henct.'  it  has  been  said  that  both  the  dose,  and  the  interval  between  the  doeeS|  should 
be  iiTe  times  as  great  as  when  applied  to  the  stomach.  But  this  assertion  is  tu 
from  being  universally  correct,  though  it  may  be  so  occasionally.  Orfila  aaseiti 
that  those  agents  which  operate  by  absorption,  as  opium  and  tobacco,  are  more  act- 
ive by  the  rectum  than  by  the  stomach ;  and  he  assigns  as  a  reason  the  greattt 
venous  absorption  of  the  rectum,  and  its  less  digestive  power.  But  this  statement 
is  in  direct  opposition  to  the  experience  of  almost  every  practitioner.  Whenever  I 
have  had  occasion  to  employ  opium  by  wny  of  enema,  I  always  exhibit  twice  or 
three  times  the  ordinary  dose,  without  exciting  any  remarkable  effects.  Dr.  Chiis- 
tison  states  that  he  has  given  two  measured  drachms  of  laudanum  by  injection,  with- 
out producing  more  than  usual  somnolency ;  a  quantity  which,  if  Orfila's  statement 
were  correct,  would  probably  prove  fiital. 

We  apply  medicines  to  the  rectum,  sometimes  with  the  view  of  alleviating  disease 
of  this  or  of  neighbouring  organs  (as  of  the  uterus,  bladder,  prostate  gland,  &«.); 
at  other  times  in  order  to  irritate  the  rectum,  and,  on  the  principle  of  oounter-irri- 
tation,  to  relieve  distant  parts  (as  the  head) ;  sometimes  to  produce  alvine  evaci» 
tioDS,  or  to  dissolve  hardened  faeces ;  occasionally,  also,  when  we  are  precluded  from 
applying  our  remedies  to  the  stomach,  on  account  of  their  unpleasant  taste  and  smell, 
the  inability  or  indisposition  of  the  patient  to  swallow,  or  the  irritability  of  the 
stomach ;  and,  lastly,  in  order  to  destroy  the  small  thread-worm  Atcaru  vermi' 
cularis. 

When  the  substances  applied  to  the  rectum  are  solid,  we  name  them  mpponianm 
(mppositorioj  from  supj^juoy  to  put  under) }  but  when  of  a  fluid  nature,  they  ars 
tcnued  rltfM*:rSy  lavements,  or  en  f  ma  fa. 

Formerly  $Hj»]XJsi(nric8  were  conical,  or  cylindrical,  like  a  candle,  and  of  TariaUe 
size — sometimes  one  or  two  inches  long.  They  are  now  usually  made  globular, 
and  of  small  size.  They  are  employed  to  evacuate  the  bowels  ;  to  irritate  the  roo- 
tum,  and  thereby  to  relieve  affections  of  distant  organs ;  but  more  commonly  to  set 
as  local  agents  in  affections  of  the  rectum,  bladder,  uterus,  prostate  gland,  urethrs, 
&c,  A  mixture  of  opium  and  soap  is  frequently  employed  with  advantage,  to  prs* 
vent  the  pain  of  priapism  during  the  night,  in  gonorrhoea.' 

Clt/sfers  or  lavcmetits  require  to  be  considered  under  several  points  of  view:  finif 
in  reference  to  the  material  of  which  they  are  made,  and  which  must  vary  with  the 
object  for  which  these  remedies  are  employed ;  seamtllt/,  with  respect  to  the  qoan* 
tity  of  liquid  used,  and  which  will  depend  on  the  age  of  the  patient.  The  average 
quantity  for  an  adult  is  about  twelve  or  sixteen  ounces;  and  I  believe  that  it  is 
rarely  proper  to  use  more  than  this.  I  am  sure  that  the  practice  of  introducing 
several  pints  of  fluid  into  the  large  intestines,  with  the  view  of  exciting  alvine  evaeo- 
ations,  is  bad.  In  the  first  place  it  often  provokes  the  contraction  of  the  gut,  by 
which  the  injection  is  immediately  returned ;  and,  secondly,  repeated  distension  di- 
minishes the  sust^eptibility  of  the  part,  so  that  the  ordinary  accumulation  of  ffccal 
matter  no  longer  acts  as  a  sufficient  stimulus.  Mr.  Salmon'  has  related  a  case  of 
this  kind,  where  the  patient  had  nearly  lost  all  power  of  relieving  the  bowels,  ex- 
cept by  enemata  or  purgatives,  and  had  produced  dilatation  of  the  rectum,  in  conse- 
quence of  having  been  in  the  habit  of  introducing  into  the  intestine  two  quarts  of 
gruel  twice  every  day.  A  newly-born  infant  requires  about  one  fluidounce ;  a  child 
of  one  to  five  years,  from  three  to  four  ounces ;  and  a  youth  from  ten  to  fifteen,  from 
six  to  eight  fluidounces.  Thinffi/y  the  iuipnlse  with  which  the  fluid  ought  to  be 
thrown  up,  deserves  attcntitm.  If  t(»o  much  force  be  used,  the  sudden  dilatntion  of 
the  gut  may  bring  on  spasmodic  action  of  its  lower  part,  by  which  the  clyster  will 


r  aoint!  rrmnrkt  on  SiippositnrirR,  hy  Dr.  Oiibornv,  sr«  Lomlon  Medical  GazettCf 
ictical  Essay  on  Froiapsuf  o/tht  Utctuniy  p  *J4,  Loud.  iSdl. 
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•  mCnmed.  IburtUy,  the  instraments  by  which  the  injection  is  effected  require 
^  L  The  common  pipe  and  bladder  are  too  well  known  to  require  description. 
mdined  to  think  that  the  most  convenient,  safe,  and  useful  apparatus  is  the 
bottle  and  tube.  Any  quantity  of  liquid,  however  small,  may  be  thrown  up 
bAl  the  greatest  ease,  and  without  any  danger  of  the  impulse  being  too  great  Its 
(fliflation  is  ezoeedingly  convenient ;  a  lusty  person,  by  placing  one  foot  on  a  stool 
r  flbairy  may  easily  apply  it  without  assistance ;  and  its  price  is  very  moderate. 
kaodier  form  of  enema  apparatus  is  a  narrow  water-proof  tube,  holding  about  a  pint 
f  Emiid,  about  four  feet  long,  narrower  at  one  end,  which  is  furnished  with  a  com- 
~  injecting  pipe,  and  about  two  and  a  half  inches  in  diameter  at  the  other.     The 


Ud  being  puoed  in  the  tube,  the  pipe  is  introduced  into  the  rectum,  and  the  appa- 
Id  [ 


held  in  a  perpendicular  direction,  by  which  the  fluid  is  propelled  into  the  gut 
U  ili  own  gravity. 

Gsseoos  matters  have  been  sometimes  thrown  into  the  rectum.  Thus  the  injection 
t  oommon  air  has  been  proposed  in  ileus  ;^  tobacco-smoke  has  been  employed  in 
Hnift;  and  carbonic  acid  gas  in  ulceration  of  the  rectum. 

2.  Ubino-oenital  membrane,  a.  Urethro-veskal  memhrane, — ^Applications 
to  At  urtdira  are  made  only  for  local  purposes;  either  in  a  solid  form,  as  caustic  or 
■edicated  bougies,  or  in  that  of  a  liquid,  as  an  injection :  the  latter  is  easily  applied 
by  a  common  syringe. 

Ibjectiona  are  sometimes  thrown  into  the  Uadder,  but  always  for  local  purposes. 
Ike  operation  is  easily  performed  by  attaching  a  catheter  to  an  clastic  bottle. 

K  ragino^ierine  memhrane. — Medicines  are  applied  to  the  vagina  and  utenUf 
to  prodnce  local  effects  only.  Thus  injections  are  made  to  relieve  va^nal  discharges, 
to  ezdte  the  catamenia,  &c.  They  are  usually  liquids,  but  in  a  case  related  to  me 
hj  my  friend,  Dr.  Clutterbuck,  carbonic  acid  gas  was  successfully  employed  to 
nBere  an  irritable  uterus. 

8.  Applications  to  (he  Serous  Membranes. 

a.  Tunica  vaginalis, — Irritating  injections,  such  as  wine  and  water,  solutions  of 
■eCallic  salts,  &c.,  are  thrown  into  the  cavity  of  the  serous  membrane  of  the  testicle 
ia  bjdrocele,  in  order  to  excite  inflammation  and  the  subsequent  adhesion  of  the 
wim  of  the  sac. 

h.  Ptriioneum. — Injections  have  also  been  made  into  the  peritoneal  sac  in  ascites, 
ad  in  some  cases  with  success.'  The  practice,  however,  is  very  dangerous.  Mr. 
Onper*  has  seen  two  fatal  cases  of  it. 

4.  ApplicatioTis  to  Ulcers^  WounJsj  and  Ahscesses. 

These  are  employed  principally  to  excite  local  effects,  and  sometimes,  though 
mdy,  to  produce  a  constitutional  affection.  Thus  it  has  been  proposed  to  apply 
atranTe  sublimate  to  wounds,  with  the  view  of  causing  salivation. 

5.  Injection  of  Medicines  into  the  Veins. 
(Chirurgia  infusoria;  Ars  clysmatica  nova;  Infusion  of  medicines.) 

The  history  of  this  operation  is  inseparably  connected  with  that  of  transfusion. 
The  first  experiments  on  infusion  are  said  to  have  been  performed  in  Germany.* 
Bit  the  first  sdentifio  examination  of  the  operation  was  made  by  Sir  Christopher 
Win.'    His  example  was  followed  by  Boyle,  Clarke,  Hcnshaw,  Lower,  and  others.' 

Ihe  partisans  of  this  method  of  treatment  assert,  that  when  medicines  are  ad- 

*  StfM«rp4  Mfftieal  and  Surgical  Journal,  vol.  zvi. 

*  FkiUtopkUal  Transactions  for  the  year  1744. 

*  Diitumaru  of  Pmnical  Surgttry.  iirl.  Paraeentenn. 

*  8cc  Pknl  Sebeel't  wurk,  entitlea  **Die  Transfusion  des  Bluts  «iuf  EtnsprHtxung  dtr  Arxneytn  in  dit 


ilmi.'*  Kopenbairen,  1809 :  Zweiter  Band,  1803. 
■  HilosopkUalTranMutions  for  1685,  vol.  i.  p. 


-  miosopnuai  Trtmsatnons  lor  1005,  vol.  i.  p.  131. 
^For  farther  inforuMtion  on  the  hittory  of  tnit  operation,  consult  Scheel'i  work,  before  qaoted  ;  alto, 
pMfcabaeh'a  eway,  "Utbtr  die  Transfusion  des  Bluts  und  die  Infusion  der  Arxneien^"  lti33;  or  Marx'i 

*'IneLskrm  VMM  <f«M  fiiftmm  >i  1007  Mnff  1(MO 


wabaeh'a  eway,  '*  Ueher  die  Transfusion 
^i>M  Ukre  VM  den  Giften,*^  1887  and  1839. 
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ministered  bj  the  stomach,  their  properties  are  more  or  less  altered  by  the  dujeslife 
powers  of  this  Yiscus;  and  that  by  injecting  medicines  at  once  into  ihe  yeim^  1M 
aToid  this  inilaence.  The  effects  are  of  the  same  general  natnre  as  when  mediriiMi 
are  applied  to  the  skin  or  stomach :  thns  emetic  tartar  oocasions  vomitings  aeuiii 
purges,  opiam  stnpifies,  and  so  on.  So  that  some  of  the  supposed  adyanti^  tf 
this  operation  have  no  real  existence,  while  several  objections  to  it  ezist:  audi  si 
the  danger  of  introdacing  air  into  the  veins,  or  of  throwing  in  too  large  a  doae  tf 
the  remedy  (for  a  slight  excess  in  some  cases  may  prove  &tal),  or  of  the  oummaiMb 
of  phlebitis.  These,  then,  are  sufficient  reasons  for  not  resorting  to  ihia  waclifla} 
except  on  very  urgent  occasions;  for  example,  to  excite  speedy  vomiting  wnen  AB 
patient  is  unable  to  swallow.  Kohler  ^mentioned  by  IMeffenrach,  who  notioea  afaa 
several  other  analogous  cases)  preservea  the  life  of  a  soldier,  in  whose  throat  a  pises 
of  beef  tendon  was  sticking,  by  throwing  a  solution  of  six  grains  of  emetic  tarlltf 
into  a  vein  of  the  arm :  vomitine  was  induced,  and  the  meat  expelled.  Medhd 
injected  two  grains  of  this  salt,  dissolved  in  water,  into  the  veins  of  a  womsa  to 
restore  suspended  animation  from  immersion  in  water.  Lastly,  cold  water  haa  bMJI 
injected  into  the  umbilical  vein  in  cases  of  retained  placenta.* 

In  some  obsdnate  and  dangerous  diseases  this  operation  is  admissible  aiH  a  lail 
resource;  for  example,  in  cases  of  poisoning,  in  hydrophobia,  in  malignant  ehdlflML 
&c.  As  plethora  appears  to  diminish  absorption,  it  has  been  proposed  to  thmv 
tepid  water  into  the  venous  system  in  cases  of  narcotic  poisoning,  and  thus  to  enao 
artificial  plethora,  in  order  to  prevent  the  occurrence  of  the  i^mptoms  of  puisMUM 
by  stopping  absorption.  Yemi^re  found  that  three  grains  of  nux  vomictf  laodoBsl 
no  effect  when  applied  to  a  wound  in  a  doer,  into  whose  veins  water  had  been  throMt 
and  he  asserts,  that  by  the  early  use  of  aqueous  injections  we  may  prevent  tk| 
development  of  contigious  diseases.  Magendie  proposed  the  injection  of  tefH 
water  into  the  veins  for  the  relief  of  hydrophobia.  The  operation  was  first  peifcwsl 
at  the  H6tel-Dieu,  at  Paris,  in  October,  1823;  the  convulsions  were  stopped,  Wt 
the  patient  died  in  a  day  or  two  afterwards.  This  operation  has  been  sevmm  times 
repeated,  and  with  the  same  results.  In  June,  1832, 1  tried  it  on  a  patient  (aflfiofeed 
with  this  terrible  disease)  under  the  care  of  the  late  Mr.  Bennett,  of  the  Commereiil 
Road:  the  patient  was  a  boy  about  nine  years  of  age;  he  was  nearly  insensiUe  li 
the  time  I  performed  the  operation.  I  threw  in  aoout  one  quart  of  tepid  wilsr 
without  any  obvious  effect  on  the  pulse :  do  convulsions  were  suosequently  obeerred, 
but  the  patient  died  in  a  few  hours.  Saline  solutions  were  injected  into  the  ram 
in  malignant  cholera,  and  often  with  apparent  advantage  (see  the  article  on  SifMi 
Chloridum),  Purgatives,  narcotics,  &c.,  have  been  thrown  into  the  veins  by  dif- 
ferent physiologists,  and  in  most  cases  the  effects  observed  were  similar  to,  thonsh 
more  powerful  than,  those  produced  when  these  agents  were  administered  by  the 
stomach.  To  this  statement,  however,  the  oils  are  an  exception;  for  when  injeeled 
into  the  veins  in  large  quantities  they  interrupt  the  circulation,  and  produce  a  kind 
of  asphyxia. 

7.  On  the  Classification  of  Medicines. 

In  some  works  on  medical  botany,  which  contain  figures  of  the  plants  employed 
in  medicine,  the  authors  have  not  followed  any  arrangement,  in  conaeqoenoei  I 
presume,  of  the  impt-^ssibility  of  procuring  specimens  in  regular  order. 

This  is  the  cn$e  in  the  following  works : — 

ir.  ircxxfrt/2r.  .M.  P.— Mtvliral  Biliary,  3  vols.  4ia  Lont^on.  1790. — .\  SapplemenC  »  the 
Mtslktil  Knnnv.  4to.  LvmkIi  n,  IT'.'4.  [In  the  wci^ml  etlition  oi  ibis  work,  published  in 
ISU\  ilie  jiiibjtvis  won^  arrnp^'\1  :uvonliiig  lo  their  i:v.unl  orlers.  The  thirJ  edition,  ilL 
l>;)«\  by  l>r.  ilvvkor  uiiil  .Mr.  i^pratt,  wa««  in  lltot,  ibe  jceoom!  e  !i:ioa  with  a  new  tiila 
an  titUhruv-.:(k  voiuiutv] 

J.  V\if\'w.  M.  IV — Ameru-an  M<N*:oaI  R^rany,  3  toI*.  Svo.     Bos'-^n.  lSlT-lS-30. 


J^'i.-tj  i  .i«J  l\"§i(n  Mtitcai  Rtvitw,  Jaa.  IsQT,  a«d  Jan.  tBtB. 
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IT.  P.  C.  Bartim,  M.  D.— Vegetable  Materia  Medica  of  the  United  States,  2  vols.  4to.   Pbila 

delphia,  1818. 
/.  SUpkmmm^  M.D.  and  /.  M,  CAurMi/^Me^lical  Botany,  4  vols.  8va    London,  1827-31. — 

2d  ed.  in  3  vol*.,  by  G.  Burnett,  1834-36. 
Fhra  Mtdiia^  2  vols.  8vo.     1827. 

The  Inrgd  Dumber  of  substances  emplojcd  in  the  treatment  of  diseases  renders 
nuie  urangement  of  them  almost  absolutely  necessary; — and  I  conceive  any  order 
of  trea:dDg  them  to  be  better  than  none. 

Arrangements  or  classifications  of  medicines^  like  those  of  plants,^  may  be 
dirided  into  empirical  and  rational  ones. 

1.  Empirkal  Arrangements, 

These  are  independent  of  the  nature  of,  and  have  no  real  relation  or  connection 
withy  the  substances  to  bo  arranged.  An  alphabetical  order,  since  it  is  founded  on 
nunes  which  are  arbitrary  and  have  no  relation  to  the  bodies  they  are  intended  to 
doignate,  is  of  this  kind.  Two  advantages  have  been  supposed  to  be  gained  by  its 
enjoyment :  firstly,  a  ready  reference  to  any  particular  substance ;  and,  secondly^ 
the  avoidance  of  errors  committed  by  writers  who  adopt  other  methods.  But  the 
first  is  more  imaginary  than  real;  for  an  index  gives  to  any  mode  of  cla.ssification 
efeiy  advantage  derived  from  an  alphabetical  arrangement :  and,  as  each  substance 
is  known  by  a  variety  of  names,  an  index  becomes  as  necessary  to  an  alphabetical 
IB  to  any  other  method.  Like  other  classifications,  this  has  its  disadvantages,  the 
most  important  of  which  are,  that  it  brings  together  substances  of  the  roost  incon- 
nrioas  natures,  and  separates  those  which  agree  in  most  of  their  properties ;  and 
final  its  want  of  order,  it  distracts  the  attention  of  the  student,  and  is,  thereforoi 
tolillj  unfitted  for  an  elementary  work. 

The  following  arc  some  of  the  more  important  works  in  which  medicines  are 
daeribed  in  an  alphabetical  order: — 

ML4i  ia  Btjfrie  and  M,  GouUn — Dictionnairo  raisonne-univcrsel  de  Matiere  MMicale,  t  viii. 

Paris,  1773. 
X  Ibrffy — MaL  Medica  antiqna  et  nova,  repurgata  et  illustrata,  4to.     Rottorodami,  1775. 
W.  Ijmm — ^An  Experimental  History  of  the  Materia  Medica,  4 to.     17G1«— 4tb  edition,  by 

Dr.  Aikin,  2  vols.  8vo.     1701. 
Jadnrw  />iiiiraii,  jiin.  M.  D. — The  Edinburgh  New  Dispensatory,  11th   edit.    Edinburgh, 

1836.— Supplement  to  the  above.     1829. 
/.  R.  Corf,  M.  D. — The  American  Dispensatory.     Philadelphia,  1826. 
/.  T^sdkcr,  M.  D. — The  Americiin  New  Dispensatory.     Boston,  1810. — 2d  edition.     1813. 
«!.  T.  TAomKm,M.  D, — The  London  Dispensatory.     London,  1811. — 10th  edition.    1841. 
LA.  Paris,  M.  D.— Pharmacwiogia,  3d  edition,  1820.— 8th  etlition,  1833.— App.  1838. 
W.MuKm,  M.D. — Materia  Indica,  2  vols.     London,  1820. 
HI  r.  Brandt^X  Manual  of  Pharmacy.     London,  1825.— 3d  etlition.     1833. 
JL  ChttaUier^  A.  Rirhard.,  and  /.  A.  Guillcmin — Dictionnaire  dcs  Drogues  simples  et  com- 

poshes,  lora.  v.    Paris,  1827-0. 
F.  P.  Dtilk — Die  Preussische  Pharmakopoe,  ubersetz  urul  crliiutert,  2te  Aufl.  2  Th.  Sva 

Leipzig,  1830. 
L  iVorfiiMf ^Manuel  de  Th^apeutiqne  et  de  Mntierc  Meilicale.     Paris,  1828. 
f.S.  Ratier — Trait^  elementairc  de  Matiere  Meilicale,  tom.  ii.    Pans,  1829. 
f.  r.  Merat  et  A.  J.  De  Lent — Dictionnaire  universel  de  Matiere  M^licale  et  de  Therapeu- 

tique  G^ii^mje,  tom.  vi.    1829-34. — Tom.  vii.,  Supplement    1840. 
L  W.  SorAtand  F.  P.  Bulk — Handworterbuch  der  praktischen  Arzneimittellehre,  19  Lief, 

A^Sc   Konigsberg,  1830-37. 
G.  R  Wood,  M.  D.  and  F.  Bathe,  M.  D.— The  Dispensatory  of  tho  United  States  of  America. 

lSs33.— 3d  eriition.    IH30.— 5ih  e<lition.    1843. 
Barhnamt^  TV.  JL— Handworterbuch    der  pntktischen  Apothekcrkunst,  2  Bde.     Nurnberg, 

;        1M7. 

•i  Vn,  M.D.— A  Practical  Compendium  of  the  Materia  Medica,  with  numerous  Formulte  for 
•  the  Treatment  of  Di^ea^es  of  Infancy  and  Childhood.    London,  1 838. 

I  £■  Kliitirr — Vollstandiges  Real  Lexicon  dor  tnedicinisch-pharmaceutischen  Naturgeschiohto 

urid  Bobwaarenkunde,  8vo.     Leipzig,  1838-42. 


'  Thiorie  EUmtHtaire  de  la  Botaniqut,  par  A.  P.  De  Candolle,  Paris,  1810. 
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W.  T.  Brandt — A  Dictionary  of  Materia  Medica  and  Practical  Pharmacy,  8vo.   Londoii,  1839. 

JHecke,  V.  ji, — Die  neuern  Arzneimittcl^  Svo.  Ste  Aufl.   Stattgart,  1840. 

JR,  Chriitison,  M.  D. — A   Dispensatory,  or  Comrnentary  on  the  Pharmaooponas  of  Gmt 

Britain,  8vo.    Edinburgh,  1842. 
G.  F.  Mott — Encyklopudisclies  Handworterbuch  der  praktischen  Arzneiniittellehre,  Sra 

Rofltocfa  and  Schwerin,  1841. 
JL  Pauhu — Taschenwdrterbuch  der  Materia  Medica.   Unter  geigneter  Ber&cksichtigiuig  audi 

der  in  neuer  Zeit  empfohlenen  Arzneimittel.    Stuttg.  1841. 
Martiny  JuliM»  and  Dr,  Ed. — Encyklopmlie  der  medicinisch-pbarmaceutisrhen  Nataimlien  und 

Rohrwaarenkunde,  ler  Bd.  A — F,  8vo.   Quedlinburg  und  Leipzig,  1843. 
IhrngUmmtR,  Dr. — New  Remedies,  Svo.  5th  ed.   Philadelphia,  1846. 
Aickenbrenmer^  Dr.  M. — Die  neueren  Arzneimittel.  Bevorwortet  yon  Dr.  Siebert.     Erlangm, 

1848. 

2.  Rational  Arrangements. 

These  have  an  actual  relation  with  the  bodies  for  which  thej  are  used,  and  an 
the  classifications,  properly  so  called.  Thcj  are  founded  on  the  properties  of  the 
Bubstanoes  treated  of;  consequent! j  are  as  numerous  as  there  are  cUuees  of  pvope^ 
ties.     Thus  medicines  may  be  arranged  according  to  their 

a.  Sensible  properties  (colour,  taste,  and  smell). 

0.  Natural-historical  properties  (external  form  and  structure). 
y.  Chemical  properties. 

1.  Physiological  effects. 

I.  Therapeutical  properties. 

a.  Classifications  founded  on  the  Sensible  (^alides. 

Classifications  founded  on  the  colour,  taste,  and  odour  of  plants  are  neoeanril^ 
very  imperfect,  owing  to  the  impossibility  of  defining  sensations.  Moreover,  thflo 
use  b  very  limited,  in  consequence  of  these  properties  havine  no  neoesBary  relatioD 
to  the  medicinal  powers  (see  p.  132).  In  the  best  executed  arrangements  of  thii 
kind,  the  denominations  of  many  of  the  classes,  or  orders,  are  objectioiiaUe-'-diA> 
similar  bodies  are  brought  together,  and  similar  ones  separated. 

The  following  writers  have  ofiered  the  best  examples  of  this  mode  of  Tfli«ii%^ 
tion: — 

Jon.  Oibornif  M.  D. — On  the  Indications  afforded  by  the  Sensible  Qualities  of  Plantt  with 
respect  to  their  Medical  Properties.  [Contained  in  the  Transactions  of  the  Association  of 
Fellows  and  Licentiates  of  the  King's  and  Queen's  College  of  Physicians,  vol.  t.     1828.] 

j9.  F.  a  Greevts — An  Essay  on  the  Varieties  and  Distinctions  of  Tastes  and  Smells, -and  oa 
the  Arrangement  of  the  Materia  Medica.  [Published  by  Dr,  Duncan,  in  his  Supplement 
to  the  Edinburgh  New  Dispensatory.     18*2V.] 


MR.  GREEVES'  CLASSinCATION. 


CLASSES. 


oaoias. 


2  Son  i^'  ^"'^' 

I.  IirODOWOUS  A3fD  IxsiPiD  -{     '      ^      '   '  '  '  \'l.  Unci 

3.  Hard  •  .  •  •  j  ^ 


PAXILIXS. 

'1.  Uqudd  ...      1. 

~  "  crescent 

nctuous 
Tough 
Brittle 
1.  Saccharine 


1.  Sicvrfs 


II.  Ihodowocb  150  Sapid    •< 


2.  Bitten 


2.  Amylaceous      .     .     . 

3.  Mucous  or  Unctuous . 

4.  Faint 

5.  Frugous 

1.  Mawkish      .     .     .     . 

2.  Astringent    .... 

3.  Pure  bitter   .... 

4.  Austere 

ft.  Styptic 

6.  Acrid 

^7.  Saliuo-amare    .    .     . 

1 


3.  Alkalintt. 

4.  .icxdt ^  .,    Saocharo^Mjid   . 


5. 


Salima 


1.  Pure  Salt 


Water. 

Creta. 

White  Wax. 

Iron. 

Antimony. 

Sugar. 

Starch. 

Gum. 

Castor  Oil. 

Tamarinds. 

Elaterium. 

Catechu  and  Alum. 

Quassia. 

Galls. 

Sulphate  of  Copper. 

Colchicum. 

Nitre. 

Potash. 

Citric  Add. 

Orange  Juice. 

CommoQ  fialL 
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CXAItU. 


TAMILRl. 


nL  ODomort  ajid  Lisirai 


lY.  ODOBOini  iiTD  Sapid 


1.  Fragrant,  .  H* 

•  •  •  ^  '*• 
(3. 


1.  SwttU 


2.  BiUert 


OmDimt.  IXAXFLKS. 

Sweet Yellow  Wax. 

Aromatic     ....  Saunder^s  Wood. 

Saocharioe  ....  Honey. 

Faint Senna. 

Sweet-spicj      .     .    •  Caraway. 

"  1.  Mawkish     ....  Jalap. 

2.  Subastringent    .    .    .  Rhubarb. 

3.  Bitter-spicy  ....  Cascarilla. 

4.  Sharp'bitter  ....  Aloes. 

5.  Austere Cinchona. 

6.  Subacrid Ipecacuanha&Mask. 

7.  Acrid Copaiba. 

jicidout,  .  .      1 Acetura. 

1.  Camphreous  aromatics  Cloves. 

2.  Savoury Pepper. 

3.  Terebinthinate      •    .  Turpentine. 

4.  Camphreous    .     .     .  Camphor. 

1.  Vinous Wine. 

2 ■  AlcohoL 


3. 


4.  Camphrtoui 


5.  Spvritwma 


0.  Classifications  founded  on  the  Natural-Historical  Properties. 

Bj  natural-historical  properties,  I  mean  those  made  use  of  in  natural  history. 
Iky  are  prioeipallj  external  form  and  structure.  In  living  beings  we  find  that 
ncdiar  structure  denominated  organized.  The  structure  called  crystalline  is  pecu- 
fiar  to  mineral  and  other  inorganized  bodies. 

aa.  Vegetables  and  Animals. 

Bolb  the  tegetabk  and  antma^  materia  medica  are  arranged  according  to  the  natural 
njtUm  in  the  following  works : — 

Z/.  Firtf    Hinoire  Naturelle  des  M^Iicamens.     Paris,  1820. 

jLL.jL  Fie — Cours  d'Histoire  Naturelle  Pharmaceutique,  t.  ii.    Paris,  1828. 

jL  Rkkard — El^raens  d'Histoire  Naturelle  Medicale,  t.  ii.     Paris,  1831. 

J.  JohMMom,  M.  D. — A  Therapeutic  Arrangement  and  Syllabus  of  Materia  Medica,  12mo. 

Loodoo,  1835. 
£  Saitbeiran — ^Nouveau   Trait6  de   Pharmacie   th^rique   et  pratique,  t  ii.     Paris,  1836. 

Snde  Mtion,  1840.— 3e  6d.  1847. 
&  Dim     Tmii^  de  Matiere  M^icale  et  de  Th^rapeutique,  pr^^^  de  considerations  g^n^ 

imlei  aor  la  Zoologie,  et  suivi  de  THistoire  des  Eaux  Naturelles,  t  i.  and  ii.  8vo.    Paris, 

1S47. 
D^.  Ed.  SaSard  and  Dr,  A.  B,  Garrod — Elements  of  Materia  Medica  and  Therapeutics,  8vo. 

Loodoa,  1845. 
Pk  L.  Geiger — Handbuch  der  Pharmacie. — Pharmaceutische  Botanik,  2te  Aufl.  neu  bearbeitet 

¥on  Dr.  T.  F.  L.  Nees  von  Esenbeclc.— Pharmaceutische  Zoologie,  2te  Aufl.  neu  bearbeitet 

voo  Dr.  Cl.  Bfarquart,  8vo.     HeideIberK«  1839. 
Dr,  CL  iforyiuirt— Lehrbuch  der  praktischen  und  theoretischen   Pharmacie,  2  vols.  8vo. 

MaiDx.  1844. 
Dr.  J.  P.  BoffU — A  Manual  of  Materia  Medica  and  Therapeutics,  12mo.     Lond.  18-17. 
N,  J.  B.  C.  Guibowrt — Histoire  Naturelle  des  Drogues  simples,  4me  &\,    1849-50. 

Ab  in  the  subsequent  part  of  this  work  the  vegetable  and  animal  substances  used 
n  medicines  will  be  arranged  in  natural-historical  order,  it  will  be  unnecessary  here 
to  dibr  any  examples  illustrative  of  this  classification.  I  have  preferred  this  mode 
of  imngement  principally  on  account  of  the  great  difficulties  attending  any  other 
Mtbod|  especially  that  founded  on  the  physiological  effects  of  medicines. 

^/3.  Vegetables  only. 

In  the  following  works  ihe^vegetahle  substances  employed  in  medicine  are  arranged 
*6eQi<£ng  to  their  natural-historical  properties : — 

J' JL  Murray — Apparatus  Medicaminum  tarn  simplicium  quam  prsBparatorum  et  compoiito- 
ram,  vol.  T.  GdttingsE*,  1776-89. — Post  mortem  auctor.  edid.  L,  C.  AUhof^  vol.  vi.  Got- 
tinpr,  1792. 

'LP.Dt  CandotU — Essai  sur  les  Propri^r^s  M^dicales  des  Plantes,  compares  avec  leurs 
FoRDes  Exterieurs  et  leur  Ciassificatioo  Nuturelle,  1804. — 2d  edition.     Paris,  1816. 
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A.  l^icAanf— Botanique  MMioale.    P&ris,  1823. 

P.  /.  ^3ff/^re— Phytologie-pharmaceutiqne  et  M^icale.    Paris,  1820. 

/.  H.  Ditrbadi — Abhandlang  fiber  die  ArzneikrHfte  der  Pflanzen  ▼erglicfaenmitihrerStrueliir 

und  ihrcn  cbemischen  Bestandtheiien.    Lerogo,  1831. 
T.  F,  L.  Nenvon  Etenbedc  und  C. N. Ebtrmaier — Handbuch  der  medidDiach-pharmacentitefaen 

Botanik,  3  Th.    Dusseldorf;  1830-32. 
Fl  Fr.  JTot/c^etsfty— Allgemeine  raedizinischpharmazeutische  Flora,  G  Bde.    Pngue,  1831-36. 
G.  W.  BiirAo^— Medicinisch-pharmaceutische  Botanik.     Erl.  1843. 
S.  EndHcher — ^Die  Medicinal  Planzen  der  dsterreichischen  PharinakopSe.    Ein  Handbodi  f&r 

Aerzte  and  Apoiheker,  8va    Wien,  1842. 
C.  F.  P.  iNMi  Jfarftta— Systema  Materia  Medicos  Yegetabilis  Brasilienaif.    Lipsie  et  Yiodeb. 

8m     1843 
/.  Canon,  M.  D. — Illustiations  of  Medical  Botany,  &c ,  2  toIs.  4ta    Philada.  1847 

yy.  Animals  only. 

The  animal  substances  used  in  medicine  are  arranged  in  nataral-historical  order 
in  the  following  works  : — 

/.  F.  BranA  und  /.  T.  C.  Raizehwrg — Medizinische  Zoologie  oder,  getreue  DarstelhiDg  vnd 
Beflchreibang  der  Thiere,  die  in  der  Arzneimittellebre  in  Betracht  kommen  in  systematii- 
cher  Folge  herausgegeben,  2  Bde.     Berlin,  1827-33. 

John  Stephenton,  M.D. — Medical  Zoology  and  Mineralogy.    London,  1832. 

Dr,  T,  W,  C.  Mariiui — Lehrbuch  der  pharmaceutischen  Zoologie.    Stuttgart,  1838. 

Dr.  Ed,  Martiny — Naturgeschicbte  der  fQr  die  Heilkunde  wichtigen  Thiere  mit  beaoiidevar 
RCLcksicht  auf  Pliarmacologie,  Pathologic  und  Toxicologic,  8 to.    Darmstadt,  1847. 

^5.  Minerals  only. 

I  am  unacquainted  with  any  pharmaceutical  work  in  which  the  inorganised  Bub- 
stances  of  the  materia  medica  are  arranged  in  natural-historical  order.  Mosi  writm 
who  have  followed  the  natural  system  in  their  descriptions  of  yegetable  and  aiuBil 
medicines,  have  adopted  a  chemical  classification  for  the  inorganiied  medicinal  nb- 
Btances — a  mode  of  proceeding  which  I  shall  follow  in  this  work.  In  the  fidUywiBg 
works  on  minerals  a  natural-historical  classification  is  obserred : — 

F,  Moh$ — Treatise  on  Mineralogy,  translated  by  W.  Haidinger,  3  yoIs.    Edinb.  1825. 
Robert  Mian — Manual  of  Mineralogy.     Edinburgh,  1834. 

/.  D.  Dana — A  System  of  Mineralogy,  comprising  the  most  recent  Discoveries,  2d  editk». 
New  York,  1844. 

Cetstalloohaphical  Classification  or  Phahmaciutical  Substakcm. 

Modern  crystallographers'  arrange  crystalline  forms  in  six  groups,  called  syttema,  each  o« 
which  comprehends  all  those  forms  which  agree  in  the  number,  length,  and  direction  of  the 
axes.     These  six  systems  may  be  conveniently  arranged  in  two  classes,  as  follows  : — 

CLA88KB.  STSTKMS. 

I.  £at:iAXii}  OB  MoNOM  ETHIC 1.  The  Regular  or  Cubic. 

n-      t  '     5  Qi)i^^''&tc    •    •  2'  The  Square  Prismatic. 
«.  i^imeiric  ^  n^^gyn^l      .  3.  The  Rhombohedric 

I  Eroci     ...  4.  The  Right  Prismatic. 
/?.  Trimetric  <  Oblique      .     .  5.  The  Oblique  Prismatic. 

(  Doubly  oblique  6.  The  Doubly-oblique  Prismatie. 


II.  Uir£at7IAXE0  . 


*  For  farther  detaili,  the  reader  is  referred  to  the  following  workt : — 

1.  Eletiunte  der  Kry stall ographie.  ntbst  einer  tabellarischen  Uebersiekt  der  Mituralien  maek  dm 
Kry stall formtn^  von  Guatnv  Row,  Zweite  Auflage.    Ueriin,  1838.    [A  French  translatioB  of  theint 
edition  wai  published  in  Paris,  183^1.1 
3.  A  Tntatite  <m  Crystallography^  bjr  W.  H.  Miller,  M.  A.,  F.  R.  8.,  &e.    CambriUve,  1839. 

3.  A  System  of  Crystallography^  with  its  application  to  Mineralogy^  by  John  Josepn  Oriffln.  Olas* 
gow,  1641. 

4.  Encyeloptrdia  M'-tropolitama,  art.  Crystallography,  by  Mr.  Brooke. 

5.  Tabelle  Cber  die  nntUrlir.hen  Ahtkeilungr.n  dtr  vtrsehitdi'ntn  Cryxtallisationtsy$teinf,iiMeh  Prof. 
C.  S.  Weiss,  far  Vorlesungen  zusammengestelU  and  duroh  Figuren  erl&utert  voa  Dr.  J.  T.  C. 
Ratzeburg. 

8.  Le  R^gne  MinSml  rameni  aux  Mithodes  dt  VHistoirt  Naturtllt.  par  L.  A,  Necker,  tome  S. 
Paris,  1835. 

7.  Elimentesde  Crystallographies  par  M.  J.  MoUer,  traduits  de  Pallemand  et  annot^s  par  J.  Nicklte. 
Paris,  IW". 

Si.  Priris  (h  Cryntallographie^  suivi  d^unc  Mlthode  simple  d' Analyse  au  ChaluHuaUj  d^apre*  dcs 
Lt^'ons  partieuU/res  dc  M.  liaurciit.    Paris,  H17. 
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Clui  L — Bqmaxtiir  JlbnMnitru'  OnplaU. 
(iKmHtiic' Crfitali  ) 

Optical:   reriaetion  singls. 

by  poliuiitd 


Cauims». — Swrfrit :    ibree  rectBngulBr  and  equal 
:  expasfian  by  heat  aqml  in  all  diieclioni. 
•«*  AaUwnrixUmufbucUuiiiiiiglc,  thi  eryiUli  pmmt  poriafivhcD 


Sf*im  1^-The  Regntn  Srilem. 
fTcanIar8nleB,llM>;  Odokedral  Sntcm,  MiiUr.    TMnkadiie,  OobiB,  Bgaal-aanbtHd,  or 

EquU-und  SyitaB.) 

CBAmiemB.— Tboas  of  the  oUm. 

farau. — To  thii  ijaMm  baloni  the  (vic,  the  ngular  eeUAtinm,  tha  rAonfrie  dodrcaMmn,  and 


hac  tnni  of  Ibe  cabii:  lyilem  ;  viz., 
calM^resnUtuinbcdron,  iliombic.  ilo- 
dobadroD,  aad  regular  ociohedron. 

li^li^e&Tiotbree  lectangulai eijual 


Regular  Mtrahedmi. 


E»«ru«^-Tfae  Ibllowin 
Diamond. 
Plioipbor 


belong  to  tbis  sjitem: — 


Plaliniitn. 
Araenious  Acid. 
Magnetic  OiiJe  of  Iron. 
Chloride  of  Ammonium  {Sat 

Ammoniac) . 
Chloride  of  Potassium. 
Chloride  of  Soitium. 
Chbtide  of  Silver. 
Iodide  orPataiijum. 
Iodide  of  Sodium. 
Bromide  of  Polaasiuin. 


Bromide  orSadintn. 
Bromide  or  Silver. 
Fluoride  of  Calcium ■ 
SulpburetoTLead  (Oalma). 
Sulphuiet  of  Silver. 
Bi'fulphuret  of  Iran  (Jhni&). 
Sulpburel  of  Zinc  {Binub). 
Sulpbuietof  Tin  {TinPyrita). 
Nitrate  of  Lead. 
Nitrate  of  Baryta. 
Nitrate  of  Stronlia. 


CuucTiaa. — Gtomrlnt:  not  Ihr 

Dmitit:  eipaiuion  not  equal  in  a 

■«•  Ai  the  nfmetim  nTthii  clan 

teaMd  by  poUrUed  ligbt. 


1  U.—Utuqma^td  Cryttalt. 
e  re<rtan|!ulai  and  equal  aic 


Optical:  refnetion  double. 


Dimetiic'  CrrMall. 

okiiuU;  atleait,two  equal  aiei.     Optical:  refnclion 

ixllof  doable  refraction].     Thirmotii::  eipansion  equal 


'  Miaoailiic.rroinfiJMc,  «iH,  (nil /ufipr 
■  tMntlrie,  f(an&it.(fial,  and  {U)Tf n, 
'  DiaalrU,  fniia  Kt,  nrt»,  aad  l*iri—,  a 
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Fie.  22.  Fig.  23. 


Single  tyilan  of  ri 
Wb™  the  poljtize. 


(n  eacb  oihct,  iba  erni  ii  m  bUek  o»  (Fig.  ■, ., 
mnlyicr  eoiotide,  th«  ocou  ii  ■  whiW  oBa  (Fig,  19, 

PcisniBtio  Syalem. 


Sy»«m  a.— '«|u 
(Prnunidal  Sritcm,  Moti  uil  JIfillcr.    The  'J-  and  l-ued  Sy item,  Roit.    The  t-mnnhernl  Sri 
CaUtiiiiTiu. — Gamtlnc:    axes  ihree,    reeUngiilar;    only  Iwo  equal.       Optical:    tefiae^la 

double  in  >ll  directions  except  oae  (ona  aiia  of  iloubJe  rerraclion}.     ThmnolU:  sxpanwui 

equal  in  two  rootanguiar  direciions  only. 
FoKMi.— To  [lii«  sy»lem  belong  llie  edohcdion  iciih  a  tquare  bait,  and  llie  right  t^an  prim. 


Fig.  25. 


Fig.  26, 


octoiiedion.  Square  prUm. 

Fig.  27. 


Four  fonaa  or  Ihc  aquate  prismaiic 
(Vilem:  va„lwo«quBrepiiim>in 


(UBerenl  positions,  ai 
hedca  with  aqoarB  boaco. 
a  a,  PtiDcipal  axis  j  b  b,c  c,ae 

EimPLin.— The  Ibllowing  ! 
Potoxide  of  Tin  (Tin-Uant). 
Chloride   of  Marcury  (Cah- 

mW). 
Sulphuiet  of  Copper  and  Iron 

^Cf^ptr  PyrUa). 
Bicyanide  of  Mercury. 


I  of  Lbe  ociobedtoQ  and  piitm. 


ibatancea  belong  la  tliis  systein 
FerrocynnidD  of  PolBuium. 
Acid  TripliospliBtO  of  Potasb 


Acid   Triarseniaie  of  pMub 

and  Water. 
Add  Triaiieniaic  of  Oiida  of 

Ammoniimi  and  WalUa 


Si/Mlem  3,— Rbotnbohedrie  Syslem. 

{RhoBibohBdnil  Syiltm,  Uillir.    The  3-  siwl  l-a»«]  Syttem.  Rtu.) 

CKtaiCTKHi. — Giomelric:  axes  fbiif :  rhre*  equal  lo  one  anoihor,  and  pliiceil  in  one  ptane, 

DTQuing  BlonRlesar(lC)°i  the  fourth  axis  difiers  front  Iba  others  in  length,  and  J!  peipendieulai 

to  ibem.     Opiieal:  refraMion  double  iu  all  directions  exeepl  one  (one  axisof  double  [efraulion). 

Tkcmiolic :  expansion  equal  in  tbe  diiectiona  of  tlie  litres  equal  axes  only. 
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Ho  Oil  ijmm  belong  tha  rAoMMofrnt  (frequantlr  called  a  ibanboid),  tha  Dtgag^ 
irifrnai,  and  the  walnuJUAon, 


Fig.9B. 


Ihn  lbn»  of  the  rbonibohedric  ly  •• 
tali  Till,  the  heiagonal  priam, 
it  tealene  dodecabedroci,  aoil 
k  riumbohedion. 

•  a  The  principal  axii ;  bb,ce,dd. 


Tig.  29. 


Fig.  30. 


RlMinbobedron. 
Fig.  31. 


Scslenobedran. 


IS  Ibllowing  lulMnDcea  belong  to  iljit  sfBlem 
Snlphurei  o[  Meiciiiy  (Ciitihi- 

bar). 
SuJphuret   of  Iran    QMagiutit 

FyrUfty 
Chloride  of  Calcium. 
CacbonnM  of  Lime  ( Calcart- 

Cnibonate  of  MsgnsiiH  (Mag- 


Cerbanate  ot  Lime  and  Mac- 

n«iB  (Dolomilt). 
Carbonate   of     Piotoxide    of 

MaaRBnew  (Diallogitt). 
CBrbonate  of  Zinc  {Catam*t). 
Carbonate  oT    Iron    {Spathic 

Iron). 
NilTBle  of  Soda. 
Hydrate  of  Magnesia  (BmciCt). 


B.  Trimctric'  CryataU. 
CatmicTSBa. — GtomOrie:  aiet  Ibrse,  unequBl.     Opiual:  rerraclion  doable  in  all  direction! 
■op  two  (two  ase*  of  double  refraction).     Thtrmotk :  expariaion  unequal  in  ihrae  direcliona. 
•••  At  tbc  errraJi  of  tkii  lub-cliu  hiTe  two  iisi  of  dnabla  icfruliiin,  ■  duublr  iFilam  of  linf  i, 
■Biict<dbyt>uuIi,U  Hen  when  they  arc  placsd  in  Ihc  pgJariK>ipe  (ks  Pigi.  33uid  U). 

Fig.  33.  Fig.  34. 


o^^  ^N, 


SmII>  IfUm  t/rimgiMttmlitltakimt:  ijtrrHrrt  a  ili-e/ni 


SyHcm  4.— Bighi  Priam b tic  Sya»m. 
(hiaUla  B/ttan,  Jfillir.    Tlic  l-  asd  1-azed  Byatcn,  KtH.    Tha  9-  and  a-mcralnrcd  Sralem.) 
^Uitmt. — Cambric :  nxn  ihrse,  rectangular,  unequal.     Opiittd;  rerractioa  double  in  all 

'  TrinwIrjCt  from  Tfitt  tkrirr,  and  ftlTfeVj  a  mcorhrf-^iea  of  three  kiada- 
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diraotioni  except  two  (two  >zef  of  double  TCfntctioii).   TWtnolw: 

in  tha  (tiiections  oT  all  (he  axes. 

FoBMi.— To  tbii  sygiem  belong  the  oetahtdron  viilh  a  nrtangiiinr  boM,  tha  r^ 
pnnt,  the  ocbAtAvn  aith  a  rhombic  iatt,  and  ihe  rijAt  rAomiujnim. 


Four  fonna  or  ibe  rigliiprisniBtic  Bfs' 
teni ;  viz.  right  lecUngulBi  piiam, 
right  rhombio  prisrn,  rectangular 
octobedroQ,  nnd    rliomluc    Oclolia- 

a  a,  Priocipal  or  prismsiic  axis ;  b  b, 
c  c,  secondary  utcg. 


ExiMtLii. — Tlia  fbllowing  i 

Solphur  (native). 
Selenium  1 

Binoxide  of  Mauganeie  (i'yro- 
huili). 

Teroxide  of  Antimony  (^WJolt 

JInlirMms). 
Chloride  of  Barium. 
Bichloride  of  Mercury  (Corro- 

RH  Sublinalt). 
Tsrsulphurel    o(    Antimony 

(Gray  Jnrimmj). 
Tetiulphucei    or    Arsenicum 

COrp.W«>. 
Bisulptiurel  of  Iron  {Raitialtd 

Pyritti). 
Arsenical  Pyrites  (Mitpuktl). 
Sulpburet  of  Bismuth, 
BianlphateorPDissh. 
Sulpbale  oTPotBilLi 


of  Baryta   (Utotiy 

Suliihnie  of  Stionlian  (C<Iet- 

tiru). 
Sulphate  of  Lead  (PHimalie 

Ltttil  Spar). 
Sulphate  of  Ammonia. 
PercUlomte  of  Polasli. 
Niliate  of  Silver. 
Niiiaie  of  Poui^h. 
Carbonaie  of  Potash. 
BicarlMnaleof  Ainmoi>ia  wilh 

2J  HO. 
BicarbonnlBof  PolRsh. 
Carbonate  of  Lime  (Jrrago- 

nilt). 
Carljoiinte    of  Lead   (tPWl*- 

Lrad  On). 


CarlioiiBle  of  Baiyta  (» 

Carbonate  of  Strontiui  (dn» 

Fetridcyanide  of  Potaaaom. 
Aeetale  of  Baiyta. 
AcenieofLead. 
Bitanraie  of  Foiaih  (Ovm  tf 

Tartar). 
Tartraie  of  Ponsh  and  &da 

(JtBdOi  Sail). 
Tanraie  of  Poush  and  Anii- 

mony  (^Bimlic  Tartar). 
Citric  Acid. 
Morphia. 
Codeia. 

Aspangine. 


Syiltm  S. — Oblique  Priimatic  System. 

(Tlie  i-  anA  l-nMmbeied  Srilem,  Riii.) 

CBtKlCTEBi. — Geomilric  :  axes  ihrne,  all  unequal ;  two  of  tbem  cut  one  another  obliqualf, 

and  are  perpendicular  to  the  third.   Opliral :  refraction  double  in  all  directions  except  two  (l»fO 

taei  of  double  refniclion).      Thmnolic:  expansion  in  the  dlrecliun  of  the  aiea  relatively  unaqiaL 

Fo>MH. — To  lliiB  system  belong  Iha  0^117111  ntti^adnm  viilh  a  rietangalar  boM,  the  oUigiM  rret— ■ 

gwlorprum,  the  oMi;iw  ixiDhtdrvn  wilh  a  rhombic  bait,  and  the  tAtiqut  rhar^ic  prinn.    Mr.  Biaofc** 

refbrs  Iho  right  lAliqiii-angUd  priua  to  tins  group. 


^  Tbe  eoininoD  bipynmidAl  cryilnii  nf  aulphste  of  potssh  ua  oonpoijtc  ervitali 
rritali  brlimninir  10  the  rifilil  prlmiiilic  tjOrm  ■(iclntiDnt«t  so  as  to  foini^ipyn 
loiuUtinir  \\\e  ctysiili  nf  li.e  chiunhi.lifdtic  •yiieni  rBrewilei). 
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nf.  40.  Fig.  41.  Fit  43. 


CMrfinaa  of  the  oUiqae  priimalic 
VMOm';  Tic  cMique  ractuigulBr 
Imsn^  oUiqufl  rhooilnc  priatrii 
oUi^DC  TCCtCDgnlir  octobedmn, 
■ad  obliqn*  tbombic  nctohedron. 

KPrindpaluii;  i t, <: r, lecond- 


Ohliqna  octohedron  wiib 

a          Oblique  tluwibio 

rhombic  bane. 

priam. 

dphnr  (br  dow  cooGag). 

Binacewie  of  Copper. 

irtphnr«ofA™«mcum{a- 

B«.icW»wr(fiAomiKPA<* 

•*-) 

Borax  (Tintal). 
QuboDBtoofSoda. 

Cianamic  Acid. 

Vnlpfanrai   oT     AnllmoD/ 

Sncdnio  Acid. 
Tartaric  AriJ. 

iUu-oTSodil!^ 

Oxalic  AdJ. 

^teM  of  Iron. 

Acetate  of  Soda     [no,  lA-iu). 

Sugar. 

•^bue  of  Ume  (EUmilO- 

Aceiole  of  Copper. 

Cryaialg  from  Oil  of  Cubaba 

HMUBoTPMuh. 

SgMKn  e.— Doubly-oblique  Priu 


ic  Sralam. 

(The  1-  asd  I'msmbsred  ByiUm,  Boh.) 
CmAMiermtu, — Gmntlrv: :  axes  three,  all  unequal,  and  oblinuo-angular  to  one  atmther.     Op- 
td:  Kfnniaa  double  iti  all  direoiona  exoept  two  (iwo  aiea  of  double  refnicnon).     Thtmotic : 
DtBnoii  in  the  dirFClion  of  the  axes  relatively  unequa' 


of  double  I 
■To  tbii  ay atem  belong  the  daubly-c^bqut  eclohtdron  and  tbc  doidilji-obligtu  pritm. 
Fig.  45. 


Fig.  47, 


'Vanat. — The  (bllowmg  aubatances  belong  to  iliis  tyitem : — 
■WsAeid.  I  Gallic  Acid.  j  Sulphate    of  Copper  I  Nitroie  of  ffiamutli. 

"Mmric  Acid    I  Sulphate  of  Protoxide  of        (Sfuc    HfrioO.  Quad  roxalate  of  Potash. 

Vtamt  Jdd),  I    Manganeae  with  3HO.  |  Sulphate  of  Cinchonia.  |  Succinate  of  Ammonia. 
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bomorphum. — ^I  have  already  (p.  183)  had  occasion  to  allude  to  the  relatioD 
which  Dr.  Blake  believes  to  exist  between  isomorphism  and  the  physiological  eflEeeti 
of  crystalline  substances. 


ff. 


Artificial  Method  of  Linnsdus. 


This  appears  to  me  the  besf  place  for  noticing  those  pharmacological  works  is 
which  the  Linnsdan  artificial  method  of  arranging  plants  is  followed. 

Car.  Ji,  Xtim^Materia  Medica,  eel.  4a  curante  J.  C.  D.  Scbrebero.  Lipsise  et  Erbuigna,  1782. 
P.  /.  BergiuM — Materia  Meclica  e  Regno  vegetabili,  2  torn.  ed.  Snda.    Siockbolmiw,  1782. 
P.  X.  Gcigfr— Handbuch  der  Pharniacie,  2  Bde.    Heidelberg,  1829.   [The  •ecood  edidOD  » 

arranged  in  natural-historical  order.] 
JL  A.  da  SUveira  Pinto — Pharmacographia  do  Codigo  Pharmaceutioo  Latiiana    CoimbOi 

1836. 

(C  Methods  founded  on  the  Parts  of  Organized  Beings  employed. 

In  some  works,  the  vegetable  and  animal  substances  employed  in  medidne  are 
classified  according  to  the  parts  used ;  as  barks,  roots,  seeds^  secretions,  &o. 

R.  A.  Vogel — Historia  Materise  Medics.   Lugil.  Batav.  et  Lipsitp,  1758. 
C.  Alston^  M.  D. — Leciures  un  the  Materia  Medica,  2  vols.    London,  1770. 
/.  C  Ebermaier,  M.D. — Taschenbuch  der  Pharmacie.    Leipzig,  1809. 
I  N.  J,  B,  G,  Guibourt — Histoire  abr^gee  des  Drogues  simples,  2de  ^   Paris,  1826. — Sine  ^ 
1836. 
Dr.  F,  Gotbel  nnd  Dr,  G.  JTunsc— Pharmaceutische  Waarenkunde.   Eisenach,  1827-29. 
Dn  T.  W.  C.  Martiui — Grundriss  der  Pharinakognosie  des  PAanzenreiches.    Eriangen,  1832. 

y.  Classifications  founded  on  the  Chemical  Constituents. 

The  difficulties  attending  the  analysis  of  organized  substances  present  a  great 
obstacle  to  the  formation  of  a  chemical  classification.  Most  of  the  wiiten  who  have 
attempted  an  arrangement  of  this  kind  are  Germans. 

Donald  Monro — A  Treatise  on  Medical  and   Pharmaceutical  Chemistry,  and  the  Musrit 

Medica,  3  vols.    London,  1788. 
jP.  /.  FoAWirit— Pharmacologia  universa,  8vo.   Lugd.  Bat  1797-1802. 
C.  JL  Pfaff — System  der  Materia  Medica  nach  chemischen  Principien  mit  RCkoksichK  raC  d 

sinnl.  Merkmale  and  d.  Heilverhfiltiiisse  der  Arzneimittel.,  7  Bde.    Leipzig,  1808-24. 
F,  A.  C,  Gren — Handbuch  der  Pharinacologie,  3te  Aufl.  herausgegebeo  Yoa  BtrkanH  and 

Buchholz,2Bde.    Halle  u.  Berlin,  1813. 

F,  G,  Voigteli — Vollstand.  System  der  Arzneymittellehre,  herausgegeben  von  KtAn,  4  Bde. 
Leipzig,  1816-17. 

C.  W,  Hufeland—Coaspectus  MatcricD  Medico).    Berolini,  181G.— Edit.  2.    1820.— Edit  1 
1828. 

G,  W.  Schuforlze — Pliarmacologische  Tabellen,  oder  systematische  Arzneimittellehre  in  tabd* 
larischer  Form.  fol.    Leipzig,  1819-25.— 2  Aufl.    1833. 

G.  A.  Richttr — Ausfilhrliche  Arzueimittellehre.   Handbuch  fQr  praktische  Aerzte.   5  Bde.  a. 

1.— Suppl.  1820-32. 
L.  A.  KrauM — Wissen!K;haf\liche  Uebersicht  der  gesammten  Heilmittellebre.     Gutting.  1831. 
/.  F.  Sobemheim — Hundbuch  der  prakiischen  Arzneimittellehre,  4ta   Berlin,  1841^ — 5te  Auig. 

Berlin,  1844. 

As  an  example  of  a  chemical  classification,  I  shall  select  that  of  Schwartse,  and 
must  refer  the  reader  to  the  late  Dr.  Duncan's  (jun.)  Edinburgh  Dutp^sator^f 
11th  edit.  p.  172,  for  Pfaff's  chemical  classification  of  the  vegetable  materia 
medica. 


SCHWARTZE'S  CLASSIFICATION. 


Div. 

1.  Aqua  communis. 

2.  Gummosa,  mucila- 

ginosa. 
'J.  Karinosa,  amylacea. 
i.  Itelutinosa. 
:\  .\iUimino8a. 


Div. 

G.  Saccharina. 

7.  Pinguia-oleosa. 

8.  Extractivaamara. 

9.  Adstriiigcntia  seu 

Tannica. 
10.  ^therea-oloosa. 


Div. 

11.  Resinosa. 

12.  Narootica. 

13.  Spirituosa. 

14.  Acida. 
id.  Alcnlina. 
16.  Salina. 


Div. 

17.  Metallica. 

18.  Corpora  simplioia9 

solida,  Doa 
tallica. 

19.  Kalia  sulphurauu 

20.  Sapones. 


li  u  iIL  be  ob:»erved  that  the  author  hus  not  always  founded  his  divisions  on  the  chemical 
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ftK^tm  of  medieinet;  since  some  of  them  refer  partly  or  wholly  to  the  effects  produced  by  these 
^fsms  on  the  body.  The  nomenclRture  is  not  always  perfect :  thus,  his  seventeenth  class  is  called 
'MetallkA,'*  aji  if  it  alone  contained  metallic  sabetances;  whereas  divisions  fiAeen  and  sixteen 
also  oooiain  them.  Again,  some  of  the  divisions,  for  example  ^  Resinosa,"  contain  substances 
whoae  effectt  are  most  dissimilar ;  while  substances  of  analogous  operation  are  placed  in  sepa- 
xtte  diTiaiona. 


aeu 


Inorganic  Substances. 


The  mineral  and  other  inorganic  substances  of  the  Materia  Medica  are  arranged 
chemically  in  the  following  works : — 

/.  f.  (yMciifi^-Apparatiis  Medicaminum.    P.  II.  Regnnm  Minenle  complectens,  2  vols.  8vo. 

GoetaniBB,  179&-6. 
J.  Siepktntomt  M.  D. — Medical  Zoology  and  Mineralogy.    Lond.  1832.  [See  ante,  p.  182.] 
Gtigtrg  Handbuoh  der  Pharmacie — Pharmaceutische  Mineralogie,  von  P.  L.  Geiger,  2te  Aufl. 

nea.  bearfaeitet  von  Dr.  Clamor  Marquart.     1838. 
CL  Maffmart — Lehrbuch  der  praktischen  und  theorctischen  Pharmacie.     Pharmaceutische 

Mineralogia  (in  the  first  volume).    Mainz,  1844. 
Jf.  jf.  Ritkard — Precis  Elementaire  de  Mim^ralogie,  contenant  des  notions  g^n^rales  sur  la 

BiiD^fBlogie,  et  la  deKription  de  toutes  les  especes  employees  dans  les  Arts  et  particuliere- 

mcut  la  M^eeine.     J'aris,  1835. 
Dr.  E.  Baliard  and  Dr.  A,  B.  Garrod — Elements  of  Materia  Medica  and  Therapeutics.   Lon- 
don, 1845.   [See  ante,  p.  181.] 
Dr.  /.  jF.  iZoyir— a  Manual  of  Materia  Medica  and  Therapeutics.  London,  1847.    [See  ante, 

p.  181.] 

The  inoiguuo  substances  of  the  present  work  arc  arranged  on  chemical  princi- 
pkc 

d.  Classifications  founded  on  the  Physiological  Effects  of  Medicines. 

Aa  the  ultimate  object  of  all  our  inquiries  into  the  Materia  Medica  is  to  obtain  a 
huovIedgB  of  the  mode  of  operation  of  medicinal  substances,  it  follows,  that  the  most 
dennUe  and  useful,  because  the  most  practical,  classification  of  these  agents,  would 
be  tihmt  founded  on  the  similarity  of  their  effects.  But  so  many  difficulties  exist  in 
Ae  way  of  producing  such  an  arrangement — so  much  remains  yet  to  be  determined 
vUh  xespect  to  the  nature  of  the  modifications  impressed  on  the  organized  tissues 
\ff  the  influence  of  medicines — that  it  must  be  evident  to  every  one  who  attendyely 
ta£ea  the  subject,  that  in  the  present  state  of  our  knowledge,  no  such  classification 
ma  be  satisfiictorily  efiected. 

Physiological  classifications  are  variously  formed.  Those  that  I  am  acquainted 
vith  may  be  reduced  to  six  groups  or  classes.     Thus,  they  may  be  arranged : — 

1.  According  to  the  general  quality  of  the  effects. 

2.  According  to  Brononian  principles. 

3.  According  to  the  doctrine  of  contra-stimulus. 

4.  According  to  the  doctrine  of  Broussais. 

5.  According  to  chemioo-physiological  principles. 

6.  According  to  the  part  affected. 

1.  According  to  the  General  Quality  of  the  Effects. 

These  arrangements  are  founded  on  the  nature,  quality,  or  general  character  of 
T*       AedfiBcts;  as  in  the  following  works: — 

^  W.  Ca&M,  M.  D.— Treatise  of  the  Materia  Medica.     Edinburgh,  1 789. 

A  Feorson,  M.  D. — A  Practical  Synopsis  of  the  Materia  Alimentaria  and  Materia  Medica. 

London,  1808. 
C.  /.  jL  StkmUgtU—TmW^  de  Matiero  M^icale,  2  torn.    Paris,  1818. 
XilracBMim— Chirurgische  Arzneimittellehre,  6te  Aufl.  von  A.  Kraus.     1818. 
/.  Armntamm — Praktische  Arzneimittellehre,  6te  Aufl.  von  X.  A.  Kraut,     1810. 
r.FsMw,  M.Dd — An  Introduction  to   Medical  Literature,  art.  Pharmacology,  2d  edition. 

1823. 
IB.G.  Bariner—Tmiv^  El^mentaire  de  Matiere  Mddicale,  2nde  ^it.  3  torn.    Paris,  1824.— 

4e  Mit     1837. 
X  Ckapmam,  M.  D.— Elements  of  Therapeutics  and  Materia  Medica,  4th  edit.    Philadelphia, 

1W5. 
IV.irM(te0-.Luicet,  vol  ix.  p.  578. 
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H.  M.  Edwank  and  P.  VavOMmar,  M.  D.— Manuel  de  Matidra  MMksale.    Ptms,  1828^— E»> 

glish  Translation,  by  Duoit.     1831. 
C,  AmdUifi— Handbucb  der  speciellen  Heilmittellehre,  2  Bde.  3te  Aafl.     1833. 
John  Murray^  M.  D. — A  System  of  Materia  Medica  and  Phannacy,  5th  odiL    Kdinb.  1828. 
jt.  Dumxan^  M.  D.— Pbysiological  Classification  of  the  Materia  Medioa.    In  the  Supplement  l» 

the  New  Dispensatory,  1  Itb  edit     1829. 
/.  Tf^mfi^Praktische  Materia  Medica.     Breslau,  1830.— 2te  Aufl.     1833. 
F,  Foif — Cours  de  Pharmacologie,  2  tonfi.    Paris,  1831. 
ji,  T,  TkomaoHj  M.D. — Elements  of  Materia  Medica  and  Therapeutics,  2  vols.    1839.~9d 

edit  in  1  vol.     1835. 
£.&and  K.  D.  SlrAn^^—- Arzneimittellebre  und  Receptirkunde.    Wien,  1833. 
Ji.  TVmitsMu  et  H,  Pidoux—Tmix6  de  Tb^rapeutique,  ler  torn.    Piaris,  1836;  2Dd  tom.  In 

part  1837;  2e  part  1839.— 2eMit     1841. 
C.  G.  MiUdurHeh^Lehrbuch  der  Arzneimittellebre,  Ire  Bd.  1837-1840;  2er  Bd.  184fr-1847. 

Berlin. 
Carl  Heimr,  SchuUz  {SckuUzetutein) — Naturliches  System  der  allgemeinen  Pharmakokigie  naeh 

dem  Wirkungsnrganisraus  der  Arzneien,  Sva.    Berlin,  1846. 
jP.  Oetterkn — Handbnch  der  Arzneimittellehre,  8to.    TQbingen,  1845.— 2te  Aufl.  1847. 
Dr,  J,  M.  NeKgan — Medicines,  their  Uses  and  Mode  of  Administration,  8vo.    Dublin,  1844^— 

2d  edition,  1847. 
O,  B.  Woody  M.  D. — Syllabus  of  the  Course  of  Lectures  on  Materia  Medica  and  Phannacy, 

delivered  in  the  University  of  Pennsylvania.    Philadelphia,  1847. 

As  examples  of  this  kind  of  classification,  I  subjoin  those  of  Dnnoan,  Sandeliii| 
C.  G.  Mitscherlich,  and  Schultz. 

DR.  DUNCAN'S  PHYSIOLOGICAL  CLASSIFICATION  OF  THE  MATERIA   MEDICA* 

External  agents  act — 
I.  By  nourishing  the  body  ....        ALTMENTA. 

(a)  Drink  •  Potts. 

When  they  act  medicinally Diiubvtia. 

(6)  Food  CiBi. 

When  they  act  medicinally Dsmnciym. 

XL  By  evacuation EVACUANTIA. 

(a)  By  the  skin  insensibly DiAPBoarriOA. 

By  the  skin  sensibly SuDominci. 

(6)  By  the  mucous  membrane 

Of  the  nostrils Eaaiivi. 

Of  the  lungs EzpscTOfturni. 

Of  the  stomach EMiTrcA. 

Of  the  intestines CATBAETtCA. 

Of  the  uterus EMnwAOMA. 

(c)  By  glandular  secretion 

The  kidneys DnmmcA. 

The  salivary  glands Sialaooba. 

in.  By  exciting  the  vital  powers  .        .        .        STIMULANTIA, 

(a)  Chiefly  of  the  parts  to  which  they  are  applied.  TOPIC  A. 
*  Applied  externally 

Causing  redness RuaxFACixmA- 

Causing  serous  secretion Vxbicajitia. 

Causing  purulent  secretion SuppumA>TiA. 

Administered  internally 

CoNDiMSNTA  whcn  alimentary 

When  acting  medicinally CAaxTHATiTA. 

(6)  Of  the  system  penernlly  GENERA  LIA. 

(a)  Obscurely,  but  more  durably  .         PERMANENTIA. 

Producing  no  immediate  obvious  effect  .         .         .  ToitTCA. 

Constricting  fibres  and  coagulating  fluids  .  AsTKinax^rrxA. 

(6)  More  evidently,  but  less  durably  .        TRANSITORIA. 

Acting  on  the  organic  functions CALvrACiBimA- 

Acting  on  the  mental  functions       .....  I^rxaaiAirTiA. 

IV.  By  depressing  the  vital  powers  .        .        DEPRIMENTIA. 

Acting  on  the  organic  functions RKFBraimAYTT*.- 

Acting  on  the  mental  functions NAacoriCA. 
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AciDA. 

Alkalixa. 


r,  B^  ebemicml  influenoe  on  the  fluids  CHEMICA. 

AcidUying 

Alkalizing 

A  Tery  eaiaary  examination  of  the  substances  placed  by  the  author  under  each  of 
le  aboTe  classes  will  satisfy  the  most  superficial  observer,  that  this  classification 
961  noty  in  a  large  number  of  instances,  effect  that  which  it  proposes  to  do;  namelyi 
I  amnfle  to£ether  "substances  according  to  the  effects  which  they  produce  in  a 
ate  of  nealA/'  For  example,  under  the  head  of  diaphoretics  and  sndorifics  we 
iva  miutard,  oopaivai  opium,  ipecacuanha,  alcohol,  antimony,  ammonia,  and  mer- 
ny-  amons  narcotics  are  opium,  nux  vomica,  foxglove,  saffron,  and  colchicum;  in 
ba  daai  aialagogues  we  have  horseradish,  tobacco,  and  mercury.  Now,  no  one  will 
ralend  to  affinn  that  the  substances  thus  grouped  together  operate  in  an  analogous 
lanner  on  the  system,  or  that  their  effects  are  similar. 


SUNDEUN*S  CLASSIFICATION. 


L  AvssT*  waica  ivbhin  ti- 

TAUTTjAMD  ABX  ADAPTID 
AW    ABSOaMAL   AUO- 


xaarrATioa  or  it. 

L  DeUUUiting  agenU   adapted 
fir  getuiine  hypttiltheHia. 
a.  AgvMiu  iliminishing  the 
blood  and  fluids. 

1.  Blocxiletting. 

2.  Antiphlogietic  pur- 

gatives. 
&.  Debit iiaiing  agents  in  a 
limited  sense — tcmper- 
ants. 
c  Agents  which    abstract 
heat 
n.  BdaxanU  adapted  for  ah- 
aorau/  UnaioH  offibna^  and 
ftr  ougmmttd  irritability  and 


Oleaginous  substances. 
k.  Mucilaginous,  amylace* 

oat,    and     albuminous 

snbetances. 
e.  Ssocbarine  substances. 


B.  ALTiaATITl  AOIITTS  ADAPT- 

XD  Foa  Air  ALTiaATiox  or 

VITALITT. 


I.  Retolventt   adapted  for  an 
alteration    of  vitality  from 
material  cauus. 
a.  Solvents. 
6.  Absorbcnti*. 
e  Liquefacients. 

d.  Irritating  resolvents. 

e.  Strens;tliening  resolvents. 

1.  Excitants. 

2.  Tonics. 


II.  Evacuanit  adapted  for  re 
terUiont. 
a.  Emetics. 
6.  Purgatives. 

c.  Emmenagogues. 

d.  Diuretics. 

e.  Diaphoretics. 

/.  Diaphoretico-dinreiicSfOr 

the  so-caJled  purifiers  of 

the  blood. 
g.  Cutaneous  irritants. 
h.  Anthelmintics. 
III.  AUeraticet  adapted  for  at- 
tered  unnbiHiy  andirritabUity, 
a.  Narcotics  adapted  for  by- 

pcrarathesis  and  convul- 

sability. 

1.  Depressing    xurco- 

tics. 

2.  Exciting  narcotics. 

3.  Resolvent- acronar- 

cotics. 

4.  Acronarcotics. 

5.  Bitter       poisonous 

narcotics. 
C.  Metallic  substances. 


C.  Aeism  which  Auemirr 

VITALITY,  AlTD  AHX  ADAPT- 
XD  70a  APPAEXHTLT  OR 
ACTUALLY  LXSSXVID  TI- 
TALITY. 

L  Irritantt  adapted  for  torpid 
debility, 
a.  Resolvents. 
6.  Drastics, 
c.  Acrids. 


II.  Strengthening  agenU  adapted 
for  true  debility, 
a.  Animating,  analeptics. 
6.  Exciting  •  animating 

agents. 
e.  Exciting  -  strengthening 
agents. 

1.  Carminatives. 

2.  Aromatic  herbs. 

3.  Poweribl  excitants. 

4.  Balsamics. 

5.  Irritating  excitants. 

6.  Empyreumatic 
agents. 

7.  Spices. 

8.  Exciting  irritants. 
d.  Tonics. 

1.  Consolidating 

agents. 

2.  Tonic  bitters. 

3.  Astringents. 

4.  Antiseptics. 

5.  Exciting  tonics. 


In  this  dassificatioD,  the  author  assumes  that  medicines  act  in  one  of  three  ways 
jJjiTii.,  by  lessening,  by  altering,  or  by  augmenting  vitality  (see  anfe,  p.  144). 
Ivre  18,  therefore,  in  this  arrangement,  no  place  for  agents  which  act  simultane- 
^J  in  two  of  these  three  ways :  for  example,  by  both  altering  and  augmenting 
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vital  action.  This  defect  leads  the  author  into  many  errors  in  the  detuk 
classification;  and  it  will  be  found  that  most  of  the  agents  placed  in  the  thn 
rion  (C)  are,  in  reality,  referable  to  the  second  division  (p%  on  aooount  a 
alterative  action. 

DR.  C.  G.  MTTSCHERLICH'S  CLASSIHCATION. 

6th  Clau^'Medieamtnta  Umpitmti 

Order  I.  Adda  temperantia. 

II.  Acida  tonica-tempenntiB. 

etk  CUu9-^Medi€ttmtnta  mhuHk 

Order  I.  Cauttica  alkalimu 
II.  Salia  media. 

'Jth  Clou — Medicamenta  mmwOa 

Order  I.  Agents  which  paraljrze  the  ac 

the   whole  nervous  syatao 

acUhim  hydroryafuaim). 

n.  Agents  which  especially  aet 

spinal  marrow,  and  at  first  i 

but  soon  interrupt  sensatiOD  i 

tion  (e.  g.  mix  vomita). 

m.  Agents  which  espedally  intar 

function  of  the  brain,  and  i 

of  the  spinal  oord  aiid  sjn 

nerves  (e.  g.  kyotepmrnu  ac 

donna). 

TV,  Agents  which  at  first  diaqfi 

last  stupefy  the  peculiar  ao 

the  brain,  interrupt  the  fin 

the  spinal   oord,  and  at  th 

time  act  as  powerful  alteial 

the  sym  pathetic  nerves  (a.  g. 

y.  Narootioo-Acria  (e.g.  digitmm), 

jj^ppcfuftx— Medicamenta     i 

deprimentia  et  alterantii 

chica). 

Sth  Clou — Medicatnenta  aUermdk 

Order  I.  The  earths  and  their  oompoac 
II.  The  motals  and  their  oompoai 

9th  Clou — Medkamtnta  ineaUt  mA 


lit  Clan — Madkamenta  totdca. 

Order  I.  Amara. 

II.  Adstringentia. 
m.  Ferri  pnpparata. 

JjppciufuD— Manganesii  prseparata. 

IV.  Frigus. 

2d  Clan — Medicamenta  emoUientia  et  mttrientia. 

Order  I.  Mucilaginosa. 
n.  Amylacea. 
nL  Pinguia  et  oleosa. 
IV.  Albuminosa  et  caseosa. 

V.  Gelatinosa. 
VI.  Sacobarina. 

VIL  Calor  humidus. 

3d  Clan — Medicamenta  excitantia. 

Order  L  Tonica-excitantia. 

II.  Excitants  which  promote  digestion. 

III.  Excitants  which  promote  the  secre- 

tions and  excretions. 

IV.  Excitants  which  afiioot  the  brain  and 

spinal  cord. 
V.  Calor  siccus. 

Jlppendix — Camphor,  arnica,  sul- 
phur, carburet  of  sulphur,  empy- 
reumatic  oils,  electricity. 

4th  Clan — Medicamenta  acria. 

Order  I.  Aromata  acria. 
II.  Emetioa  acria. 
IIL  Cathartica  drastica  seu  acria. 
IV.  Diuretica  acria. 
V.  Narcotico-ecria. 

[^Emmenagaga  acria  are  made  a  dis* 
tinct  order  in  the  introduction; 
but  in  the  subsequent  division  of 
the  classes  they  are  omitted.] 


The  first  part  of  Dr.  Mitsoherlich's  work,  in  which  he  gave  an  outline 
proposed  classification,  was  published  in  1837.  Several  other  parts,  emt 
descriptions  of  the  first,  second,  third,  and  fourth  classes,  have  subsequently  apf 
and  in  these  he  has  somewhat  modiified  the  subdivisions  of  the  first  four  < 
These  modifications  I  have  embodied  in  the  above  table.  The  five  latter 
remain  as  they  were  produced  in  1837. 

Dr.  C.  H,  Schulis^s  classification. — ^The  most  extraordinary  modem  clasBJ 
is  that  of  Dr.  C.  II.  Schultz,  of  which  the  following  is  an  outline : — 


PanioKoeiaAL  GLABsmcixiONB  or  Msdioinxs. 
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DR.  C  H.  SCHULTZ'S  CLASSIFICATION. 


LTTICA. 

■etioBteads 


•■d  tkrae- 


itm).  They 
Aurfdinr- 
i,  aid  are  op- 
loorgaaiia* 
id  — liwili- 


f  1.  PUuiitftiea. 
For       TwetmtiYa 
life.    BletaU,  ha- 
loids. 


S.  BntkUfftiea 
/Haematolytica). 
Aeidi,  lalti,  nm- 

CUB. 


3.  Neurolftictt. 


■CtlOB 


y.rf 


I. 


MA. 

tends 
of 
i> 

•Bt- 

They 


4.  PlMtiHotiea. 


(I.  P.  morpkolytiea.  Acting 
chiefly  on  the  morbid  Yege- 
tatiims  of  cells,  bones,  and 
glands. 

2.  P.kaematiea.  Acting  chief- 
ly on  the  blood  and  vessels. 

3.  P.myottra.  Acting  chiefly 
on  the  muscles  snd  nenres. 

4.  P.iymphatiea.  Acting  chief- 
ly  on  the  lymphatic  system. 
They  check  both  decomposi- 
tion and  assimilation. 

l.  H.  pkysoda.    Acting  on  the 

blood-corpuselrs. 
'  3.  H.  plasmatoda.    Acting  on 

the  blood-plnsma. 
1.  PArcMolyiica.  Acting  chiefly 

on  the  brain. 


9.  AtsUusilftiea.  Benses-nar- 
cotics  (paralysing  feeling 
and  allaying  pain). 

3.  MftMytiea.  Ezoito-paraly- 
tica. 


'1.  P.  tmapeptiea.    Inflnencing 

assimilation. 
2.  P.  tmatrophua. 


h   or- 


3.  P.  ntfotica  (aaerethioa). 
Action  chiefly  on  the  irrita- 
ble organs. 

'i.e.  anapeptica  (homoeotica) . 
Action  chiefly  on  the  digest- 
ive organs  and    sanguificm- 

corpuscles,   the   lungs,  and 
heart. 
3.  E.fuuToda.  Action  throngh 
the  blood  on  the  nerves. 


5.  Brttkibiotiea 
/Haematobiotie 
Aethereo-oleoaa . 


6.  Neurobi^Hta. 


1.  Pkrtnobiotica. 

2.  Myelobiotiea.    Ezeito-con< 
tractor  ia. 

13.  Aestkttibiotica, 


miTSCA. 

■etioB  tends 
I  pvodaction 
swsiiicpro- 
•w  diasnsea. 
czcEteartifi- 
«T«r,  inflam- 
■■,  tad  TO- 
fi,  with  at- 
IB  at  expol- 
Tia  §xp€l' 
imstif  op- 
Itocu  eomti^ 
.  (ijifl|pfiVa.) 


7.  Plastagouutiea. . 


fl.  P.  tnteragoga.      Lazantia, 
sialagnga       (stomatagoga), 
cbulagoga. 
9.  P.dermatmgoga.  Sndorifies. 

3.  P.nepkragoga.    Diuretics. 

1.  E.  pklogoga.    Rubefacien- 
tia,  urentia,  snpporantia. 


fl.  Eretkagonistua. 
Acria.  * 


2.  E.  katmatagoga. 


9.  Nemragomiatiea 
.   (Nenropolytica). 


1.  Pneumonapolytiea  (Expec- 
torant ia,  errhina). 
3.  Enteropolytica.     OasiTapo- 

Ivtica  (emetiea),colicapoly- 
tica  (tenesmica,  eccoprotica). 


The  colliqoescent  metals :  roer- 
cary,  antimcmy. 

Theeanstio  irritating  metals: 
copper,  arsenic,  silver,  gold. 

The  astringent  metals:  iron, 
lead,  sine,  bismuth. 

Iodine,  bromine,  chlorine,  ear- 
bon. 


Mineral  acids,  vegetable  acids. 

Alkaline  and  earthy  salts,  mn- 
cns. 

Pmssic  acid,  stramonium,  hy- 
oscyamua,  belladonna,  dul- 
camara, nicotiana,  amanita 
muscaria. 

Aconitnm,  Pulsatilla,  hellebo- 
rus  niger,  clematis,  primnla- 
cesB,  secsle  comutum. 

Conium.  cicuta,  phellandrinm, 
digitalis,  and  other  serophu- 
larinca. 

Amara. 

Oelatinoaa,  albnminosa.  oleosa, 

farinosa. 
Adstringentia  regetabilia. 

Volatile  oil,  combined  with 
bitter  and  astringent  sub- 
stances, aromatica,  cinna- 
mon, cloves,  ginger,  Ac. 

The  mint-like  volatile  oils  of 
labiate,  the  valerians,  many 
compositSB. 

Volatile  oil  in  combination 
with  resin,  bals.  peruvianum, 
b.  connive,  rayrrha,  oliba- 
num,  Densoin,  gum-resins  of 
umbellifene. 

Opium,  cannabis,  hamulus, 
ether,  alcohol,  wine. 

Btrychnes^nux  vomica,  igna- 
tia.  MeniBpermea;,cocculus, 
colurobo:  coriaria  myrtifolia. 

Moaohus,  castoreum,  aramo- 
niacalia,  empyrenmatica. 

Senna,  tamarinds,  manna ,  geof- 
froya,  jalapa. 

Sambucns,  jacea,  ammoniacal 
salts. 

Alkalia,  sapones,  snponaria, 
sarsa.  carex  arenaria. 

Euphorbiaceoe,  thymclea  (me- 
zereon)^  mdoes  majales, 
canthandes,  phosphorus, 
veratrines  (veratrum  album, 
colchicuoi),  crucifrre  (sina- 
pis,  onehlearia),  piperinea 
(cubebe). 

Toxicodendron,  asarum.  aris- 
tolfichia,  taxus,  sabina.  Juni* 
penis,  crocus,  aloil,  allium, 
sulphur. 

Seneca,  arnica,  pyrethrum  ac- 
mella,  scilla,  arum,  r.  ireos. 

Ipecacuanha,  cainana.  cucnr- 
bitaoeip  (elaterium  oryonia, 
colocyntnia),  guttifere. 


2.  According  to  Brunonian  Principles. 

physicians  have  classified  the  articles  of  the  Materia  Medica  in  aooordanoe 

1  Brunonian  principles,     I  haye  before   (see   p.    145)  stated  that  Brown 
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regarded  all  medicines  as  stimulants;  that  is,  as  agents  causing  excitement  But 
he  supposed  some  of  them  to  produce  less  excitement  than  is  requisite  for  health; 
and,  therefore,  to  be  the  remedies  for  the  sthenic  diathesis;  hence  they  were  termed 
JMUtatirKj  or  antistJietiic.  On  the  other  hand,  some  agents  give  more  exoitenieiift 
than  suits  the  healthy  state :  and  are,  therefore,  the  remedies  for  the  asthenic  dia- 
thesis. These  he  called  stimulant  or  sthenic,^  The  following  pharmacoli^gical  works 
are  based  on  Brunonian  principles : — * 

Versuch  einer  einfachen  praktischoii  Arzneimittellehre.     Wien,  1797. 

Pliarinacopcbia  Browniana,  oder  Handbuch  der  einfachsten   und   wirksamtteo    HeiUnittal, 

mit   klinischen  Bemerkungen  iin  Geiste  der  gel&uterten   neuen   Arzneilehre.    Scnn^ut, 

1798. 
/.  S.  Frank — Versuch  eiiicr   thcoretisch-praktischen  Arzneimittellehre  naoh  den  Onind* 

Eatzen  der  Errefnmgstheorie.     Erlangon,  1802. — 2  Aufl.  Wien,  1804. 
C.  F.  Oberrtich — Umriss   einer  Arzneimittellehre   nach   den  GrundsSLtzeii  der  Enegunc^ 

theorie.     Leipzig,  1803. 
/.  /.  Chortet — Trait^  de  Pharmacolosie,  bass^  siir  la  th^rie  de  Brown.    Paris,  1806. 

F.  Wurzer — Grundriss  der  Arzneimittellelire.     Leipzig,  1808. 

/.  H,  MUUer — Handbuch  der  Lebens-und  Arzneimittellehre.     Leipzig,  1809. 

/.  jf.  Neurohr — Versuch    einer    einfachen   praktischen  Arzneimittellehre.      Zweite  Anfl. 

Heidelberg,  1811. 
K.  Sch&ne — Praktische  Arzneimittellehre   fQr  Aerzte  unde  Wundarzte   nach  den   Grand- 

satzcn  der  Erregungstheorie.     2  Bde.     Berlin,  1815. 

3.  According  to  the  Doctrine  of  Contra-Stimulus. 

In  the  following  work,  the  articles  of  the  Materia  Medica  are  arranged  aocordiog 
to  the  doctrine  of  contra-stimulus : — 

G.  Giacomini — Trattato  filosoficospcrimentale  del   soccorsi  terapeutici.    4  vols.   Sva   Fir 
dova,  1833-3G. 

GIACOMINPS  CLASSIFICATION. 

Clcut  I.  Hypersthenict. 

Order  1.  Cardiaco  vascuh-hypersthetiics :  ammonia  and  its  carbonate. 

Order  2.   Vatado  cardiac  hypersthenicx :  the  ethcra. 

Order  3.  Cephalic  hyperstheiiics:  opium,  morphia,  and  narcotina. 

Order  4.  Spinal  hypersthenict:  alcohol,  rum,  cherry  spirit,  and  wine. 

Order  0.  Gaslrthtnteric  hypcrtthenics :  volatile  oils,  cinnamon,  cloves,  and  nutmegs. 

Class  n.  Hyposthtnict  or  Contra-ttimulanti. 

Order  1.  Cardiaco-vasculohyposthenics:    hydrocyanic  acid,  laurel   water,  bitter  almondsi  peMh 
leaves  and  flowers,  bluck  cherries,  cantharides,  digitalis,  squills,  oolchicum,  white 
hellebore,  cebadilla,  camphor,  peppermint,  sage,  chamomile,  venioe  turpentine,  bal* 
sam  ofcopaiva,  juniper,  carbonic  acid,  nitre,  acetate  of  potash,  and  asparagus. 
Order  2.   VasctUo'CardUic  hyposthenics : 

Sect.  1.  Arterial  vascttlo-hypotthenict :  antimonials,  aconite,  ipecacuanha,  elder  flowen, 
duleamam,  saraaparilla,  guaiacum,  sulphur,  sulphuret  of  potash,  sulphar- 
etted  mineral  waters,  ergot  of  rye,  cinchona,  willow  bark,  icelsLnd  mosii 
and  iron. 
Sect.  2.  Venous  vatado  hyposthenics :  sulphuric,  nitric,  hydrochloric,  and  nitro-mnri- 
atic  acids,  chlorine,  oxalic,  citric,  acetic,  and  boracic  acids,  mnstard,  and 
scnrvy-^rass. 
Order  3.  LymphaticO'giandulo  hyposthenics :  mercurials,  iodine,  burnt  sponge,  bromine, chloride  of 

barium,  and  hemhxrk. 
Order  4.  GoMtric hyposthenics :  bismuth,  quassia,  calumba,  wormwood,  wormseed,  gentian,  taiaza* 

cum,  and  hitters. 
Order  5.  Enteritic  hyposthenics :  tamarinds,  cassia,  prunes,  manna,  fixed  oils  of  almonds,  oliTes, 
linseed,  and  castor,  cream  of  tartar,  sulphates  of  magnesia,  potash,  and  soda,  carbo* 
nate  of  magnesia,  senna,  rhubarb,  jalap,  aloes,  scamraony,  purgative  elixir,  gamboge, 
and  the  oils  of  cui>er  spurge,  and  croton. 
Order  G.  Cephalic  hypotthenics :  belladonna,  stramonium,  henbane,  and  tobacco. 
Order  7.  Spinal  hyposthenics:   strychnia,  nux  vomica,  St.  Ignatius s  bean,  toxicodendron,  lead, 
arnica,  nssyafcetida,  and  valerian. 


»  The  Works  of  Dr.  John  Broirn^  vol.  ii.  p.  205,  1804. 

*  EHcyclopad'isches  WOrttrbuck  dtr  medicinisehtn  Wissenseha/tcHf  3  BU.  art. 
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Andnl,*  wbo  quotes  Fanzago,  Tommasini,  and  Gk)zzi,  says,  that  the  Italians 
firide  medicines  into  two  classes,  dynamics  and  irritants.  The  first  oomprehends 
tiuse  agents  which  augment  or  depress  excitability — stimulants  and  oontra-stimu- 
hiita;  the  second  includes  mechanical  and  chemical  agents. 

4.  According  to  the  Doctrine  of  Broussais. 

The  ibllowers  of  Broussais,  the  founder  of  what  the  French  denominate  the  New 
Madital  Doctrine^  or  Physiohyical  Medidne,  consider  all  medicines  to  be  either 
stimulants  or  debilitants.  When  a  stimulant  is  applied  to  the  affected  organ,  it  is 
teimed  a  direct  stimulant ;  but  when  applied  to  a  part  more  or  less  distant  from 
that  a&cted,  it  is  termed  a  reyulsive,  or  sometimes  an  indirect  debilitant  Hence 
medicines  are  divided  into  debiiUantSy  direct  stimulants^  and  revulsives.  This  is 
the  plan  adopted  in  the  following  work  : — 

L.  J.  Begim    Trait^  de  Th^rnpeutique,  r6dig6  d'apres  les  principes  de  la  noavelle  Doctrine 
Medicale,  t  ii    Paris,  1825. 

5.  According  to  Chemico-Physiological  Principles. 

Another  mode  of  classifying  medicines  is  on  chemico^Jiysiological  principles  ;  or, 
to  use  the  phrase  of  Dr.  Osann,*  ''  on  the  chemico-therapeutical  basis  of  natural 
philosophy."     This  method  has  been  adopted  in  the  following  works  :— 

Jt  F.  Burdach^^Y^iem  der  ATzneiDiittellebre,  1807-9.    3  Bde.— 2te  Aufl.  1817-19.    Leipzig. 
C.  H.  C.  Bisthoff — Die  Lehre  von  den  chemischen  Heilmittein,  odor  Handbuch  der  Arznei- 

mittellehre.     3  Bde.    Bonn,  1825-31. — [I  have  given  a  sketch  of  this  classification  in  the 

tamdom  Medical  GaztUe,  vol.  xvii.  p.  164 .J 
W.  Grabttu^  M.  D.    Cbemisch-pliysiologisches  System  der  Pharmakodynamik.      ler  Theil: 

Kiel,  1837.    2er  Theil:  Kiel,  1838. 

6.  According  to  the  Part  affected. 

Another  mode  of  classifying  medicines  is  to  arrange  them  according  to  the  t>ar- 
tkvlar  structure  or  organ  which  they  affect ;  as  into  medicines  acting  specificaliy  on 
the  nervous  systom;  medicines  acting  specifically  on  the  vascular  system,  and  so  on. 
Some  authors  have  formed  their  principal  divisions,  or  classes  of  medicines,  from 
the  parts  acted  on ;  and  their  orders,  from  the  nature  or  quality  of  the  effect. 

The  following  writers  have  followed  this  order  of  classification  : — 

/.  L.  jStibert — Noaveauz  El^mens  de  Th^rapeutique  et  de  Matiere  M^dicale,  5me  ed.  3  t 

Pari*,  1826. — [I  have  given  a  sketch  of  ibis  classification  in  the  London  Medical  GazetU^ 

vol.  xvii.  p.  lt}5.] 
Dr.  GrawnlU — Me<1ical  and  Pbysioal  Journal,  for  April  1822,  vol.  xlvii. 
/.  flkrie,  M.  D. — A  Treatise  on  Materia  Medica  and  Therapeutics,  2d  ed.     Philadelphia, 

18-24  ;— 3d  edit.  ]  825. 
Pk,  F.  W,  FogI— Lehrbuch  der  Pharmakodynamik.    2  Bde.  2te  Aufl.  1 828 ;— 3te  Aufl.  1 832. 

—4.  Aojig.  Giessen,  1843. 
Dr.  JfteAocAf— Encyclop&disches  Wurterbuch  de  medicinischen  WissenschaAcn,  Art.  Arznei- 

mitiel.     Berlin,  1829. 
£  DiNfgAiOti,  Dr, — General  Therapeutics  and  Materia  Medica.     2  vols.  4th  ed.     Philadelphia, 

1850. 


A^— Xedidnes  that  act  spe- 
cifically on  the  intes- 
ibal  canal,  or  upon 
Biorbific  matter  lodged 
bit 


^Medknnes  whose  action 
ii  prirtcipally  directed 
to  the    muscular  sys-  ^ 
tern         .        .        . 


EBERLE'S  CLASSIFICATION. 

L  Medicines  that  excite  discharges  from 
the  alimentary  canal 

II.  Medicines  calculated  to  destroy  or  coun- 
teract the  influence  of  morbific  sub- 
stances lodged  in  the  alimentary  canal. 

I.  Medicines  calculated  to  correct  certain 

morbid  conditions  of  the  system,  by 
acting  on  the  tonicity  of  the  muscular 
fibre 

II.  Medicines  calculated  to  correct  certain 

morbid  states  of  the  system,  by  acting 
on  the  contractility  of  the  muscular 
fibre 


Emetics. 
Cathartics. 

Anthelmintics. 
Antacids. 


V  Tonics. 


Astringents. 


'  Ditt.  <f«  Mid.  ei  dU  Chirurg.  pratiq.  art.  Contrt'StimulaHt. 
*  Sncfelop.  WOrlerb.  d.  mtd.  Wissenscka/ten. 
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C. — Mmlicines  that  act  tpe* 
oiflcally  oo  the  nterioe 
system 

D. — Medicines  that  act  spe- 
cifically on  the  nervous 
system 

£. — Medicines  whose  action 
i!«  principally  manifest* 
ed  in  the  circulatory 
system     . 


I 


pronoto  ihit  ) 
the 


L  Medioities   calculated   i 

menstrual  discharge 
11.  Medicines    calculated    to  increase 

parturient  efforts  of  the  womb 

I.  Medicines  that  lessen  the  sensibility  and  1 

irritability  of  the  nervous  system    .      5 

II.  Medicines  that  increase  and  equalise  ) 

the  nervous  energy        .        .        .      ) 


] 


-> 


F. — Medicines  acting  spe- 
cifically upon   the  or*^ 
gRus  of  secretion 


G. — Medicines  that  act  spe- 
cifically upon   the  re-  ^ 
spiratory  organs 


L  Medicines  that  increase  the  action  of  the 
heart  and  arteries  .... 

I.  Medicines  that  act  on  the  (  ^^^    • 
cutaneous  exhalants   .   J  .oo'crI 

II.  Medicines  that  increase  the  action  of  the 
urinary  organs         .... 

in.  Medicinefl  that  alter  tlie  state  of  the  nri- 
riary  secretion         .... 

IV.  Medicines  that  promote   the  secretory 
action  of  the  salivary  glands 
I.  Medicines  calculated    to  increase   the 
mucous  secretion  in  the  bronchia,  and 
to  promote  its  discharge  .        • 

IL  Medicines  whose  action  is  truly  topical 


VOGT'S  CLASSIFICATION. 


I 


! 


Emmiwymiet. 
Abwiivs. 
Naroocict. 
AntispumodinL 

StiHwitontfc 

DiaphorericiL 
Epiapaatiek 
ErihiDet. 
Emolltentiw 

Diaietiea. 

Antilithioi. 

Sialagoguei. 

ExpeotDfantiB 
Inhalatiooa. 

Emollientai 
Escbaiotioia 


Vogt  makes  three  classes  of  medicines :  the  first  including  those  agents  which  speoally  afieol 
the  tendbilUy  of  the  body,  the  second  containing  those  which  alter  the  irritabUiiy  of  the  system, 
and  the  third  embracing  those  agents  which  influence  what  he  calls  the  t^gdo/ioft  of  the  body- 
that  is,  the  organic  functions ;  namely,  nutrition  and  reproiiuction. 


Clash  I.  Medicina  ope- 
rating tpeeially  on  the 
nervoui  tysfcm,   and  -* 
particularly  used  a$ 
nervouM  agenti     .    . 


1. 


oanxBB. 


Medicines  which  limit  the 
vital  manifestation  of  the 
nervous  system  (^narco- 
tiea) 


n. 

2. 


1 


2. 


3. 


4. 


1. 


2. 


Class  II.  Medicinet  ope- 
rating  specially  on  ir-  -^ 
rilable  Hfe, 


Class  III.  Medicines  ope- 
rating specially  on  the 
vegetative  [organic] 
system,  and  which  are  < 
particularly  used  in 
diseases  of  vegetation 
[nutrition  and  repro- 
duction]     .... 


1. 
2. 


Medicines  which  exalt  and 
strengthen  the  vital  mani- 
festations of  the  nervous 
system  (n«rrtna)  .... 

Weakening   (antiphlogistica)     as 
Medicines   which    heighten  f  1. 

and   strengthen   the    vital 

manifestations  of  the 

table  system   .     .     . 


iiitrii  I    1. 

vital! 
irri-i  2. 
.     .L3. 


1. 


2. 


Medicines  operating  spe- 
cially on  the  secreting  and 
excreting  systems    .    .     . 

Medicines  which  specially 
operate  on  the  formative 
process 


2. 
3. 

1. 
2. 


Dinsioira. 

Opium  and  its  alliea. 

Nux  vomica,  and  medicines  nmi- 
lar  to  it. 

Hydrocyanic  acid,  and  vegetables 
allied  to  it. 

Belladonna,  and  medicines  simi- 
lar to  it. 

Nervina  volatilia  (ammonia, 
musk,  &o.) 

Nervino-alterantia;  anttspasmch 
dica  (ipecacuanha,  copper,  line, 
bismuth,  &a) 

the  netitral  salts,  cold,  &c. 

Excitantia  volatilia  (as  oamphor, 
mints,  &C.) 

Tonica. 

Antiseptica  (aaids,  chlorine,  &c.) 

Heat. 

Gummi-resinosa,  balsamica,  and 
resinosa. 

Resolventia  (acrids,  mercury,  an- 
timony, sulphur,  alkalies,  iodine, 
&o.) 

Aromata    (pepper,     pyrethnim, 
nutmegs,  &c.) 

Nutrientia. 


f .  ClassificatioDs  founded  on  Therapeutical  Properties. 

The  curative  and  remedial  powers  of  medicines  are  not  absolute  and  constant,  bat 
rektiye  and  conditional ;  so  that  we  have  no  substance  which,  under  every  oircum- 
stance,  is  a  remedy  for  a  particular  disease.    This  will  explain  why  no  modem 
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aollKir  biB  atiemptod  tod«8Bify  remedies  according  to  their  therapeutical  properties. 
Soeh  a  oXaariBcation,  if  attempted,  mast  be  an  arrangement  of  diseases,  and  an  ena- 
llMratioo  of  the  medicines  which  experience  had  found  firequenilj,  though  not  inva- 
nkljf  beneficial  for  each.  On  this  principle,  an  Index  of  Diseases  arid  of  Reme- 
dia  aecordhig  to  the  opiniom  of  the  ancient  Greeks,  Latins,  and  Arabs,  has  been 
given  in  the  following  work : — 

/.  JhrffSfi  M.D.— Materia  Medioa  antiqoa  et  nova,  repnrgata  et  iUustrata,  4to.  Rotterodami, 
1775. 

Strietly  speaking,  therefore,  there  are  no  substances  to  which  the  term  specifics 
(meeifiea  qmaUtatiwi,  Hufeland')  can  be  properly  applied.  Yet  it  cannot  be  denied 
that  there  are  many  medicines  which  are  particularly  appropriated  to  the  cure  of 
eeiiain  diseases,  or  to  the  relief  of  particular  symptoms;  experience  having  shown 
that  they  more  frequently  give  relief  than  other  agents.  As  examples,  I  may  refer 
to  the  use  of  mercury  in  syphilis,  disulphate  of  quina  in  ague,  arsenious  acid  in 
lepra,  and  hydrocyanic  acid  in  vomiting  and  gastrodynia.  Moreover,  I  cannot  admit 
that  any  satis&ctory  explanation  has  yet  been  given  of  the  modus  medendi  of  many 
of  these  agents.  The  relief  obtained  in  constipation  by  the  use  of  senna,  and  in 
pain  by  that  of  opium.  Is  explicable  by  reference  to  the  known  physiological  effects 
of  these  substances.  But  the  benefit  procured  in  venereal  diseases  by  mercury,  in 
ague  br  disulphate  of  quina,  &c.,  cannot  be  accounted  for  by  reference  to  any  known 
pnydological  effects  which  these  substances  produce,  and  our  use  of  them,  therefore, 
IS  at  present  empirical.  It  cannot,  however,  be  doubted  that  had  we  a  more  inti- 
mate acquaintance  with,  and  precise  knowledge  of,  the  action  of  remedies,  the  thera- 
peutical properties  of  medicines  would  no  longer  appear  incomprehensible  and  mys- 
tenoas. 

Though  no  systematic  therapeutical  classification  has,  to  my  knowledge,  been 
atlemptei  by  modem  authors,  yet  in  some  recent  works  several  therapeutical  classes 
have  been  admitted;  especially  in  the  following: — 

F,  Foy,  M.D. — Coars  de  Pharmacoloirie,  2  tomes.  Paris,  1831. — [His  class  of  specifics  in- 
cludet  antisyphiiitics,  antipsorics,  febrifuges  or  antiperiodics,  anti^tcrofulous  medicines,  and 
BDthelmiDticB.] 

7.  Phtbioloqical  Classes  of  Medicines. 

I  have  already  (p.  189)  expressed  my  opinion  that,  in  the  present  state  of  our 
knowledge,  a  physiological  classification  of  medicines  cannot  be  satisfactorily  effected. 
It  is  principally  on  this  ground  that  I  have  thought  it  advisable,  in  the  following 
pigeSy  not  to  follow  this  kind  of  arrangement;  though  it  appears  to  me  advisable  to 
pimde  the  account  of  medicines  individually,  by  some  notice  of  the  more  important 
poops  which  they  form  when  arranged  on  physiological  principles. 

In  doing  this,  I  shall  adopt  the  following  arrangement : — 

MiDICAXXXTA. 

1.  Medknnefl  employed  for  their  external  or  topical  effects.  Tapica. 

A.  Acting  mechanically Class  1,  T.  Mei'hanica. 

JL  Acting  chemically Class  2,  T.  Chemica. 

y.  Acting  dynamically Class  3,  T.  Dynaniica. 

1  Medicines  employed  for  their  remote  or  general  efiectii  Generalia  ' 

«.  Acting  on  the  blood Class  4,  Htematica. 

B.  Acting  on  the  respiratory  organs           ....  Class  5,  Pneumatica. 
jr.  Acting  on  the  nervous  system Class  6,  Neurotica. 

t.  Acting  on  the  digestive  organs Class  7,  Cffiliaea. 

f.  Acting  on  the  excernent  system Class  8,  Elccritica. 

(.  Acting  on  the  sexual  organs Class  9,  Genetica. 


I  Lakftmek  dsr  mJlgtwutMin  Htilkunde^  9.  194,  2te  Aufl.  Jena,  1890. 

Tfc-  — ~  >:-^-  .-» .1.-  '*ABMS  of  the  generaf- '* '  *— 

classes  of  disease. 


'  Thr  names  given  to  the  cUbms  of  the  gtntrnlia  are  those  used  by  Dr.  Good,  in  his  Pkyiiological  Sy»- 
^^iViwoltffy,  feudtfflignate   ' 
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,         Clan  I.  Topica  Mechanica.    Topical  Medicines  actiDg  Mechaniotllj. 

These  are  topical  remedies;  which  operate  therapeutically  by  a  physical  or  mecha- 
nical agency. 

This  class  includes  mechanical  antidotes^  some  purgatives  and  anthelmintics^  and 
dentifrices. 

Order  1.  Antidota  Mechanica;  MerJMnical  Antidotes, — In  poisoning  by 
caustic  or  acrid  substances,  considerable  relief  is  generally  obtained  by  the  use  ii 
diluents,  oily,  mucilaginous,  and  other  demulcent  liquids,  and  fine  impalpable  pow- 
ders. These  substances  lessen  the  injurious  action  of  poisons  by  diluting  ana  en- 
veloping them,  by  sheathing  the  mucous  surface  of  the  stomach  and  intestines,  and 
by  obstructing  absorption.     Hence  I  have  termed  them  mechanical  antidotes. 


Demulctntia.                            \ 

Pyivem. 

Aqun. 

Gelatinosa. 

Carbo  animalis. 

Ferri  leflquiozydiun. 

Mucilaginosa. 

Albuminosa. 

Carbo  lignL 

Magnesia. 

FannosB. 

Oleosa. 

Farina. 

Saocharina. 

Some  of  these  agents  act,  in  particular  cases^  as  chemical  antidotes  also  (i 
Class  II.  Chemica). 

Order  2.  Anthelmtntica  Mechanica  ;  Mechanical  Anthelmintics  and  Purgoi' 
fives.  Some  few  medicinal  agents,  occasionally  used  as  purgatives  and  anthelmin- 
tics, are  employed  on  account  of  their  mechanical  influence.  Three  only  require  to 
be  mentioned. 

Hydrargyrum.  |  Stanni  pulvis.  |       Mucuna  pniriens — Sdm, 

Metallic  mercury  is  employed  as  a  cathartic  in  alvine  obstructions;  while  powdered 
tin  and  the  hairs  of  the  pods  of  cowhage  arc  UKed  as  vermifuges.  The  first  acts 
by  its  gravity ;  while  the  third,  and  perhaps  the  second  also,  operate  as  mechanioil 
irritants. 

Order  3.  Dentifricia  (ilcnd/nren ;  d^ovrofjfifjyfia ;  uBoptotpi^fta)  are  mechani- 
cal agents,  usually  powders,  employed  for  cleansing  the  teeth.  They  were  in  use 
among  the  Greeks  and  Ilomans.^  The  following  substances  form  the  bases  of  moei 
of  the  dentifrices  now  in  use  : — 


Purnex. 

Os  sepisD. 

Mvrrha. 

San^is  dracooia. 

Bolus  armeniaca.* 

Soflii  cbloridum. 

Cincrlionap  cortex. 

Caiecbu. 

Creta. 

PotassfB  bitartras. 

Iridis  ilorenlina*  radix. 

Tooth  powders  require  to  have  a  certain  degree  of  hardness  or  grittiness  to  enable 
them  to  remove  the  foreign  matters  adherent  to  the  teeth,  but,  if  too  hard,  they  are 
injurious  to  the  enamel.  Pumice  powder  is  too  gritty  for  frequent  use.  Employed 
occasionally  (say  once  in  two  or  three  months)  it  is  serviceable.  Charcoal  and  cut- 
tlefish bone  powder  are  good  detergents.  Chalk  is  very  soft.  Rhatany,  cinchona, 
and  catochu,  are  useful  astringents.  Myrrh  is  employed  partly  for  its  odour.  All 
insoluble  powders,  however,  are  more  or  less  objectionable,  since  they  arc  apt  to  ac- 
cumulate in  the  space  formed  by  the  fold  of  the  gum  and  the  neck  of  the  tooth,  and 
thus  present  a  coloured  circle.  To  hide  this  many  tooth  powders  are  coloured  red 
with  bole  armeniac.  The  soluble  substances  which  may  be  used  as  tooth  powders 
arc — sulphate  of  potash,  phosphate  of  soda,  bitartrate  of  potash,  and  common  salt. 

Disinfecting  and  decolorizing  tooth  powders,  washes,  and  lozenges,  owe  their  effi- 
cacy to  chloride  of  lime,  and  are  used  to  destroy  the  unpleasant  odour  of  the  breath, 
and  restore  the  white  colour  of  the  teetli  when  stained  by  tobacco^'  &e.  Thus,  one 
part  of  chloride  of  lime  may  be  added  to  twenty  or  thirty  parts  of  chalk,  and  used 
OS  a  decolorizing  tooth  powder.  A  disinfecting  mouth-wash  is  prepared  by  digesting 
three  drachms  of  chloride  of  lime  in  two  ounces  of  distilled  water;  and,  to  the  filtered 


'  Gnlon,  De  Compos.  M'dir.am.  Sf-eundum  locos^  lib.  ▼.;  alto,  Paulus  JEginetOf  tranilated  by  Mr. 
AdaiDH,  Vdl.  i.  p.  455,  et  seq.  Syd.  Soc.  1814. 

"  The  lubstJincc  scild  in  the  shops  undir  this  name  is  an  artificial  mixture  of  pipe-clay  and  ■eaqniozida 
of  iron. 

*  Journal  tU  ChimU  MidicaUf  t.  iii.  p.  494 ;  and  t.  iv.  p.  S8. 
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tolotion,  adding  two  onnoes  of  spirit,  to  which  some  soent  (as  otto  of  roses)  has 
been  added. 

-    Clan  n.   Topica  Chtmica.     Topical  Medicines  acting  Cliemicallj. 

This  class  includes  those  chemical  agents  which  are  employed  in  medicine  as  topi- 
eal  medicines. 

We  may  divide  them,  according  to  the  purposes  for  which  they  are  used,  into  four 
mders;  vis.  caustics,  astringents,  antidotes,  and  disin/ffctants. 

Haib  Dvxt  (tmetune  eopilbrum;  0m^»\  '''f^X^i  B&fAfAara  rftxSh')  are  chemical  agents;  but 
die/  we  not  inclDded  in  this  class,  because  their  employment  usually  devolves  on  the  hair- 
drcMer.  Tet,oocasionBlly,a  knowledge  of  them  is  useful  to  the  medical  practitioner.  "Galen, 
when  about  to  treat  of  compositions  for  the  hair,  remarks  that  the  application  of  these  does  not 
belorue  properly  lo  the  physician ;  but  that  he  may  sometimes  be  obliged  to  furnish  them  to 
fWfet  kidiay  whom,  under  certain  circumstances,  he  cannot  venture  to  disobey.**' 

Hair  djres  were  in  use  by  the  ladies  of  antiquity;*  and  numerous  recipes  for  their  prepara« 
tion  are  to  be  fband  in  ancient  medical  authors.* 

Vaiiooa  sobatancea— some  mineral,  others  vegetable — have  l)een  used  as  hair  dyes.  The 
base  of  mosc  of  the  powders,  pastes,  and  liquids  sold  in  the  shops  is  either  lead  or  silver.  A 
mixtare  of  flnely-powdered  litharge  or  carbonate  of  lead,  and  about  an  equal  weight  of  slaked 
lime  (to  whidi  starch  is  sometimes  added)  is  frequently  used.<  It  is  made  into  a  paste  with 
water  or  fkim  milk,  and  applied  with  a  brush.  An  oil-skin  cap  is  then  put  on  to  prevent  evapo- 
ration, and  in  four  or  five  hours  is  removed,  and  the  dye  washed  out.  The  water  causes  tfie 
oxide  of  lead  to  unite  with  the  lime,  forming  a  plumbitc  of  lime.  The  lime  is  useful  by  re- 
moving the  grease  of  the  hair,  while  the  lead  combines  with  the  sulphur  contained  in  the  hair, 
and  forms  the  black  sulphuret  of  lead.  Leaden  combs  act  on  the  same  principle.  Nitrate  of 
silver  is  also  extensively  used  as  a  hair  dye.  Hair,  impregnated  wiih  a  solution  of  this  salt, 
b'ackens  partly  by  the  reduction  of  the  silver,  partly  by  the  formation  of  the  black  sulphuret  of 
silver.  Sometimes  a  solution  of  hydrosulphuret  of  ammonia,  to  which  caustic  i>otash  has  been 
added,  is  applied  to  the  air  previous  to  the  use  of  the  nitrate.  Other  formula?  for  hair  dyes  have 
been  published.*  The  objections  to  the  use  of  mineral  hair  dyes  are,  that  they  commonly  com- 
municate a  reddish  or  purplish  tint,  and  render  the  hair  dry,  crisp,  and  brittle. 

Yarions  vegetable  substances  have  been  employed;    as  the  green  shells  of  walnuts  (cortm^ 
—raw  jtiglaHdiM  trtrufts).     These  are  used  in  the  form  of  decocrtion,  or  of  the  8o-calle<l  wainiit 
liquor.     The  "Tiiictur  znm  Schwarzfurl>en  dor  Haaro"  is  an  alcoholic  tincture  of  these  shells 
loented  vrith  oil  of  lavender.*      Pyn^allic  acid  has  recently  been  proposed  as  a  hair  dye.^ 

The  detection  of  stained  hair  is  sometimes  an  object  of  medico-legal  research.^  Leucl  maybe 
recognized  in  hair  by  boiling  the  latter  in  nitric  acid,  and  applying  the  tests  for  lead  to  the  nitric 
•olufion.  To  detect  silver,  the  hair  must  be  treated  with  chlorine,  to  form  chloride  of  silver, 
vhich  is  soluble  in  ammonia.  From  the  ammoniacal  solution  the  chloride  maybe  precipitated 
by  nitric  acid,  and  iu  nature  ascertained  by  the  usual  means. 

Order  1.  Caustica.  Coutena,  pfttentwlia. — Chemical  agents  which  destroy 
inimal  tissuos  and  decompose  interposed  animal  fluids  are  called  cnustics  (from  xai'u, 
llfwm).  The  chemical  changes  which  the  tissues  and  these  agents  respectively  suf- 
fer, when  they  come  in  contact,  have  been  before  adverted  to  (see  pp.  1J57,  143). 
Renote  or  constitntional  effects  sometimes  arise  from  the  employment  of  caustics  : 
tliey  are  in  general  produced  by  nervous  agency  (see  pp.  1H2,  108);  but,  in  the 
caw  of  the  mercurial  and  arsenical  preparations,  they  may  be  the  result  of  ab- 
sorption. 

Cinstics  are  conveniently  grouped  in  two  sub-orders — escharotica  and  cathajretica. 

Suh^arder  1.  Eschrirotica. — The  stronger  caustics,  which  effect  the  complete  de- 
atmetion  of  the  parts  to  which  they  are  applied,  and  which  give  rise  to  the  forma- 


'  H9lu$  JBtfineln.  trnimUted  by  Mr.  Adams  for  the  Sydendam  Society,  vol.  i.  pp.  313-4,  1814.— See  nlso 
Mo,  Dt  Cotm^oM.  Medieam.  $itundum.  loeoSf  lib.  i. 

*  Medea  ii  said  to  havr  be^n  acijuainte<]  with  the  art  of  dyeing  gray  hnirii  black,  and  partly  in  conse- 
fMiee  of  this  she  had  the  reputation  of  being  able  to  rcitorc  youth  to  old  people. 

'  Gfl/fa,  supra  cit.;  PauluSf  lupra  cit.;  and  Alexander  TratlianuSf  i.  3. 

*  Thenie  of  a  eompoRition  of  this  kind,  called  Poudre  d^Italie,  id  siiid  to  have  produced  ophthalmia. 
{Lmi.  MU.  Gflz.  Not.  18,  1H3.) 

*  See  GrayU  SuppUmtHt  to  the  Pharmaeopaia^  by  Mr.  Redwood,  p.  740,  Lond.  1S47.    AUo,  Journal  de 
Ciimit  MiiieaU,  tom.  ii.  p.  250.  *2nde  s(;r. 

*  Pkffbai,  JUamUtweh  Her  ArtkeivtrordnungS'lekrej  Th.  ii.  p.  146,  3tte  Ausgabe,  1&40. 
^  Pkarmartmtital  Journal^  vol.  iii.  p.  5b5. 

*  Devergie,  Miiiteine  Ltgalr^  t.  ii.  p.  031,  Paris,  l£<30;  and  Dr.  Cummin,  Lond.  M-'d.  Gaz       1.  xjx.  p. 
u5. 
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tioD  of  an  eschar,  are  called  eaAaroHct  (from  lax^pth  ^n  eschar),  or  earrorivet.    They 
destroy  both  the  stracture  and  life  of  a  part  (morpholysis  and  biolysis.   See  p.  144). 
The  eschar  is  succeeded  by  inflammation  and  suppuration  in  subjacent  tissaeBy  vj 
which  the  slough  is  separated  from  the  living  parts. 
The  escharotics  in  most  frequent  use  are — 


Acid  urn  sulphiiricum. 
Acidum  nitricum. 


Potassa.  I         Antimonii  teidhloridwn. 

I         Zinci  chloridom. 

They  are  employed— 

1.  To  effect  the  destruction  of  living  parts :  thus  to  remove  excrescences  or  mor- 
bid growths  of  various  kinds — such  as  warts,  condylomata;  some  kinds  of  poljpii 
malignant  growths,  and  spongy  granulations ;  to  form  issues ;  and  to  open  ab- 
scesses. 

2.  To  decompose  the  virus  of  rabid  animals^  and  the  venom  of  the  viper  and  othw 
poisonous  serpents. 

Sub-order  2.  Cathceretica. — ^The  milder  caustics,  which  enter  into  chemical  eoni- 
bination  with  the  tissues  and  decompose  the  animal  fluids,  are  called  cathaeretia 
(from  «a9atplw,  I  destroy/).  They  do  not  effect  that  complete  destruction  of  parts 
which  the  escharotics  do.     Those  in  most  frequent  use  are  as  follows  :— 


lodinium. 
Calx  viva. 
Liquor  ammonia*. 
Arsenici  tersulphur- 
etum. 


Acidum  arsenioeum. 
Hydrargyri   binoxy- 

dum. 
Hydrargyri  bichlori. 

dum. 


Argenti  nitras. 
Cupri  Buipbas. 
Ciipri  subacetas. 
Zinci  sulphaB. 
Zinci  acetas. 


Plambi  oxjrdam. 

Plumbi  aoelM. 

Alum. 

Acidum  aceticuni. 

Creasoion. 


Cathadretics,  besides  entering  into  chemical  combination  with  the  tissues  to  which 
they  are  applied,  fretjuontly  alter  the  living  actions  going  on  in  subjacent  parts. 
They  are  used  for  various  purposes^  of  which  the  following  are  the  principal  :-^ 

1.  To  effect  the  destruction  or  removal  of  parts — as  warts,  hairs,  &c. 

I  EpiLAToaiES  or  Depilatories  (depilatoria  f  pnlolhra^  4'^Xm^fii^  from  ^lx6m,Imakt  ftaAf),or 
Aedicines  for  removing  linir  from  the  skin,  were  in  use  among  the  ancients.*  They  were  Oe- 
qnenily  employed  for  immodest  pur|x>se8.  In  mo<lern  times  they  have  been  used  asooMnetiei 
to  remove  superfluous  hairs  from  the  face,  anfl  as  medicines  to  remove  the  hair  from  the  scalp 
in  the  treatment  of  porrigo  favosa.  Lime  or  orpiment  (lersulphuret  of  arsenicum)  are  the  con- 
stituents of  most  of  the  ancient  depilatories  as  well  as  of  the  modern  ones  sold  by  perfumers  as 
cosmetics,  including  the  Turkish  rusma.  Biit  the  use  of  orpiment  is  dangerous,  especially  when 
the  skin  is  abrad(*d.  The  b<*st  and  safest  depilatory  for  cosmetic  purposes  is  said'  to  be  "a 
strong  solution  of  sulphuret  of  barium,  made  into  a  paste  with  powderetl  starch."  It  should  ba 
applied  to  the  hair  immediately  after  it  is  mixed,  and  allowed  to  remain  tliere  for  five  or  tea 
minutes. 

The  alkalies  are  generally  used  for  removing  the  hair  in  the  tr^tment  of  porrigo  favosa. 
Cazeiiave*s  pommadt  epHatoir^  (an  obvious  imitation  of  the  secret  preparation  of  Messrs.  Mabon) 
is  as  follows  : — Carbonate  of  soda,  10  parts  j  lime,  5  parts;  and  lard,  40  parts.     Mix. 

2.  To  alter  the  action  of  subjacent  parts.  Most  cathasretics  are  practically  use- 
ful in  this  way :  they  effect  a  chemical  change  in  the  superficial  parts,  and  alter  the 
morbid  uction  in  subjacent  ones.  The  employment  of  arsenious  acid  in  lupus;  of 
sulphate  of  copper  aud  nitrate  of  silver  in  promoting  the  cicatrization  of  ulcers;  of 
solutions  of  several  metallic  salts  in  inflamiiiatory  and  other  affections  of  the  mucous 
membranes  (as)  in  mucous  and  purulent  ophthalmia,  gonorrhoea,  &c.) ;  of  tincture 
of  iodine  applied  to  the  skin  over  joints  affected  with  rheumatic  or  gouty  inflammip 
tion ;  and  of  nitrate  of  silver  in  erysipelas — arc  examples  of  this  use  of  cathscrctics. 

3.  To  stop  hemorrhage  from  numerous  small  vessels.  Cathaoretics  act  as  styp- 
tics, in  part  by  causing  contraction  of  the  vessels,  but  principally  by  coagulating  the 
blood. 

Order  2.  Astrinqentia. — The^c  are  chemical  agents  which  constrict  fibres  and 
coagulate  albuminous  fluids.     When  employed  to  obviate  relaxation  of  fibres  and 


*  Ualrn.  Df  Cnntpoa.  Mtditnm.  ucundum  loeos^  lib.  i.;  Paulus  JE|r(»«fa,  trunalated  by  Mr.  Adams,  vol. 
i.  Pl>.  312  uiul  588. 

'  <frny'8  SHptilcm^Ht,  by  Rwlwood,  p.  737,  t^t7. 

*  IlMiu.'harilut,  .VoMcrtu  Formuluire  Mtisistraly  p.  33t,  3me  6dit.  ISiS. 


Zinei  ozydom. 
finci  CBrboffWi. 
Zinei  mlphai. 
Zinei  noetu. 


Cupri  sulphas, 
Hydrargyri  bichloridum. 
Argenti  nitms. 
Alum. 


Calx. 

Acidum  tanniRum. 

Vegetabilia  taunica.' 

Alcohol. 
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and  to  check  ezcesrive  aecretiaii,  they  are  oallefd  nuiringentg;  lot,  when  used 
to  refirefls  hemoiThBge,  thej  are  tenned  nttfptics  (gfi/pfica).    Those  astringents  which 
ire  emplojed  to  check  eecretion  and  exhalation,  and  which  exercise  but  little  cor- 
r^ntiBg  power  over  the  solids,  are  denominated  desicaints  {degiccantia), 
Thti  foUowing  is  a  list  of  the  most  frequently  employed  astringents  >— 

Plumbi  acetas. 
Plumbi  subacetas. 
Ferri  sulphas. 
Ferri  sesquichloridnm. 

The  astringents  are,  in  fact,  cathasretics  acting  in  a  milder  and  more  dilute  form. 
An  of  them  react  chemically  on  the  animal  'solids  and  fluids.  The  chemical  changes 
i^ich  take  place  have  been  already  noticed  (see  pp.  137  and  143).  Astringents  are 
not  mere  chemical  agents :  they  operate  dynamically  also,  and  are  powerful  topical 
stimulants  or  excitants.  But  this  dynamical  influence,  on  which  their  utility  as 
Diedicinal  aoents  depends^  is  apparently  a  consequence  of  their  chemical  action  (see 
pp.  138  and  144). 

Hie  general  indications  for  the  use  of  the  astringents  are  atony  and  relaxation  of 
the  solid  parts,  with  profuse  secretion.  The  general  contra-indications  for  their  use 
are,  rigidity  and  hardness  of  the  solids,  great  irritation  or  inflammation,  and  dryness 
of  secreting  surfaces. 

As  topical  remedies,  they  are  employed  for  the  following  purposes: — 

1.  To  stop  preternatural  secretion  from  mucous  surfaces ;  as  in  leucorrhcea,  go- 
norrfaoeay  and  gleet. 

2.  To  check  profuse  secretion  from  ulcerated  surfaces. 

3.  To  stop  hemorrhage;  as  from  the  uterus  and  piles. 

4.  To  strengthen  and  oonstringe  relaxed  parts;  as  in  prolapsus. 

5.  To  subdue  inflammation  of  superficial  parts.  When  used  for  this  purpose, 
they  are  sometimes  called  repellents  or  repercussives  (repellentia  sen  repcrcuttentii 
Tel  repritnetUia).  The  most  successful  method  of  treating  mucous  and  purulent  ifl 
flammation  of  the  conjunctiva  is  by  the  use  of  astringents,  especially  of  nitrate  q3 
nlTer.  This  constitutes  what  is  commonly  termed  the  uimulunt  method  of  treat- 
Bent.  The  astringents  act  first  chemicallyi  and  then  dynamically :  the  vessels  and 
other  tissues  of  the  part  are  constringed,  and  their  vital  properties  beneficially  in* 
floenced.  In  erysipelas  also,  nitrate  of  silver  is  sometimes  of  considerable  utility. 
In  acute  rheumatism  and  ^ut,  the  pain,  redness,  swelling,  and  stiifncss  of  the 
•flbcted  joint  are  greatly  relieved  by  the  use  of  an  iodine  pamt. 

Order  3.  Antidota. — Agents  which  alter  the  chemical  nature  of  poisons,  and 
either  render  them  completely  inert  or  greatly  diminish  their  activity,  are  denomi- 
nated ckanical  antidotes  {a»xihota)  or  counter-poisons. 

In  the  treatment  of  cases  of  poisoning,  the  therapeutical  indications  to  be  fulfilled  are  sevc- 
ttf>- 

1.  The  most  important  is  the  removal  of  the  poison  from  the  part  to  which  it  has  been  ap- 
plied.   From  the  Mlumath  it  is  removed  by  the  stomach  pnmp,  by  the  use  of  emetics,  by  tickling 
fte  ihraai  with  the  finger  or  a  feather  dipped  in  oil,  an<I,  in  the  case  of  irritant  poisons,  by  pro- 
■oiio|[  vomiiing,  by  diluents  and  demulcents.     In  corrosive  poisoning  (as  by  strong  acids  and 
lUnliea),  the  ase  of  the  stomach-pump  is  dangerous.     As  house  or  domestic  emetics,  n  dessert- 
qnonfal  of  6our  of  mustanJ,  or  a  tablespoonful  of  common  salt,  stirred  up  in  a  tumblerful  of 
*iier,  or  atioag  toap-suds,  may  be  used.  But  the  more  effective  emetics  are  one  or  two  scruples 
sf  Mlphate  of  zinc,  or  five  to  fifteen  grains  of  sulphate  of  copper.     In  their  absence,  a  scruple 
wlnlf  a  drachm  of  powdered  ipecacuanha,  or  even  two  or  throe  grains  of  emetic  tartar,  may 
be  administered.     The  emetic  sliould  be  given  in  a  glass  of  warm  water,  and  repeated  in  a 
qnuter  of  an  hour  if  it  liave  not  opemted.     From  the  boweU  the  poison  is  best  removed  by  the 
Bie  of  castor  oil  and  laxative  enemata. 

2.  Another  indication  in  the  treatment  of  poisoning  is  the  use  of  the  chemical  neutralizers 
ttUed  dttmital  antidota.  These  either  render  the  poison  insoluble,  and  thereby  prevent  its 
■hnrptiui,  or  convert  it  into  a  harmless  soluble  substance. 

3.  A  third  indication  is  to  slieathe  the  living  part  from  contact  with  the  poison,  by  which  not 


'  A  list  of  the  vegetable  astringents  containing  tannic  acid  will  bo  given  hereafter  (see  Tonitt), 
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The  fbllowiDg  SHbstances  have  been  used  as  disinfectantB: — 


Zinoi  chloridam. 

Ferri  acetas  vrlsetqaicbloridiuiL 

Carbo  ftnimalis. 

Gferbo  Tegeulrilu. 

The  oonstitnents  of  animal  and  vegetable  pntrescent  yapoon  haye  been  thw 
arranged  and  distiDgaished  by  Dr.  Leeson : — ^ 


Chlorinium. 

Acidum  nitroso-nitricom. 

Acidum  sulphurosam. 

CrIx. 


SoilsB  hypocliloris. 
Calcis  bypochlorie. 
Plumbi  nitras. 
Pliimbi  acetai. 


Dangertmt  but  inodorouB. 

Remittent  miasmata. 
Ty|>boi<l  miasmata. 
Carbonic  oxide. 
Carbonic  acid. 


Sotphuretted  hTdragon. 
Pliosphuretted  bjrdrogeiL 
Hydrosulphate  ofaiDmonk. 


Odorous  but  tHghly  ifffentwe. 

Ammonia. 

Carbu retted  hydrogen. 

Cyanogen. 

Su  1  plio<;yanogen. 

These,  however,  are  not  the  sole  constituents  of  pntrescent  vaponrs;  for  maaj 
organic  substances  evolve,  during  putrc&ction^  odours  not  referable  to  any  61  f& 
above-mentioned  substances. 

Disinfectants  act  more  or  less  energetically  on  fetid  and  offensive  effluvia,  whon 
unpleasant  odour  they  destroy :  they  are,  therefore,  de-odorizen  (ntdorem  pur^atUia 
vd  toUentia);  and  by  analogy,  they  are  presumed  to  act  on  and  render  inert  dum- 
mata;  but  their  efficacy  in  this  way  is  oftentimes  very  equivocal. 

Charcoal  absorbs  putrescent  effluvia.  Lime  absorbs  carbonic  acid,  aalphorettad 
hydrogen,  and,  perhaps,  other  noxious  substances.  It  is  extensively  employed,  m 
the  form  of  lime-wash,  for  the  walls  of  buildings.  Chlorine  acts  on  organic  vapoott 
and  gases  chiefly  by  its  affinity  for  hydrogen,  with  which  it  unites  and  forms  hydn^ 
chloric  acid.  It  decomposes  sulphuretted  hydrogen,  ammonia,  hydrosnlphuret  of 
ammonia,  phosphurettcd  hydrogen,  and  some  other  fetid  and  offensive  vapoiu& 
It  is  used  for  fumigation  (/umu/atio  cMorinii,  axymuriaticaj  sen  Gujftoniaiin); 
but,  in  many  instances,  it  has  been  found  to  be  inert  with  respect  to  miasmata,  wlule 
it  is  itself  an  irritating,  offensive,  and  corrosive  substance.  The  hypoohloritei 
destroy  offensive  odours,  decompose  sulphuretted  hydrogen,  ammonia,  and  hydro- 
snlphuret of  ammonia.  A  solution  of  the  hypochlorite  of  soda  constiiates  the 
disinfecting  liquid  of  Labarraque  (liqueur  de  Labarraque).  Nitrous  fumes  act  bj 
their  oxydizing  power.  They  are  sometimes  used  for  fumigation  [fumigatio  nUnta 
sen  Smithiana).  Though  they  destroy  many  putrescent  odours  and  deoompoM 
several  of  the  gases  evolved  by  putrefying  animal  matters,  their  corrosive  and  iiri- 
tating  qualities  preclude  their  frequent  employment.  Several  metallic  salts  an 
useful  de-odorizers,  and  are  termed  disinfectants.  They  react  on  sulphuretted  hydro- 
gen and  the  hydrosulphurets,  forming  insoluble,  inodorous,  metallic  sulphurets;  and 
they  unite  with  animal  matters,  and  check  putrefaction.  They  are,  therefore,  said 
to  act  as  disinfectants  by  fixation.  A  solution  of  nitrate  of  lead  (in  the  proportion 
of  about  one  drachm  of  the  salt  to  a  fluidouncc  of  water)  constitutes  Ztfd!e»yai'i 
dinnfectinij  fluid.  The  acetate  or  subacetate  of  lead  may  be  employed  as  a  rab- 
stitutc  for  the  nitrate.  A  solution  of  chloride  of  zinc  constitutes  Bumeif$  diuiF 
ftctiiuj  liquid ;  but  its  power  of  decomposing  sulphuretted  hydrogen  is  very  limilad. 
A  solution  of  a  pcrsalt  of  iron  is  said  to  constitute  E Herman's  de-odorizing  fluid* 
A  solution  of  sulphate  of  copper  is  applicable  as  a  disinfectant.  Sulphurooa  aflid 
gas  is  a  deoxidizing  agent  which  destroys  the  colour  and  odour  of  many  orguio 
substances.  It  also  has  been  used  as  a  disinfectant.  Besides  the  foregoing,  otliff 
agents  have  also  been  employed  as  disinfectants.  Thus  the  late  Dr.  Henry"  his 
apparently  shown,  that  infectious  matter  of  certain  diseases  (as  scarlatina)  is  eithsr 
dissipated  or  destroyed  by  a  temperature  not  below  200^  F. ;  and  he,  therafen, 
suggested  that  infected  clothing,  &c.,  may  be  disinfected  on  this  principle;  for  hs 
found  that  neither  the  texture  nor  colour  of  piece  goods  and  other  articles  of  dotUiig 
was  injured  by  a  temperature  of  250^  F. 

To  disguise  unpleasant  odours,  fumigations  with  balsamic  and  resinous  substancei 


*  Parliam^mtnrjf  Rtport,  in  Phnrmactutiral  Journal j  vol.  vii.  p.  113. 

'  Pkilosopkieal  Maeaxine  and  Annals  of  Philosophyf  for  January  1832,  Tol.  xi.  pp.  23  and  20S. 
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(«.  g,  benioiD^  stjimz,  olibannm,  amber,  masiio,  &o.),  oampfaor,  cascarilla,  &c.y  are 
Moietimes  employed  (^umigtUio  haUatnica  seu  an/matica).  For  this  purpose  /umu 
ftitmg  ptuiiOcs  are  used.  The  fumes  of  boming  lavender,  brown  paper,  &c.,  are 
enplojed  in  the  rick  chamber  for  a  rimilar  purpose.  None  of  these  substances 
de^roy  chemically  noxious  effluvia :  they  merely  overpower  or  disguise  them.  Ven- 
tilation is  the  most  important  disinfecting  process. 

Antiseptiga;  antuepHcs  (from  a»tif  against;  and  ofintixoif  putrefying)  or 
9»Hpuire9otHU,  These  are  subetanoes  which  check  or  prevent  putrefaction.  Though 
nally  distinct  in  their  object,  they  are  often  confounded  with  the  disinfectants,  Iko- 
anse  the  same  agents  not  nnfrcquently  act  both  as  antiseptics  and  disinfectants. 

Patrefaction,  properly  so  called,  is  a  process  peculiar  to  dead  organic  matter,  and 
the  agents  which  check  or  prevent  it  act  physically  or  chemically.  Warmth,  air, 
and  water  powerfully  promote  putrefaction;  and  their  exclusion,  therefore,  are 
among  the  most  effective  antiseptic  means.  Thus  cold,  exclusion  of  atmospheric 
sir,  and  desiccation,  are  good  preservers  of  dead  organic  matters.  A  vacuum,  gases 
vluch  do  not  yield  oxygen  to  organic  matter,  and  coatings  of  oil,  butter,  tallow,  wax. 
Ran,  and  syrup,  act  by  excluding  air.  Exposure  to  the  temperature  of  boiling 
viter  has  a  remarkable  influence  in  preventing  fermentation  and  putrefeu^tion ;  and 
m  this,  as  well  as  on  the  exclusion  of  air,  is  founded  Appcrt's  method  of  preserving 
provirions.*  Lastly,  certain  chemical  agents,  by  contact  with  organic  matter,  check 
or  prevent  fermentation  and  putrefaction :  these  are  the  antiseptics  properly  so  called, 
or  chemical  aniitepHct. 

The  following  is  a  list  of  the  chemical  antiseptics  in  most  frequent  use : — 


I 
i 


Cbloriniom. 
Aciihim  nitrosam. 
AckJunn  fulphuricam. 
Achlutn  sulphorosum. 
AcirJiim  arseniotum. 
Schlii  cbloridum. 
Poia^fiB  nitras. 


Alum. 

Potasses  chromas. 

HyHrargyri  bicliloridum. 

Zinci  chloridum. 

Ferri  sulphas. 

Cnpri  sulphas. 

Alcohol. 


Spiritus  pyroxylicus. 

Creasoton. 

Olea  aiherea. 

Oica  empyreunrmtica. 

Acidum  tannicum. 

Saccharum. 


These  antiseptics  operate  as  such  in  different  ways : — 

1.  Some  abstract  water  from  the  organic  matter :  as  sugar. 

2.  Some  act  by  forming  with  the  organic  matters  compounds  less  susceptible  of 
decay :  as  sulphuric  acid,  alum,  arsenious  acid,  bichloride  of  mercury,  chloride  of 
Bae,  sulphates  of  iron  and  copper,  tannic  acid,  and  creasote. 

Alcohol,  pyroxylic  spirit,  common  salt,  nitrate  of  potash,  and  some  other  sub- 
itances,  appear  to  act  in  a  twofold  capacity :  they  both  abstract  water  from,  and 
fom  chemical  compounds  with,  the  organic  matter. 

3.  Some  act  as  deoxidizing  agents;  as  sulphurous  acid. 

4.  Some  appear  to  act  by  their  destructive  influence  on  crjptogamic  plants  and 
iiftuofy  animalB;  as  arsenious  acid  and  bichloride  of  mercury  (which  also  act  che- 
ueally,  as  before  mentioned).  To  these  may  probably  be  added  the  vohitilo  and 
Mpyreamatic  oils. 

Antiseptics  are  of  great  service  in  the  preservation  of  provimons  and  of  anatomical 
frapsratioDs;  but,  as  therapeutical  agents,  they  are  of  little  importance.  They 
iRiMDetimes  employed  to  check  the  putrefaction  of  dead  parts  in  gangrene,  necrosis, 
lid  caries. 

Besides  the  physical  and  chemical  agents  above  mentioned,  another  class  of  sub- 
tmees  baa  been  termed  antiseptics.  Certain  diseases,  formerly  denominated  putrid, 
vere  supposed  to  depend  on  a  putrescent  or  decomposed  condition  of  the  solids  and 
hida,  characterized  by  the  loose  texture  of  the  crassamentum,  petechias,  and  an 
Aittive  condition  of  the  excretions.  Remedies  which  relieved  this  state  were  called 
atiaeptics.     Guersent  denominates  them  pht/sio^jogiml  antii^ticit,^    But  the  alter- 


A         '  n<  Art  of  Prturring  all  ki$tda  of  Animal  tmd  VtgttabU  Subtlanees  for  Hveral  Ytart,  by  M.  Appert, 
\       ttudatcd  (rum  the  French,  9d  edit.  Lfind.  1812. 
*  DkiiwmmairtMt  MidtcitUf  art.  Anti»eptiqut . 
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ations  which  are  ohserved  in  the  oharacters  of  the  solids  and  of  the  blood  i 
above  maladies  have  do  apparent  analogy  with  those  which  attend  the  patieA 
of  dead  animal  matters;  and  aocordindj  modem  pathologists  have  njeetei 
doctrine  of  putrescencj  of  the  flaids.  Liebig^  has  endeavoored  to  revive  fth 
notion;  but,  though  his  reasoning  is  ingenious,  it  is  anything  bat  Batisfiustory 


Class  lU.  Topica  Dyimmica.     Topical  Medicines  acting 

The  djrnamical  agents  used  as  topical  remedies  ;nay  be  conveniently  armu 
two  sub-classes;  the  one  including  the  acridSf  the  other  the  emollient$.  Then 
irritate  or  excite;  the  latter  soothe  and  lessen  excitement  A  third  sub^dii 
eluding  those  topical  agents  which  diminish  sensation,  might  be  admitted;  boC 
will  be  hereafter  notic^  in  the  class  neurotica. 

Sub-class  1.  Acria,    Acrids. 

The  substances  called  acrids  stimulate,  irritate,  or  inflame  the  living  parti 
which  they  are  placed  in  contact,  independently  of  any  known  chemioal  m 
They  are,  therefore,  irritants;  and,  to  distinguish  them  from  those  which  aeft 
mically,  they  may  be  denominated  d^namiad  irritants. 

The  following  is  a  list  of  the  acrids  most  frequentiy  employed  in  medieii 
external  topical  agents : — 


1.  VEGETABLE. 


Cbucipers. 

Sinapis  alba — Seminum  pulvU. 
Sinapis  nigra — Seminum  puivis. 
Cochlear ia  Armoracia — Radix, 

Terbbivthaczs.  . 

Amyris  elemifera — Rerina. 

Composite. 

Anacyclus  Pyrethrum — Radix, 

Capsicum  annuum — Dacca. 

Thtmzlaceh. 

Dajibne  Mezereum — Cortex, 


EUPHOBBIACBX. 

Euphorbia — ?  Renna, 
Croton  Tigliura — Oktun, 
Ubticbjs. 

Piper  nigrum — Baettt, 

COFIPBBS. 

Ab'"°Z  7Vre6tfi/Aifi<i,  ofrurn  ttrMiik 
LarixS     "^'^' 

SciTAMINEJB. 

Zingiber  ofBdnale-^J^adir. 

LiLIACBJS. 

Allium  sativa — BuUms, 
Allium  Cepa — Bulbus. 


2.  ANIMAL. 
Caniharis  vesicatoria. 

3.  INORGANIC. 
Antimonii  potaBsio-tartras. 

The  vegetable  acrids  were  formerly  supposed^  to  owe  their  activity  to  a  pec 
proximate  principle,  which  was  denominated  the  acrid  principle  of  plants  (jm 
pium  acre  jdantaruni)  ;  but  modem  chemistry  has  shown  that  there  is  no 
constituent  of  organicisubstances  to  which  this  term  can  be  exclusively  app 
but  that  many  dissimi  ar  principles  agree  in  possessing  acridity.  Thus  acrid 
stances  are  found  among  acids  {e.  g,  gambogic),  vegetable  alkalis  (e.  g,  vei 
and  emetia),  netttral  crystalline  matters  (e,  g,  elatcrin),  volatile  oils  {e.  g,  ca: 
ridin,  and  the  oils  of  mustard,  garlic,  ana  rue),  resins  (e.  g.  the  resins  of  en; 
bium  and  mezereon),  and  extractive  matter  (e.  g,  coloojrnthin).  The  acrid  in 
of  some  plants  (e,  g.  of  ranunculus)  has  not  yet  been  isolated.  This  prol 
arises  from  the  facility  with  which  it  becomes  decomposed. 

The  acrid  principles  in  general  readily  become  absorbed,  circulate  with  the  h 


*  Organic  Chemistry  in  its  Application  to  Agriculture  and  Physiology^  edited  bv 
London,  1840.    Also,  Animal  Chemistry^  edited  by  Dr.  Wm.  Gregory,  3d  edit.  1846. 


Lyon  Playfair, 


*  Seethe 
the  Gcnuan 


Principle*  of  Modem  Chemistry  systemoHcally  arranged^  by  Dr.  F.  C.  Ores,  translaM 
,  vol.  i.  p.  428,  Lond.  1800.    Also,  Gura,  De  Primcipio  Plantarum  ocW,  Haiic,  1701. 
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thrown  out  of  the  system  by  the  secreting  organs.     On  both  the  vascular 
and  secreting  organs  they  act  as  stimulants. 
Hie  acrids  are  employed  as  topical  agents  for  various  purposes : — 

1.  To  stimulate  or  irritate  the  skin  (cutaneous  stimuUinU)  for  the  purpose  of 
tiecdiig  counter-irritation  (see  p.  128).  When  used  to  produce  redness  merely, 
Ihaj  mre  termed  ruhe/acients  (rulfifacientia).  For  this  purpose  mustard  poultices 
m  frequently  applied  externally  to  relieve  internal  inflammatory  affections.  Gin- 
mt,  pepper,  onions,  garlic,  and  turpentine,  are  also  employed  for  the  same  purpose. 
fioBetimes  they  are  used  as  veHcants  or  epispaUics  [ytskantia  sen  epispasfica) ; 
tkat  iBy  to  cause  the  exhalation  of  a  thin  serous  fluid  under  the  cuticle.     Cantha- 

are  generally  employed  for  this  purpose:    though   mezereon,  euphorbium, 
■ome  of  the  chemical  irritants  (as  acetic  acid  and  ammonia)  are  occasionally 
for  the  same  object.     Lastly,  some  of  the  acrids  produce  a  crop  of  pustules, 
ihen  they  are  termed  tuppurants  \9uppura1Uia),    Croton  oil  and  emetic  tartar  are 
rf  this  kmd.     The  latter  perhaps  acts  chemically  as  well  as  dynamically. 

2.  To  stimulate  ulcerated  surfaces  (ulcer  stimulants).  Surgeons  employ  a  vari- 
ity  of  topical  applications  to  ulcerated  surfaces  for  the  purpose  of  augmenting  or 
altering  Uie  vital  activity  of  the  part. 

Sub-class  2.  Medicamenta.  JSmollientia,     Emollients. 

(Demulcents.) 

Topical  agents  which  diminish  the  tone  or  insensible  contractility  of  the  living 
tissues,  and  thereby  cause  relaxation  and  weakness,  are  denominated  emollients 
(from  emoHiOj  I  soften). 

The  following  is  a  list  of  the  most  frequently  employed  emollients : — 

1.  VEGETABLE. 

Olzacbji. 

Oioareuropcea — Oleum. 

£UPH0R1IIACB£. 

JanipLa  Manihot — Tapioca. 
Abtocarpejs. 

Ficus  Carica — Fructut. 
Smilacbs. 

ifmilax — Radix  sarza, 
Palmaces. 

Elais  ginneensis — Oleum  palm^. 

Sagiis  Rumphii — Sago. 
Graxinbs. 

Triticum  vulgare — Semina. 

Hortloum  distichon — Senuna. 

A  vena  saliva — Senuna. 

Saccharum  officinarum — Saccharum, 

LlCHBHES. 

Cctraria  islandica. 


Ftpaver  loninirorum — Semina. 

LlVB& 

LinQRi  Dsicatisaimum — SeminOf  oleum, 
Maltacxjb. 
Malra  sylvestris — Herba. 
Althsea  officinalia — RadiXy  folia, 

LuVMl'SiOSM. 

Acacia  vera — Gummi  arabicum. 
Attngalus — Gummi  tragacantha. 
Glycyrrbira  glabra — Radix  extractum. 

PnUCBJB. 

CydoaiB  Yulgari*— Somno. 


Amygdaliu  oommunis — Semina  oleum. 
Cmihmitjl 
IWilBgp  Farfara— f*o/ia. 


■UjQOOlIlL 

Com  oerri — Gdaiina. 


Aqua  tepida. 


2.  ANIMAL. 

Mel. 

Butyrum. 
Axungia. 
Adeps  o villus. 

3.  INORGANIC. 

I 


Cetaccum. 

Cera. 

Ovi  albumen  et  vitellus. 


Vapor  calidus. 


EmollientB  have  an  operation  diametrically  opposite  to  tonics,  especially  to  those 
vineh  are  astringent.  They  relax,  soften,  and  swell  the  tissues,  and  render  them 
■on  flexible.  Applied  to  inflamed  parts,  they  diminish  heat,  tension,  and  pain, 
ttd  oftentimes  assist  in  producing  the  resolution  of  the  disease ;  and  when  the 
nfammation  is  too  violent,  or  too  far  advanced,  for  this  to  be  effected,  they  are 
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Dseful  by  promotiDg  Buppunitian  (see  pp.  76  and  82),  Thej  hare  a  rclazlDg 
efitjct  OD  the  musculur  fibre,  and  ore,  therefore,  employed  to  relieve  epoam.  Tbewt 
eSecta  have  been  referred  by  some  to  a  physieal,  by  others  to  a  vital  ^geacj. 
BiinDg  life  the  particles  of  the  body  ore  kept  in  approxitqation  by  two  forces — 
attractioD  and  the  vital  principle  ;  atid  aa  emollients  render  the  parts  to  which  tfaey 
ore  applied  soft  and  flexible,  that  ia,  they  produce  relaxation,  it  becomes  a  qnestioa 
whether  they  operate  by  overcoming  the  cohesion  of  the  moteculee,  or  by  modify 
ing  the  vital  properties.  Moat  writers  have  regarded  them  as  mechanical  agenU, 
and  explain  their  influence  jnst  as  they  account  for  the  action  of  warm  water,  or 
oil,  OD  inorgaaic  subatanoes — leather,  for  example.  But  we  should  always  be 
tioua  in  applying  physical  explanations  to  viUkl  phenomena ;  aud  in  the  present 
inatanoe  this  ia  particuUrly  necessary.  EmoUieots  act  physically  on  inorganiud 
parts  of  the  body  (the  cuticle,  for  «xample) ;  but,  on  living  parla,  tbey  eiot 
another  kind  of  influence;  for  cold  water,  which  diminiabes  the  cohoHoa  of  dex' 
parte,  and  renders  them  softer  and  mare  flexible,  has  not  the  same  effect  on  liviiu 
tisanes.  Moreover,  Dr.  A.  Crawford'  has  abown  that  some  medicinal  agents  wfaicl 
diminish  the  cobeuon  of  dead  animal  tdssaes  have  an  opposite  effect  on  the  linag 

The  constitutional  effects  of  emollients  are  for  (be  moat  part  those  of  natrienti, 
not  of  medicines;  though  the  continued  use  of  some  is  eaid  to  diminiah  the  tone  or 
vigour  of  the  system  generally;  aa  effect  ascribed  by  Barbier"  to  their  abaorpliaa 
and  local  action  on  all  the  fibres  of  the  body.  This  statement,  however,  is  amp- 
ported  by  fact  in  the  case  of  gum,  ataicb,  sugar,  gelatine,  albumen,  and  some  otbir 
principles. 

Emollients  are  used  to  prevent  the  action  of  irritating  matters  on  the  body,  ij 
involving  them,  or  by  sheatbiog  or  defending  surfaces  from  snbatancea  capable  of 
operating  on  them  injuriously.  When  used  tor  these  purposes,  they  are  denomi- 
nated demulcents  (demalcmuia,  from  dernuUxo,  I  mitigate  or  soften).  Thu  vt 
administer  them  when  acrid  poisons  have  been  swallowed.  They  are  aj^ied  a- 
ternally,  in  the  form  of  local  baths,  poultices,  fomentations,  &c.,  both  as  emoUlnili 
and  demulcents,  in  local  inflammations,  painful  ulcers,  &c.  In  irritation,  inSiB- 
malion,  and  ulceration  of  the  alimentary  canal  (as  in  gaiitritts,  enteritis,  diairiuca, 
dysentery,  &c.}  they  are  taken  either  by  the  mouth  or  in  the  form  of  clyster.  Ill 
catarrh,  peripneumony,  and  pulmonic  affections  in  general,  where  the  ooogb  U  Arj 
and  harsh,  and  the  expectorated  matters  are  acrid,  the  use  of  emollients  is  (rfWo 
attended  with  very  beneficial  effects.  By  their  lubricating  and  soothing  infliMOW 
over  the  nerves  distributed  to  the  fauces,  they  probably  affect  the  bronchial  nen- 
In  afiections  of  the  ariury 


brane  and  pulmonic  structure  by  a  reflex 
passages,  aa  ardor  orinie,  aqueous  drinks  are  very 
Watrr  and  oOt/  lubitaners  are,  perhaps,  the  essi 
though  i/iim,  ttarch,  tugar,  albumen,  and  gelatini 
as  such  unless  water  be  present.  The  propertiei 
scribed  in  other  parts  of  thja  work. 

Emollients  may  be  arranged  in  the  following  orders: 

OnoKa  1.  Aarosi.     JgtiHmt  tmolliftui. — This  onlei  conmir 
impoflam  (ulHinni*  of  iho  clBsa.     In  order,  hnwever^  Ihst  il 
*     "  mprmlure    '         ■-■  ...    ... 


Dr.  Cull 


9  tbe 


obaervM,  iliw  ibo  grraler  i 
or  (caliling  bf  not  proiliiCEd.  A 
waler:  m  ihe  Br»l  plane,  it  pene 
freaier  deerce  of  beat  cm  be  n 
whether  ailvnntBge  could  bo  gnini 


itial  emollient  principles,  fur 
are  so  termed,  they  do  notut 
of  these  principles  will  be  d*- 


wBlcr,  the 

.'■ler  ha*  anjr  etnnlltcnt  dM>' 
■  fluid  can  ba  emnlllenr;  Slid 
lent  power,  pmvi>lnl  iliu  psU 
ms.  more  etnollieiii  iban  iKjaid 
!  powelfullr;  nnd,  seooiullj'.a 
ler.    Di.  CdIIed  wb>  douMhl 
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iireets  (as  figs) ;  the  bitten  (as  cdraria  iMlandicOy  colfasfoot,  and  Earsaparilla) ;  and  the  oily  (as 
liuiee<l,  sweet  almonds,  poppy  seeds,  &c.\ 

Obsxb  3.  Amtlacka.  Jimylactout  emolHenlt. — ^Tbis  order  includes  starcliy  or  farinaceous  sub- 
tfances;  at  wheaten  flour,  oatmeal,  barley,  arrow-root,  sago,  tapioca,  wheat-starch,  &c. 

Oaasm  4.  Sacckabiva.  Saccharine  emoUienU. — ^I'his  order  consists  of  the  saccharine  sub- 
Mances ;  as  ordinary  sugar,  honey,  liquorice,  &c. 

Obdbb  5.  Oleosa.  Okaginoiu  emollients. — ^This  order  includes  the  waxy,  fatty,  and  oily  sub- 
ittsces;  such  as  the  animal  fats,  &e.  (as  lard,  mutton  suet,  butter,  wax,  and  spermaceti),  and 
the  Teitetable  oils  (as  olive,  almond,  palm,  linseed,  &c.). 

Obbxb  6.  Albumxvosa.  jilbummouM  emollienti^ — ^This  includes  the  white  and  yolk  of  egg, 
and  miik.     Saliva  aud  gastric  juice  are  employed  on  the  continent  for  medical  purposes^ 

Obdbb  7.  GiLATurosA.  GcUuinout  miotfim^.— -This  order  comprehends  the  gelatinous  sub- 
KSDces;  as  gelatine  in  its  pure  form,  isinglass,  hartshorn  shavings,  &c. 

Cla»  rVT.  Haematica.    Medicines  aotiDg  on  the  Blood. 

Medicines  which  arc  supposed  to  act  as  therapeutical  agents  by  effecting  changes 
in  the  condition  of  the  blood  are  denominated  htematxca  (aifiattxd,  from  alua.  the 
Hood). 

I  have  already  had  occasion  to  notice  the  alterations  produced  in  the  properties  of 
lie  blood  by  medicines  introduced  into  the  circulation  (see  p.  157,  et  seq.).  These 
ire  effected  by  a  physical,  a  chemical,  or  a  dynamical  agency. 

o.  Medicines  acting  Physically  on  the  Blood. 

Under  this  head  I  shall  notice  those  agents  which  alter  the  specific  gravity  of  the 
[dasma. 

Order  1.  Dilxjentia.  Diluents. — ^Thcse  are  agents  which  lower  the  specific 
gnrity  of  the  plasma  by  increasing  the  proportion  ^  its  fluid  parts. 

Aqua.  I  Aquosa  blanda. 

Ai|iieoiu  floids  can  alone  act  as  diluents;  their  effect  being  in  reality  due  to  the 
water  which  they  contain. 

The  nfHd  introduction  of  water  into  the  circulation,  either  by  injection  into  the 
Tons  or  by  absorption  from  the  alimentary  canal,  lowers  the  specific  gravity  of  the 
plasma,  checks  absorption  (see  pp.  151  and  178),  and  promotes  the  action  of  the 
seoeting  and  exhaling  organs  (kidneys,  skin,  and  pulmonary  surface). 

A  diminntion  in  the  specific  gravity  of  the  plasma  is  attended  with  an  important 
endoamotio  effect;  namely ,  enlargement  or  distension  of  the  blood-corpuscles  (sec 
pp.  142,  and  157).   This  fact  was  first  noticed  by  Hewson.^ 

The  thint  and  desire  for  aqueous  fluids  evinced  by  patients  labouring  under  fever 
aze  well  known.  Are  these  phenomena  connected  with  the  altered  condition  of  the 
blood  (hypmoiis  sanguine,  Simon')?  Under  the  various  names  of  slops,  ptisans, 
thin  diet,  fever  diet,  broth  diet,  &c.  diluents  are  employed  in  fevers  to  quench  thirst 
and  promote  the  action  of  the  secreting  and  exhaling  organs:  while  the  small 
qvanlifcy  of  nutriment  contained  in  some  of  them  contributes  to  the  support  of  the 
syrtem. 

Order  2.  Ixsfissaxtia.  InspmanU. — These  are  agents  which  augment  the 
ip^dfic  gravity  of  the  plasma. 

There  are  two  modes  of  increasing  the  density  of  the  plasma :  the  one  is  by  with- 
holding or  diminishing  the  use  of  alimentary  fluids;  and  the  other  is  by  the  employ- 
tMOfc  of  evionantB  (hydragogues,  diuretics,  and  diaphoretics),  which  carry  off  part 
of  the  watery  portion  of  the  blood. 

Beatriotion  in  the  amount  of  fluids  taken,  or,  in  other  words,  the  use  of  a  dry 
dietf  IB  pnetiaed  in  the  following  cases : — 

*■  Tka  WofkM  ^  Wm.  ir«wjoii,  F.  R.  8.  edited  by  G.  Gulliver,  p.  zln.  Load.  1846. 

*9iiBo«'a  iMimal  Chemistry,  translated  by  Dr.  Day,  vol.  i.  p.  S87.    HypinosiSy  from  vftiyundtt  j  and 


\,  «fci  th€  Jibrim  of  blood.  In  thii  condition  of  blooil,  the  quantity  of  fibrine  ia  frequently  leu  than  in 
hnlth.  wbil«tbe  qmntity  of  eoTpUBclea  !■  either  absolutely  or  relatively  increased :  and  the  quantity  of 
•olid  cboatitneata  ii  alao  frequently  larger  than  in  the  normal  fluid.    Moreover,  in  the  contagious  fdvera, 


tta  blood  ia  probsUj  the  aeat  of  a  morbid  poiiun 

vol-  I. — 14 
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a.  When  our  object  is  to  lessen  the  volume  of  the  circulating  flaid ;  as  in  val- 
vular diseases  of  the  heart. 

/}.  AVhen  we  desire  to  promote  the  coagulation  of  the  blood.  Thus,  in  anenrism 
of  the  aorta,  and  other  largo  vessels,  our  hope  of  cure  depends  on  the  ooagnlation 
and  deposition  of  the  fibriue  of  the  blood  within  the  aneurismal  sao.  In  snoh  esses 
we  endeavour  to  increase  the  specific  gravity  of  the  plasma. 

y.  When  we  are  desirous  of  repressing  excessive  secretion.  Thus,  in  hydrozis 
and  diabetes,  an  important  part  of  the  treatment  consists  in  the  restriction  of  dM 
use  of  drinks.  So  also  in  coryza,  and  probably  other  catarrhal  affectionS|  totsl 
abstinence  from  liquids  (constituting  the  dry  treatment)  for  a  couple  of  days  is  sn 
effectual,  though  not  very  agreeable,  method  of  cure.^ 

By  the  use  of  evacuants  (such  as  hydragogues,  diuretics,  and  diaphoretics),  a 
discharge  of  the  watery  part  of  the  blood  is  effected,  and  the  density  of  the  plasms 
thereby  increased.  In  consequence  of  this,  and  by  an  action  of  ezosmosey  the  blood- 
corpuscles  are  emptied  of  part  of  their  contents,  and  become  in  consequence  some- 
what collapsed  and  shrivelled.^  In  diseases  characterized  by  excess  of  water  in  tlie 
blood  (i^panoTnta,  Simon),'  as  anromia,  as  well  also  in  morbus  Brightii,  the  emploj- 
ment  of  purgatives  to  carry  off  water  from  the  blood  constitutes  an  important  pert 
of  the  treatment. 

The  injection  into  the  blood  of  saline  solutions,  having  a  specific  gravitj  gretter 
than  that  of  the  serum  (1.027  or  1.028)  causes  shrivcinng  or  collapse  of  tneetx^    l 
puBclcs.     This  fact  was  first  ascertained  by  Hewson.  \ 


^.  Medicines  acting  Chemically  on  the  Blood. 
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A  considerable  number  of  Medicines  produce  a  more  or  less  tranatoiy 
change  in  the  blood. 

Some  of  them  diminish  the  amount  of  the  solid  constituents  (especially  the  fihis  [| 
and  corpuscles)  of  the  blood,  and  thus  give  rise  to  that  condition  of  the  droalstiBg  - 
fluid  called  by  Simon  spansemia,  or  poverty  of  the  blood ;  others  augment  the  nva-  ^ 
bcr  of  blood-corpuscles  or  the  amount  of  hsematin  in  the  blood.  The  fomier  my  „ 
be  conveniently  termed  spancemica  ;  the  latter,  hsematinica.  -^ 

Order  3.  Span^mica  {artavaifiixdy  from  onavoi,  poor ;  and  aifta,  blood:  aaff-  \ 
plastic  alteratives^  or  dt/splastica,  Oesterlen:  plnstiff/tica  and  erethil^tica  (humaXO'  ^' 
lylica),  Schultz :  dyscrasiaca').  Spanscmics  arc  agents  which,  by  long-continued  ue^  '^ 
impoverish  the  blood.  .* 

This  order  includes  iodine  and  bromine,  most  of  the  metals  (not  iron)^  the  scida    ; 
(commonly  so  called),  the  alkalines,  and  the  alkaline  and  earthy  salts. 

They  act  topically  as  chemical  irritants.  They  become  absorbed,  and  axe  afte^ 
wards  readily  detected  in  the  excretions.  Their  long-continued  use  in  modcnte 
doses  injures  digestion,  assimilation,  and  sanguification  ;  and  gives  rise  to  a  state  of 
dyscrasy  or  cachexia.  Their  effects  in  many  cases  accumulate  ;  and  hence  arise  the 
phenomena  of  saturation  (see  Lead  and  Mercury).  In  excessive  doses  they  sot  tf 
caustic  and  irritant  poisons. 

They  are  important  therapeutic  agents,  and  serve  numerous  useful  pnrpoeefljn 
medicine.  But,  these  being  very  varied,  and  their  therapeutic  properties  in  sooe 
cases  opposed  (e,  g.  the  acids  and  alkalies),  I  shall  reserve  my  notice  of  their  reme- 
dial uses  to  the  subdivisions  of  the  order.  As  topical  remedies,  they  have  alreidy 
been  spoken  of  (see  Topica  Chrmica). 

The  spanscmics  may  be  conveniently  arranged  in  four  sub-orders :  one,  inclading 
the  mineral  and  vegetable  acids,  which  quench  thirst  and  lessen  pretematoral  hert 
(sp.  adipsa  el  refriyera ntia) ;  a  second,  comprehending  the  alkalines,  iodine,  bromine^ 
sulphur,  the  salts,  mercurials,  and  antimonials,  which  act  as  resolvents  and  liqoe- 


*  Dr.  C.  J.  B.  Williami,  Cyclopadia  of  Practical  Medicine j  art.  Coryza.    Alto,  JLpnd.  Mtd,  (rW.fOl' 
xxi.  p.  676,  for  Jan.  27,  ItOS. 

•  9re  ante,  n.  142.    Also,  Dr.  Rret,  ia  Land.  Med.  Gaz.  vol.  xxxv.  p.  840,  April  4,  1845. 
■  Animal  Cktmistrft  vol.  i.  p.  306. 
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fKicnta  («p.  rtsdventia  sen  liqur/ttrientia);  a  third,  coDtaining  the  preparations  of 
menic,  copper,  zinc,  silver,  and  bismuth,  which  are  employed  in  the  treatment  of 
entain  morbid  affections  of  the  nervous  system  of  a  spasmodic  nature  (sp.  antispas- 
modica)  ;  and  the  fourth,  consisting  of  the  preparations  of  lead,  employed  for  their 
•stringent  and  sedative  properties,  and  which,  in  poisonous  doses,  excite  palsy  (fgp. 

Sub-order  o.  Span-smica  adipra  zt  refriqerantia  (hamatolyHca  ph^soda, 
Sehults;  aeith'a;  antalkalina). — The  thirst-quenching,  refrigerant  spanacmics. 
Una  sab-order  includes  both  mineral  and  vegetable  acids. 


^cida  vegetabilia, 

Acidtim  Bceticam. 
Acidum  citricum. 
Acidum  taitaricum. 


Mda  mhuraHa. 

Acidum  Bulpharicum. 
Acidum  nitriciim. 
Acidum  hydrocfaloricum. 
Acidam  phosphoricum. 

The  chemical  action  on  the  tissues  and  albumen  of  the  mineral  adds,  as  well  as 
of  acetic  acid,  have  already  been  noticed  (see  pp.  137  and  143).  In  the  concentrated 
state  they  destroy  both  organization  and  life  (morpholysis  and  biolysis,  see  p.  144), 
and  are  employed  as  escharotics  (sec  p.  200).  The  diluted  acids  coagulate  the 
liquid  portion  of  the  mucus  of  the  mucous  membranes.  Dilute  acetic,  oxalic,  and 
tartaric  acids  (but  not  the  dilute  mineral  acids)  dissolve  the  capsule  of  the  mucous 
eorpnscIeB.  The  concentrated  acids  dissolve  the  epithelium  scales ;  but  the  dilute 
adds  do  not  affect  them. 

When  sufficiently  diluted,  they  cease  to  be  corrosive,  though  they  still  exert  a 
diemical  influence.  Thus,  when  applied  to  the  skin,  they  harden  the  cuticle  by 
uniting  with  its  albumen;  and,  when  applied  to  the  mucous  surfaces,  they  produce 
astriction  and  a  slight  whitening  of  the  part  (from  their  chemical  influence  on  the 
DoeiiB  and  the  epithelial  coat). 

The  dOnted  mineral  and  vegetable  acids,  when  swallowed  in  moderate  doses,  at 
first  allay  thirst,  sharpen  the  appetite,  and  promote  digestion.  They  check  preter- 
natural heat,  reduce  Uie  frequency  and  force  of  the  pulse,  lessen  cutaneous  perspira- 
tion, allay  the  troublesome  itching  of  prurigo,  sometimes  prove  diuretic,  and  occa- 
sionally render  the  urine  unusually  acid.  Lndcr  their  use,  the  milk  often  acquires 
a  griping  quality,  and  the  bowels  become  slightly  relaxed.  By  their  lone-continued 
employment,  the  tongue  becomes  coated  with  a  whitish  but  moist  fur,  the  appetite 
and  digestion  are  impaired;  while  griping  and  relaxation  of  the  bowels,  with  febrile 
disorder,  frequently  occur.  If  their  use  be  still  persevered  in,  they  more  deeply 
injure  the  assimilative  processes,  and  a  kind  of  scorbutic  cachexy  is  established. 

The  concentrated  mineral  acids  act  as  corrosive  poisons,  and  destroy  both  the 
Qvganixation  and  life  of  the  parts  with  which  they  come  in  contact  (see  p.  144). 
They  depress  the  hearths  action  through  the  agency  of  the  nervous  system,  and  on 
the  principle  of  shock  (see  p.  162). 

The  chemical  influence  of  the  acids  in  the  alimentary  canal  is  an  interesting  object 
of  inarnxy.  Their  relations  to  the  organized  tissues,  albuminous  liquids,  and  mucus, 
hiTe  Dcen  already  alluded  to.  Small  quantities  of  the  dilute  acias  do  not  appear 
to  injnre  the  digestive  powers  of  the  g}istric  juice,  which,  in  its  normal  state,  pos- 
mses  add  properties.  Indeed,  it  is  well  known  that,  in  the  preparation  of  an 
aitificiml  digestive  liquor,  the  presence  of  minute  portions  of  a  free  acid  (hydrochloric 
or  acetic)  is  necessary.  It  is  obvious,  however,  that  if,  as  Liebig^  infers  from  Leh- 
man's experiments,  the  gastric  juice  naturally  contain  lactate  of  magnesia,  this 
nit  will  suffer  partial  decomposition  by  the  introduction  of  one  of  the  mineral  adds 
into  the  stomach.  The  acids  unite  in  the  alimentary  canal  not  only  with  the  albu- 
uinoDS  substances  and  mucus,  but  also  with  the  alkaline  (soda)  and  earthy  bases 
(lime  and  magnesia)  found  in  the  saliva,  bile,  and  pancreatic  juice ;  and  in  this  way 

1 

{  '  Rtatarcket  on  tke  CkemiUry  of  Food,  edited  by  Dr.  Gregory,  p.  138,  Lond.  1647. 
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they  become  neutralized  and  form  compounds,  some  of  which  are  solublo,  oAm 
iuBoluble  :  the  former  are  absorbed,  and  the  latter  rejected. 

In  coniudering  the  chemical  iofluence  of  the  acids  on  the  blood  and  on  distant 
ptrta,  it  is  important  to  bear  in  mind  the  fact  just  mentioned ;  namely,  that  the 
aoids'  enter  the  blood  in  combination  with  bases ;  so  that  the;  react  in  the  slomMli 
and  alimentary  canal  aa  acids,  bat  in  the  blood  as  salts.  The  impossibility  of  i» 
Holviog  ossifio  deposits  in  distant  organs  by  the  internal  administration  of  the  acidi 
is,  therefore,  readily  accounted  for.  It  is  obvious,  moreover,  that  no  analogy  cu 
exist  between  the  chemical  influence  of  tree  acids  added  to  blood  after  its  iritb- 
drawal  from  the  body,  and  that  of  acids  combined  with  bases  (that  is,  of  alts), 
entering  the  blood  from  the  alimentary  canal. 

That  the  acidfi  which  have  been  administered  by  the  mouth  traverse  the  j^gten, 
is  demonstrated  by  the  fact  of  their  subsequent  detection  in  the  secretions,  especially 
the  mine  (see  pp.  137  and  141).  But,  while  in  the  blood,  they  must  be  in  combt- 
uation,  since  their  acid  properties  are  neutralized. 

It  must  not,  however,  be  inferred  that  the  influence  of  the  acids  oa  the  blood  >9d 
general  system  is  identical  with  that  of  the  ealts  of  the  same  acids ;  for  it  must  be 
remembered  that  the  acids  deprive  the  system  of  part  of  its  alkaline  a&d  aaHij 
bases,  which  are  employed  in  neutralising  and  conducting  the  acids  saftJy  out  if 
the  system,  and  which,  but  for  the  administration  of  the  latter,  would  have  been 
otherwise  applied  to  the  purposes  of  the  economy.  Nowthese  bases,  though  obtaioed 
directly  from  the  saliva,  the  bile  (chiefly),  and  the  pancreatic  juice,  are  indireolly 
derived  from  the  blood  j  so  that,  la  a  eecondary  way  at  least,  the  acids  most  modify 
the  compo^tion  of  the  blood. 

A  sinking  illustration  of  the  different  effects  produced  on  the  system  bj  tli« 
vegetable  acids  and  by  their  salt^  in  derived  from  WiJhler's  observations  ht&N 
noticed  (p.  141).  Several  of  the  free  vegetable  acids,  when  administered  by  tbt 
mouth,  are  subsequently  detected  in  the  urine  in  combintition  with  an  alkali ;  but, 
when  g^ven  in  combination  with  an  atlcali,  carbonates  (bicarbouutes?)  of  the  sUuli 
are  detected  in  the  nrine.  The  free  Tegetable  acid,  therefore,  robs  the  system  of 
alkaline  matter,  while  the  salts  of  the  same  acids  deprive  the  ayslem  of  oxygen. 
Benzoic  acid,  daring  its  passage  through  the  systt 
cocoll  or  gelatine  sugar,  and  appears  ia  the  urine  : 
bined  wit£  a  base. 

C"  H'  0=,  HO  +  C  H'>  NO*  =  C 


.  abstracts  the  element*  of  g!y- 
1  the  form  of  hippuric  acid  com- 


"  H"  NO"  +  SHO 


BeawNC  Bjud.  GlycocoU.         Hippuiic  acid.        Wnicl. 

From  the  preceding  remarks,  it  may  bo  inferred  that  the  preciee  changes  e&eetel 
in  the  blood  by  the  internal  administration  of  the  acids  are  very  obscure;  nay,  llw 
very  action  of  these  bodies  on  the  circulating  fluid  is  rather  aasumcd  than  deman- 
atrated.  The  statements  of  authors  as  to  the  changes  in  the  physical  and  chemical 
properties  of  the  blood,  produced  by  the  administration  of  acids,  are,  therefore,  fot 
Uie  moat  part,  hypothetical,  as  ore  also  the  pathological  and  therapeutical  deduciiinu 
there&om.  Several  of  them,  indeed,  are  founded  on  erroneous  premises.  ThiU| 
Dr.  Stevens'  states  that,  "  when  acids  are  used  internally,  some  of  them  enter  the 
circulation,  darken  the  colour  of  the  current,  and  reduce  the  force  of  the  vascnlsr 
organs;  or  when  we  add  a  weak  acid  solution  to  healthy  blood  out  of  the  body,  wb 
make  it  quite  as  bkek  as  it  is  either  in  scurvy,  cholera,  or  the  last  stage  of  tha 
climate  fever."  Now  it  is  obvious  tLat  Dr.  Stevens's  statements,  respecting  tin 
efleot  on  the  blood  of  acids  administered  internally,  are  entirely  hypothetical,  and 
are  founded  on  the  erroneoua  notion  that  the  acids  enter  the  circulation  in  the  tat 


>  B^rocTUic 


)%ncTi\<f  IhBulInline  [Eoclioii  <.f  the  hlmd,  ■■  waU  ••• 
lu  the  pioKnce  aC  phuiphale  of  lodi  (PO>,  SNitO,  HO). 
(  PfopirlUl  e/lhi  Blood,  r.  363,  18». 


juriug  uiuLLvr  iruui  iiuc  uurpusuies,  huu  ui  ruuuenu^  ib  Duiuuio  lu  i/Ut:  piusiua. 

thas  decolorized,  the  corpuscles  possess  a  very  inconsiderable  respiratory 
and  the  more  they  are  decolorized  by  the  use  of  acids  and  acid  drinks,  the 
ia  the  pulmonary  respiration ;  and,  therefore,  after  the  use  of  acid  medicines, 
:citation  and  calorification  arc  lessened.  Hence  the  reputed  cooling  effects 
B.  The  blood,  therefore,  continues  Schultz,  always  becomes  black  after  its 
xtnre  with  acids  as  well  as  by  their  use. 

aeids  are  thrown  out  of  the  blood  by  the  kidneys.  They  probably  never 
:  in  the  free  state,  but  always  in  combination  with  a  base;  and  hence  they 
remarkably  increase  the  acidity  of  the  urine.'  But,  even  in  those  cases  in 
the  mine  has  become  prctematurally  acid  after  the  use  of  acid  medicines,  it 
able  that  the  augmented  acidity  was  dependent  on  an  increase  in  the  propor- 
'  those  ingredients  (acid  phosphate  of  soda?)  which,  in  the  healthy  state, 
the  urine  slightly  acid."^ 

affinity  of  the  vegetable  acids  for  bases  being  weaker  than  that  of  the  mineral 
he  presence  of  tiie  former  in  the  urine,  in  a  free  state  or  as  super-salts, 
I  d  priori  less  improbable.  But  it  is  more  likely  that  the  vegetable,  as  well 
mineral,  adds  acidify  the  urine  by  acting  indirectly;  namely,  on  the  digestive 
imilating  organs.  As  the  vegetable  acids,  when  swallowed  in  combination 
Indies,  undergo  oxidation  in  the  system,  it  might  be  expected  that  the  free 
»le  acids  would  be  subject  to  a  similar  change;  but  such  does  not  appear  to 
;  why,  it  is  not  easy  to  say. 


rtieht*  SjfiUm  der  aUgemeintn  Pharmakologie^  pp.  150  nnd  444,  1816. 
e  before  (p.  144)  explained  the  meaning  of  the  wurd  biolytin. 

flina  {Traiii  dt.  Ckimie,  t.  vii.  p.  401,  1^33)  obiervrs  that  the  mineral  acids  never  increase  the 
r the  nrine.  Wuhler  (Tiedemann's  Zeitsckri/tfUr  Pkyniologie^  Bd.  i.  S.  13B)  experimented  with 
irtarie,  citric,  malic,  gallic,  succinic,  and  benzoic  acids.  In  one  case  only  (viz.,  in  the  experi- 
h  tartaric  acid),  he  observes,  that  "  trie  urine  appeared  unasually  acid.*'  He  wve  two  drachms 
■eid  to  a  dog  fasting,  and  found  that  the  urine  was  not  preternHturally  acid,  though  it  ctmtained 
•■  azalate,  and  deposited  small  crystals  of  oxalate  of  lime.  The  acidity  or  alkalinity  of  the  urine 
itcd  in  the  cases  of  citric,  malic,  and  gallic  acids ;  thoueh  he  observes  that  the  odour,  taste,  aad 
Ml  of  phosphate  uf  lime  of  the  urine  appeared  to  him  to  oe  natural  in  the  animals  to  whom  citric 
B  aeias  had  been  given.  With  respect  to  the  benzoic  acid,  he  observes  that  it  [hippurio  acid?] 
id  ia  the  ariae  ia  combination  with  a  base.  In  a  subsequent  part  of  his  paper  (p.  307),  he  eon- 
atf  "  from  the  foregoing  experiments  with  oxiilic,  tartaric,  and  benzoic  acids,  it  is  probable  that 
id  pcrhapa  all  acids— are  never  eliminated  in  the  urine  in  the  free  state,  but  always  in  comhina- 
I  a  oaae.*'  Practical  physicians  and  sureeons  are  familiar  with  the  fact  of  the  dilncultv,  and,  ia 
Ma.  impracticability,  of  acidifying  alkaline  urine.  (See,  on  this  subject.  Dr.  Golding  liird's  ob- 
la  IB  the  Lomdtm  Mtdieal  Gazette,  Jan.  tfitd,  1^7.  p.  154.)  Orfiln  (Journal  dt  Ckimie  Midie.  %. 
Mr.  D.  906.  tt  tea.)  detected  nitric,  sulnhuric.  hvarochioric.  oxalic,  and  nerhnns  acetic,  acids  in 
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As  tbe  acids  become  noatralizcd  bj  combination  with  bases  before  their  absorp- 
tion into  the  blood,  it  follows  that,  as  free  acids,  they  operate  topically  only.  Thej 
are  useful  as  such  for  the  following  purposes : — 

1.  As  escharotics  (see  p.  200). 

2.  As  antalkalines  in  poisoning  by  the  alkalies  and  their  carbonates  (see  p.  208)| 
and  in  some  forms  of  pyrosis  which  are  attended  with  an  alkaline  condition  of  the 
gastric  secretion.^ 

3.  As  astringents  and  styptics  in  hemorrhage  from  the  stomach  and  bowels.  Thej 
constringe  the  bloodvessels  of  the  mucous  membrane  pf  the  alimentary  canal,  and 
coagulate  mucus  and  blood. 

4.  As  lithontrlptics.  Very  dilute  solutions  of  the  mineral  acids  (hydrochlorie 
and  nitric)  have  been  injected  into  the  bladder  as  solvents  for  phosphatio  caleaH. 
They  have  proved  useful  in  chronic  inflammation  of  the  mucous  membrane  of  the 
bladder,  accompanied  by  a  deposition  of  the  phosphates.  They  are  serviceable  ii 
two  ways — ^by  their  solvent  action  on  the  concretions,  which  they  assist  in  disints- 
grating;  and  by  benefiting  the  condition  of  the  mucous  membrane  of  the  bladder." 

The  acids  are  also  efficacious,  as  remote  or  general  agents,  in  several  cases  ia 
which  their  chemical  influence  is  not  very  obvious.     Thus  they  are  used — 

5.  To  check  profuse  sweating  in  hectic  fever. 

6.  To  allay  the  distressing  itching  and  irritation  of  the  skin  in  prurigo  and  lichen. 

7.  To  lessen  preternatural  heat  and  reduce  the  frequency  and  force  of  the  poise; 
as  in  febrile  complaints  and  hemorrhages  (pulmonary,  uterine,  &c.). 

8.  To  relieve  narcotism  after  the  poison  has  been  evacuated  from  the  stomach  anl 
bowels. 

9.  In  dyscrasies  or  diseases  which  have  been  supposed  to  depend  on,  or  be  oob- 
nectcd  with,  a  depraved  condition  of  the  animal  fluids;  as  scorbutus,  secondaiy 
syphilis,  and  mercurial  cachexia. 

The  efficacy  of  vegetable  acids  (especially  citric  acid)  and  fresh  vegetables  and  fniiti  in  the 
treatment  of  scurvy  is  too  well  estabh'shed  by  experience'  to  be  aflected  by  the  bjpoibeCieri 
objections  of  Dr.  Stevens^  to  the  use  of  acids  in  this  malady.  A  satisfactory  explaDBiXM  of 
their  tnethodua  tnedendi  is  still  wanting;  for  though  the  assumption  that  non-nitrogenous  food  in 
scurvy  is  useful  by  acting,  in  the  oxidizing  processes  of  the  system,  as  a  substitute  ibr  the  animil 
tissues  which  are  thereby  preserved,  accounts  fur  the  fact^  that  the  pure  acids  are  less  efficacioDi 
than  acid  vegetable  juices,*  yet  it  fails  to  account  for  various  circumstances  (such  as  the  ineflicuy 
of  the  fatty  substances,  and  the  occasionnl  failure  of  even  lemon  juice  to  prevent  or  to  cheek 
scurvy),?  and,  therefore,  cannot  be  considered  as  a  satisfactory  explanation. 

10.  In  the  so-called  putrid  fevers,  the  mineral  acids  have  frequently  proved  ser- 
viceable. They  were  originally  employed  under  the  idea  that  they  checked  the 
supposed  putrescent  tendency  of  the  fluids.  May  they  not  be  useful  by  abstracting 
from  the  system  basic  matter? 

11.  In  phosphatic  deposits  in  the  urine,  the  acids,  both  mineral  and  vegetaUe» 
are  often  resorted  to,  and  occasionally  with  relief.  They  are,  however,  very  anoe^ 
tain,  and,  at  best,  arc  but  palliative. 

12.  As  tonics,  the  diluted  mineral  acids  (especially  the  sulphuric)  are  frequently 
employed  in  conjunction  with  the  vegetable  bitters;  as  cinchona  and  quinine. 

Sub-order  ^.  Span-emica  resolventia  seu  liquefacientia. — Resolvent  or 
liqucfacient  spana^mics.  Tin's  sub-order  includes  the  agents  which,  in  the  last 
edition  of  this  work,  were  denominated  simply  Uquf/acientia, 

This  sub-order  includes  the  (tlkafiucs,  lodiury  bromine,  sulphur j  mercurtali^  and 
anftmomals. 


»  Dr.  R.  D.  Thomson,  British  Annals  of  M^ilicinr,  Mnrch  31.  15Q7. 

*  Sir  U.  llrodie,  in  the  LonJ.  M'.il.  Uazttu,  vul.  viii.  p  355,  li^l ;  Dr.  Golding  Bird,  ZTnnary  Dtpuiit, 
p.  200. 

■  See  Dr.  Lind'a  Treatise  on  thf  Srurvv.  3<1  rdit.  Lond.  17T2. 

*  OhsfrratioHs  on  thf  Healthy  ami  Dis'aMil  Proprrtirs  of  thf  BlootK  pp.  263  and  SM,  Ijond.  1832. 

*  Dr.  Budd,  L-rtvrfs  on  the  Visordtrs  n suiting  from  Deftetiee  yutrinunlf  in  tho  Lomiom  JMiW 
Gazrttt,  July,  \^Vi,  p.  716. 

*  The  acid  regetnMe  jnirrs  contnin  acidulous  alkaline  aalta,  which,  ai  bcforo  ■tated,  nuSbr  osidatiaail 
the  vystem,  though  the  free  ncids  do  not. 

*  See  my  Trtatise  on  Food  and  DiVr.  pp.  147  and  358. 
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These  spansetnics  promote  secretion  and  exhalation  generally,  soften  and  loosen 
stares,  check  phlegmonous  inflammation,  lessen  inflammatory  eiTujfiuns,  and  pro- 
oCe  their  re-absorption.  The  antiphlogistic  effect  is  best  seen  after  the  use  of 
enmry,  the  action  of  which,  observes  Dr.  Farre,^  "  is  positively  antiphlegmonous. 
'  it  be  pushed  far  enough,  it  produces  an  effect  the  exact  reverse  of  the  phlegmon- 
is  state;  namely,  the  erythematous  inflammation,  the  tendency  of  which  is  to 
own  structure,  while  that  of  phlegmonous  inflammation  is  to  bind  texture."' 
nder  the  influence  of  mercurials,  the  gums  become  spongy,  the  intestines  and 
ilmonic  membranes  softened,^  and  deposits  of  coagulable  lymph  (as  in  iritis)  are 
tmoved.  The  beneficial  effects- of  mercurials,  antinionials,  iodine,  alkalies,*  &c.  in 
romoting  the  resolution  of  visceral  and  glandular  inflammation,  and  in  relieving 
sdvc  congestion,  may  be  ascribed  to  the  antiphlegmonnu.s  action  rcferrcl  to  by 
h,  Farre.  These  agents  arc  opposed  to  the  exudation  of  plu<(tic  or  coagulable 
puph  (hence  they  check  union  by  adhesion),  and  to  the  format iun  r^f  fiiUv  mciii- 
nncs.  During  their  use,  visceral  and  glandular  enlargements  and  induration's, 
hickening  of  membranes  (as  of  the  periusteum),  and  morbid,  but  non-malignant, 
Towths  of  various  kinds,  arc  sometimes  observed  to  get  softer  and  smaller,  and 
Jdmatcly  to  disappear.  Dr.  AshwelP  graphically  describes  indurations  and  hard 
amours  of  the  uterus  as  having  '*  melted  away''  under  the  influence  of  iiKline.  In 
lepatxzation  of  the  lungs,  the  effused  solid  matter  is  often  absorbed,  and  the  cells 
endered  again  permeable  to  air,  by  the  use  of  mercury.  It  is  on  account  of  the 
nflaence  of  lir^ucfacients  in  checking  phlegmonous  inflammation,  obviating  its  con- 
eqncDCcs,  and  promoting  the  removal  of  enlargements,  indurati(»iis,  &c.  that  they 
le  frequently  denominated  ratoh'ent:^  (from  rffu/fm,  I  loosen  or  <li -solve). 

The  resolvent  operation  of  these  medicines  is  usually  explained  by  referring  it  to 
o  augmented  activity  of  the  absorbents.  But  tliis  explanation  is  imporfoct,  and 
loes  not  account  for  all  the  phenomena.  The  effect  \h  aseribable  to  a  change  in  the 
inlrition  of  the  parts  affected.  My  friend,  Dr.  Billing,"  is  of  opiiii«m  that  "mercury 
Jid  iodine  remove  morbid  growths  by  starving  them,  which  they  effoet  by  contract- 
ng  the  capillaries."  But  I  conceive  there  must  be  something  more  in  the  influenco 
i  these  remedies  than  a  mere  reduction  in  the  quantity  of  bloo<l  .supplied  to  the 
ifiected  parts.  The  enlargements  which  these  agents  n'move  are  not  mere  hyper- 
rophies;  their  structure  is  morbid,  and  they  must,  in  conserjuence,  have  been 
ndnced  by  a  change  in  the  quality  of  the  vital  activity;  in  other  words,  by  morbid 
letion.  3Icdicincs,  therefore,  which  remove  these  abnormal  conditions,  can  only  do 
o  by  restoring  healthy  action ;  that  is,  by  an  alterative  influence,  liy  what  toroc 
tr  power  they  are  enabled  to  effect  changes  of  this  kind  must,  for  the  pre.-ent  at 
east,  be  a  matter  of  speculation.  Miiller"  thinks  it  is  by  aflSnity.  *^  They  pro- 
inee,"  he  observes,  "such  an  alteration  in  the  composition  of  the  tissues,  that  the 
iffinitics  already  existing  are  annulled,  and  new  ones  induced,  so  as  to  enable 
he  vital  principle — the  power  which  determines  the  constant  reproductidn  of  all 
nrts  in  conformity  with  the  original  type  of  the  individual — to  efi'ect  the  further 
«etoration  and  cure;  the  mercury  itself  does  not  complete  the  cure." 

May  not  these  remedies  act  by  correcting  the  quality  of  llni  bl(M.d  in  inflamnia- 
ion?  It  is  now  well  known  that  the  blood  in  this  disease  cimtains  an  abnormal 
|oantity  of  fibrine,  the  quantity  of  wliich  is  dimini.-hed  by  the  use  of  the  ii(]Uefa- 
^ent  spanscmics.  Moreover,  in  huffy  bh^od,  the  red  corpuscles  ^ink  more  rapidly 
than  in  healthy  blood;  a  circumstance  which  Mr.  (lullivev  ascribes  to  their  increased 


*  JTfMyj  OH  th4  most  important  Disi'ns>'s  ff  Wmnr.n^  by  Robert  Fi-r^iiRon,  M.  1).  l':irt  i.  p.*215.  lioml.  ItiJ^O. 

■  Tfcia  utatementof  Dr.  Farre  iniml  lie  rei*<-iv(^<l  with  li'nnv  liniitntion;  I'nr,  nn  Dr.  C.  13.  Willi.-iuin  {Prin- 
tiptft  of  3iniiciH€j  p. '280)  has  nbservcd,  *'  lyiufili  itt  tiiruwn  out,  uzkI  grninilutioii:!  furin,  itnil  licultliy  ulcerA 
heal,  daring  niereuriol  uction." 

*  P«rfuiK«**  E»May»,  p.  210. 

*  IbacuDi,  in  the  M*morie  tUlla  Sorietd  Itnliana  dflla  Sci^nze^  Modena,  1-fOl.    AIho,  Nigri,  in  LcnJ . 
Ihrfifwl  Oczciif,  vol.  xiv.  p.  713. 

■  G«y'l  Hospital  Hevort*.  No.  1.  Ism. 

*  ffrflff  FruuipUn  of  Htdirint,  pp.  OD,  70,  4th  edit.  Lond.  IS41. 
r,  byllaly,  vol.i.p.303. 
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t«n(ieDcjto  clasteroraggre^te.  Now,  tbesalts  tend  to  keep  the  corpuscles  Amodfr; 
and  to  this  cause  Mr.  Grulliver  ascribes  the  efficacy  of  these  agents  in  iDfiammation.' 
Furtbermore,  the  blood  of  an  inflamed  part  contsios  an  increased  naniber  of  vUle 
globules,  which  have  a  remarkable  disposition  to  adhere  to  tbc  walls  <if  the  rcawli 
and  to  one  another j°  and  it  is  not  improbable  that  the  beneScial  effects  of  rcsolrrati 
and  liquefocients  maj  be  due  to  their  influence  in  diminishing  the  numbernd 
adhcsiyenesa  of  these  globules. 

1.  AlkaUnn.    AlkaHnM  (antacida  ;  iibtcirlf-nfii), — This  diyisioii  includes  the 
alkalies,  the  alkaline  earths,  and  the  carbonatos  of  these  subatanoea. 

PotiMsa.  I  Palasen  catbonas. 

Sods.  PotBene  bicnrlxjiia 


Mne 


(mta). 
Magnes'iEB  cailnnBt. 


The  chemical  action  on  tho  Ussues  of  tbe  alknlieB  has  been  already  &lluileil  lo 
(see  pp.  137  and  143). 

Tboy  dissolve  albuminous  substances  and  mucus,  and  saponify  fatty  substennH. 
Hence,  in  tbe  concentrated  sUte,  tboj  destroy  both  organiKation  and  life  (see  p. 
143);  and,  when  swallowed  in  this  form,  act  as  oorrosire  poisons.  From  tlxar 
solvent  action  on  the  organic  tissues,  they  have  a  softening  influence  even  in  tlie 
dilute  form,  and,  in  consequence,  are  saponaceous  to  tbe  toach. 

When  swallowed  in  the  diluted  state,  they  destroy  tbe  acidity  of  the  atomid, 
by  combining  with,  and  thereby  neutralizing,  the  free  acids  contiuocd  in  this  viicu 
Tho  salts  thus  formed  are,  for  the  most  part  at  least,  absorbed.  Any  excen  of 
alkali  present  probably  becomes  absorbed  in  combination  wiili  albuminous  matter. 

They  probably  aid  in  the  digestion  and  absorption  of  fatty  subsUmces,  cspccisllj 
when  there  is  a  deficiency  of  bile  and  pancreatic  juice.'^ 

In  small  or  moderate  doses  they  promote  secretion  from  tbe  gaslro-inteslioal  ms- 
coQS  membrane,  become  absorbed,  act  as  diuretics,  and  communioate  an  aUuHne 
quality  to  the  urine.* 

Ry  repealed  use,  in  fiill  doses,  they  prodnce  the  general  cQects  of  liqnc&cimb^ 
alreody  noticed  (see  p.  215). 

Their  long-continued  employment  disorders  the  functions  of  the  digestive  and  uri- 
milative  organs,  and  gives  rise  to  a  kind  of  dyscrasia  analogous  to  scurvy.  The  blood 
becomes  deteriorated  orspaniemic,  coagulates  imperfectly  when  drawn  from  a  veioi 
and  the  nutrition  of  the  body  generally  is  impaired.* 


BE80LVSNT  SPANiEMICS  ;   SaUNES.  217 

Tlie  carbonates  of  the  alkalies  act  less  energetically,  as  chemical  agents,  on  the 
isnes,  than  the  caustic  alkalies;  the  bicarbonatcs  less  than  the  monocarbonates. 

TIm  alkaline  earths  (magnesia  and  lime)  arc  much  less  energetic,  especially  mag- 
ena,  in  their  chemical  action  on  the  tissues  than  the  alkalies ;  and  their  carbonates 
H^wnaliy  carbonate  of  lime)  exert  scarcely  any  chemical  influence  over  the  albu- 
BBona  tisanes. 

The  alkalines  are  employed  therapeutically  for  the  following  purposes : — 

1.  As  escharotics  (see  p.  200). 

2.  As  antacids  or  absorbents  in  poisoning  by  the  acids  (see  p.  202),  and  in  dys- 
lepsia  with  acidity  of  the  stomach.  In  the  latter  case,  they  may  perhaps  be  ser- 
ioeable  in  promoting  the  digestion  of  the  fatty  substances,  where  there  is  a  deficient 
eeretion  of  bile  (see  p.  216). 

3.  As  softeners  and  cleansers  of  the  skin,  weak  alkaline  solutions  are  used  as  cos- 
■elicB.     They  exercise  a  solvent  action  on  the  cuticle. 

4.  As  lithontriptics  or  antilithics,  they  will  be  noticed  hereafter  (see  Lithontrip' 
4b). 

5.  As  diuretics,  they  will  be  noticed  on  a  future  occasion  (see  Dinrctica). 

6l  As  antiplastics  and  resolvents  in  inflammation.  On  theoretical  grounds  they 
lare  been  supposed  useful,  because  their  continued  use  leads  to  a  diminution  of  the 
ifarine  of  the  blood,  which,  in  acute  inflammation,  is  augmented  in  quantity;  and 
ilao  because  coagulable  lymph,  a  product  of  inflammation,  is  soluble  in  alkaline  solu- 
aoDS.  The  latter  observation  led  Mascagni'  to  propose  the  use  of  alkalies  in  acute 
aflunmatbry  disease;  and  in  an  epidemic  pulmonary  affection  which,  in  1800, 
■ade  groat  ravages  in  the  district  of  Chiudino,  in  Tuscany,  the  practice  proved 
lilihly  successful,  as  also  in  dropsy  induced  by  obstruction  of  the  lymphatic  vessels 
lad  glands,  from  depositions  of  coagulable  lymph  in  consequence  of  an  inflammatory 
Uatheais. 

7.  As  a  resolvent  and  sorbefacient,  in  glandular  and  visceral  enlargements  of  a 
wn-malignant  character. 

8.  As  an  alterative  and  antacid  in  rheumatic  and  gouty  inflammation,  especially 
vben  accompanied  with  deposits  of  lithic  acid  in  the  urine. 

In  most  of  the  cases  in  which  the  alkalies  are  indicated,  it  will  be  found  advisable 
k» employ  them  in  the  carbonated  state;  for  in  this  form  they  are  less  caustic,  and 
ma  therefore  be  given  in  larger  doses,  while  their  remote  or  constitutional  effects  are 
pnbaMj  equally  powerful. 

2.  &iUa  neutrti  ct  me  J  iff.  The  alkaline  and  earlhy  salts. — This  division  in- 
cudes the  neutral  and  indifferent  combinations  of  the  alkalies  and  earths  with  acids, 
IS  well  as  some  of  the  acidulous  or  supcrsalts  of  the  alkalies. 

The  following  is  a  list  of  the  officinal  substances  of  this  order : — 

Inorganic.  Organic  (vegetable). 


mlphas. 

bisulpbai. 
Soda  SDlpbns. 
MagneiisB  sulphas, 
ilom. 

PoiMBa  nitras. 
Soda  nitras. 

chloras. 


SodcG  pho$phas. 
S<xlnB  biboms. 


PotnsKn  Rcetas. 
SckIcp  ncetas. 


Sodii  cliloricliim.  Ammonia)  Rcctas. 

Ammonii  cliloridum.i      PotasdOi  tartras. 
Barii  chloridum.  Potasso)  bitartras. 

Calcii  chloridum.  " 
Potossii  bromidum.  j; 
Potassii  iodidum.       -' 


Potasso)  et  eodsc  tar- 

trns. 
PotnsKL*  citras. 
Soda?  citras. 
Ammoniic  citras. 


m0l7  lore,  and  of  a  claret  colour,  or  rather  more  livid,  no  that  a  mortification  wnii  feared  Upon  thin  I 
vaa  coBflollcd  for  him  hy  Mr.  Hingaton,  a  very  akilfnl  apothecary  of  Penznncc,  who  atated  hia  caae. 
tpppehspdiny  an  alkaleacent  putrid  atnte  of  the  humours,  nnd  a  disaolution  of  the  blood  from  the  courae 
M  Md  gnoc  tliroD^h  and  Che  aymptoma  hr  now  laboured  under,  I  adviaed  the  decoction  nnd  extract  of  the 
■ik  with  elixir  ntrioli,  and  aubacid  drinka  nnd  diet,  which  aoon  took  oflf  the  indammatioai  apangineaa, 
■I  bleeding  of  hiaffaroa,  uid  prevented  the  further  advance  of  the  livid  colour  of  hia  thigha,  «c.  which, 
lasfcirdnja.dinppeared.    About  aonie  two  or  throe - 


ippeared.  About  aonie  two  or  throe  wecka  after,  n  copioua  eruption  of  red  fiery  pnalnlea 
OBt  npott  hini^  which  aeemed  to  promiau  aouie  advantage.  However,  being  reduced  exceedingly 
b7  a  eomplication  of  diaordera  and  a  confirmed  hectic,  he  died  quite  tabid  about  a  fortnight  or  three 
taller.  Ayerylarge  atone  wua  taken  out  of  hia  bliidder  after  hia  death."  (Ilnxham'a  Essajf  on 
r,  jt.  48f  3d  edit.  Load.  1747.) — See  alao  the  article  Ammoniff.  Aesqitiearbonas  fur  an  account  of  a  caae 
illaalratiBg  the  ill  effeeta  ariaing  from  the  long-continued  uae  of  large  doaea  of  thia  alkaline  aubatance. 
*  L«ndoa  Midieai  Gaxttu^  vol.  xiv.  p.  714,  Aug.  10, 1&34. 
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The  alkaline  and  earthy  salts  act  both  physically  and  chemically  on  the 
tissues  with  which  they  are  placed  in  contact. 

Their  physical  or  endosmotic  influence  has  been  already  noticed  (see  pp.  140  aad 
141). 

Their  chemical  influence  is  not  very  energetic,  and  the  preciae  changea  wUflk 
they  effect  have  not  been  carefully  examined.     The  compounds  which  the  salts  ftis 
with  the  organic  textures  are  more  permanent,  and  less  disposed  to  ondeigo  potn- 
faction,  than  the  textures  alone  arc;  and  hence  the  salts  act  as  antiseptics  (sea  pi* 
205). 

All  salts'  (even  common  salt),  when  swullowed  in  excessive  qnantitieSi  openls 
as  irritant  poisons;  and  some  {sls  chloride  of  barium)  are  poisonous  even  in  smsll 
doses. 

In  certain  doses,  most  salts  act  as  purgatives :  when  they  do  this,  they  are  evasB- 
ated  by  the  alimentary  canal.  Administered  in  smaller  doses,  they  do  not  pnim 
but  become  absorbed,  and  are  subfiC<|uently  eliminated  by  the  excreting  oigaii% 
especially  by  the  kidneys.^  In  this  case,  some  of  the  salts  (e.  g.  the  alkaline  sfl^ 
tates,  citrates,  and  tartrates)  are  oxidized  during  their  passage  through  the  BT^t^B- 

In  the  blood,  the  salts  act  both  physically  and  chemically.  Their  phyacal  inflt- 
ence  on  the  blood-corpuscles  is  endosmotic  (see  pp.  141  and  157).  When  a  salin 
solution,  having  a  greater  speciflc  gravity  than  that  of  the  serum,  is  introdnoed  inlo 
the  blood,  the  corpuscles  shrink  or  collapse ;  but,  when  the  solution  is  very  dilnle^ 
they  become  distended.  The  chemical  influence  of  the  neutral  salts  is  ezenued 
both  on  the  blood-corpuscles  and  on  the  plasma :  they  brighten  the  red  oolonr  of  thi 
former,  and,  in  general,  lessen  the  quantity  of  spontaneously  coagulating  matlflr 
(flbrine)  in  the  latter. 

The  ahtijffaffic  or  piash'Ii/d'r  fficf  on  the  blood  of  nitre  and  sulphate  of  soda  hiB 
been  before  noticed  (see  p.  1  i>S}.  Tbis  effect  of  salines  is,  however,  probably  ndthv 
constant  nor  universal :  for  l^iveran  and  Millon  state  that,  in  acute  pneomoniaand 
articular  rheumatism,  Rc>ehclle  salt  (^s.xla?  potassio-tartras,  Ph.  L,)  given  so  as  Is 
become  absorbed,  diminished  neither  the  quantity  of  fibrine  nor  the  bofl^  coat  of 
the  blood.' 

When  salts  are  added  to  the  blood,  they  lessen  or  destroy  the  adhesiveness  of  the 
corpuscles  for  each  other,  and  therely  se]>arate  and  render  them  distinct.  NoWj  M 
in  buffy  blood  the  corpuscles  have  an  inerea^d  tendency  to  aggregate,  and  to  sepst- 
rate  from  the  blot^d,  Mr.  Gulliver*  sujrgosts,  that  probably  the  efficacy  of  salmo 
medicines  in  inflammation  depends  on  their  correcting  this  disordered  state  of  ths 
bl*x»d. 

The  salts  are  eliminatod  by  the  different  excretory  organs,  principally  by  the  kid- 
neys (see  pp.  140  and  14 1\  on  which  they  act  as  stimulants  (see  p.  159),  and  thtt 
priKluce  diuresis. 

Many  of  them  pass  out  unchanged  ^sec  p.  140);  while  others  are  eliminated  IB 
a  more  or  less  decomposed  state  ^M^e  p.  141).  In  the  case  of  the  neutral  alkaline 
salts  containing  a  vogrtaMe  acid.^is  well  as  in  that  of  sulphuretof  potasaum  (whieh 
in  part  beci>mes  convened  into  sulphate  of  potash — see  p.  141),  the  salts  suffer  oxi- 
dation :  but  the  eonver>ion  of  the  rt^d  ferrivleyaniJe  of  potassium  into  the  yellow  £er« 
roc-yanide  (see  p.  141  ^  may  perhaps  W  n\irirde»l  as  a  reducing  process. 

Mo>t  of  the  neutral  alkuliue  s;ilis  ev«ntaining  a  vegetable  acid  are  converted,  Ij 


'  In  thr  hismnn  mbjcrt.  ilrnih  hn*  rr^iiltrii  t'rmn  Ihr  imr  c^i  thrfoUowinfr  n Its  in  exceMive  doaes: 
iTion  5-tl;.  Miiphnttf-  of  mricn'^ria.  rrriuii  •<{'  :.'iri.-^r.  liiirr.  »»Iphnir  tA  potndh.  and  binozalate  of  potaik. 
Tht'fir  %:i\\.*  lire,  nr  iii  wrll  known.  ir.n>^cn-M9  \j\  f:nn:i  i]:«yr».  Wr  ini'rr  Ihc  poisoaiHlB  openitioai  of  all 
Kilt*,  ill  rrrtaiu  di  »**»««.  pnrtly  tr.'-n  iM'«rr\.n:i  <ii  oi  liiiirrHrrt*  i>ninrnnni{iinimnlik,  ■ndpart^fromi 


'  U'tviTftn  nnd  .Millon.  in  thrir  rxprriinrntfi  i>n  Kitchrllr  «uili  (nod.T  potnHsio-tartraa,  Ph.  L.)  and H 
phMtr  <M  ff.tiin.  t'oiind  thnt  Avhcn  lhc'M<  rnltn  nctr.i  uit  purcaiivc*  nbrorption  did  not  take  plaea  (iliMiMirc 
(V,t».:i, .  1>J.S.  p  ,S^.^^ 

•  Annvnirt  fit  Chimie^  \y*iS,  p.  .SST. 

«  T**,  Work*  of  MiJhavi  11.  tryom.  K  R  S.  ^^ntPls^,  pp.  41,  71.  229.  and  231,  Lond.  18M. 

'  TLp  .itlin^m*  oxnlnii^j*  nvr  pri«J»nMx  t\ci  ]'i:.^n>  j  ^  Tin?  ftMtrnirnt.  Aficr  iJir  ingrstinn  of  Thabarb-larti 
nr  i«'nrrl  {Kur»'r  nr.t.y*n\.  n  rrvFtniiinr  4!r,».»*,ij  ,if  oxNl.'^tr  oi"  lime  \r  fonnd  in  llie  urine.  Dr.  Leckeby 
{Land.  M*d.  Gaz.  Jnn.  CO.  1S4T.  pp.  l.'»,')-4>  ^lMT^}l  Hint  he  delected  oxalate  of  urea  altu  in  thearine. 
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datioDi  into  carbonates  (or  bicarbonatos),  in  which  state  they  are  found  in  the 
My  to  which  they  communicate  an  alkaline  quality.^  The  acid  salts  are  only 
dally  decomposed :  at  least,  this,  according  to  Wohleri  is  the  case  with  cream  of 
at:  for  he  found  that,  after  the  use  of  this  salt,  the  urine  became  alkaline,  and, 
kmg  as  it  possessed  this  quality,  it  contained  no  tartaric  acid;  but,  when  it  again 
une  acid,  tartaric  acid  was  recognized  in  it. 

the  urine  is  not  invariably  rendered  alkaline  by  the  use  of  the  vegetable  salts  of 
alkalies.  In  268  experiments  with  Rochcllc  salt  (sodoo  potassio-tartras,  Ph.  L.) 
reran  and  Millon  found  that  the  urine  was  rendered  alkaline  in  175  cases,  was 
d  in  87,  and  neutral  in  6  cases.  When,  from  the  largeness  of  the  dose  or  the 
idltion  of  the  patient,  the  salt  acted  as  a  purgative,  it  was  usually  carried  off  by 
\  bowels,  and  did  not  communicate  an  alkaline  quality  to  the  urine.  But,  on  the 
itraij;  when  it  did  not  excite  purging,  it  became  absorbed,  and  rendered  the  urine 
saline.  These  opposite  effects  were  probably  referable  to  differences  in  the  dcus- 
'  of  the  saline  solutions  employed :  those  which  were  denser  than  the  serum  of 
B  blood  provoking  purgation,  while  those  which  were  less  dense  became  absorbed 
se  p.  141).  Dr.  Bence  Jones'  says,  that  ^^  tartrate  of  potash  in  large  doses  pro- 
lOCB  the  most  marked  effect  on  the  alkalescence  of  the  urine;  120  grains  of  pure 

L tartrate  of  potash,  dissolved  in  four  ounces  of  distilled  water,  made  the  urine 
line  in  thirty-five  minutes.'' 
Cherries,  strawberries,  and  probably  most  sweet  fruits,  render  the  urine  alkaline. 
They  are  enabled  to  do  this  in  consequence  of  containing  a  vegetable  alkaline  salt, 
iiichy  in  traversing  the  system,  becomes  converted  into  a  carbonate.  Those  fruits 
bich  contain  only  or  chiefly  free  acid — as  currants  and  lemons — do  not  render 
le  nrine  alkaline. 

In  order  to  become  converted  into  carbonates  (or  bicarbonates)  the  vegetable  alka- 
le  salts  most  undergo  oxidation  in  the  system,  by  which  the  vegetable  acid  is 
sdved  into  carbonic  acid  and  water.  Acetic  acid  (C^  H^  0^)  requires  eight  equi- 
dents  of  oxygen;  citric  acid  (C"  H^  0^^),  a  tribasic  acid,  eighteen  equivalents  of 
[jgen;  and  tartaric  acid  (C^  U*  0*°),  a  bibasic  acid,  ten  equivalents,  to  convert 
tern  respectively  into  carbonic  acid  and  water. 

The  salts  are  employed  therapeutically  for  various  purposes,  of  which  the  follow- 
ig  are  the  chief : — 

1.  As  coolins  or  antiphlogistic  cathartics  or  laxatives,  in  febrile  or  inflamihatory 
mplaints.  They  are  also  useful  in  other  cases  where  a  mild  action  on  the  gastro- 
itestinal  mucous  membrane  is  required,  along  with  a  gently  resolvent  effect  on  the 
^m,  as  in  liver  complaints.  The  sulphates  of  soda,  magnesia,  and  potash,  the 
Ikaline  tartrates,  and  the  phosphate  of  soda,  are  the  salts  in  most  frequent  use  as 
ithartics. 

Alum  acts  as  an  astringent  (see  p.  201). 

2.  As  diuretics  in  dropsies,  and  also  in  other  complaints  attended  with  deficient 
XRtjon  of  urine.  Th^  density  of  saline  solutions  given  to  acton  the  kidneys  should 
e  less  than  that  of  the  serum  of  the  blood  (sec  p.  141).  The  salts  in  most  frequent 
ae  as  diuretics  are  nitrate  of  potash,  and  the  alkaline  acetates,  citrates,  and  tar- 
tatea. 

3.  In  fevers,  salines  are  in  almost  universal  use.  They  are  employed  with  the 
briona  effect  of  promoting  the  action  of  the  secreting  organs,  and  with  the  sup- 
losed  effect  of  altering  the  crasis  of  the  blood. 

Dr.  Sievens^  explains  tbo  efficacy  of  salines  in  malignant  fevers,  by  supposing  that  they  re- 
tore  to  the  blood  the  saline  matter  in  which,  in  these  cases,  he  declares  this  fluid  to  be  deficient, 
IS  is  evinced  by  the  dark  colour  of  the  circulating  fluid.  To  the  saline  impregnation  he  ascribes 
he  Termilion-red  colour,  and  some  other  properties  of  the  blood,  and  ho  regards  the  black 
oionr  of  this  liquid  a^  a  certain  proof  of  the  loss  or  diminution  of  its  saline  ingredients. 


/  WAhler  lUtes  that,  arter  the  nie  of  several  drachma  of  theae  salts,  the  uriue  eflTervesces,  on  the  addi* 
ji«  of  OB  acjd,  like  champagne. 

*  FkU.  Tront.  1849.  p.  Wi. 

'  OSutnatioKs  on  the  Healthy  and  Diseased  Properties  of  the  Blood f  p.  3S6,  et  seq.  Load.  1832. 
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4.  In  iDflammatioD,  the  salines  are  used  as  antiphlogistics,  liqaefisusientSi  and  n- 
sol vents  (see  p.  217). 

5.  To  restore  the  saline  qualities  of  the  blood  in  malignant  cholera.  In  dui 
disease  the  blood  is  remarkably  black,  incapable  of  coagalating,  and  oontains  mon 
albumen  and  hnmatosin,  but  less  water  and  saline  parts,  than  natural ;  while  the 
enormous  discharges  from  the  bowels  consist  of  a  weak  solution  of  albumen  eoB- 
taining  the  salts  of  the  blood.^  The  obvious  indications,  therefore^  in  the  treat- 
ment of  this  disease,  arc,  to  restore  the  water  and  saline  matters  to  the  blood. 
Hence  originated  what  has  been  called  the  solnie  treatment  of  cholera.  This,  at 
first,  consisted  in  the  exhibition  of  certain  alkaline  salts  by  the  month,  and  in  the 
form  of  enemata.     The  following  arc  formulae  which  have  been  recommended  >- 

Take  of  Carbonate  of  soda  . .  .  Imlf  a  drncbm.      Take  of  Phosphate  of  soda. 10  gnim 

Chloride  of  sodiutn  .  .  a  scruple.  Chloride  of  sodium 10  gnam. 

Chlorate  of  potash  . .  .  soveu  grains.  Carbonate  of  soda 5  gnim. 

Dissolve  in  half  a  tumblerful  of  water.  Sulphate  of  soda 10  gniM. 

This  to  be  repeated  at  intervals  of  from  Dissolve  in  sU  ounces  of  water, 

fineen  minutes  to  an  hour,  according  to  cir-  The  mixture  to  be  repeated  every  aeoondhoB 

cumstances  (Dr.  Stevens,  op.  cit.  p.  459).  (Dr.O^Shaughnessy,  op.  cU,  p.  54). 

This  plan,  however,  was  followed  by  that  of  injecting  saline  solutions  into  the  Yeini^  I 
which  was,  I  believe,  first  practised  by  Dr.  Latta."  The  quantity  of  saline  eohi- 
tion  which  has  been  in  some  cases  injected  is  enormous,  and  almost  incredible.  In 
one  case,  "  120  ounces  were  injected  at  once,  and  repeated  to  the  amount  of  SSO 
ounces  in  twelve  hours.  In  another,  876  ounces  were  thrown  into  the  veins  be- 
tween Sunday  at  11  o'clock,  A.M.,  and  Tuesday  at  4,  P.M.:  that  is,  in  the  coune 
of  fifty-three  hours,  upwards  of  thirty-one  pounds.  The  solution  that  was  used 
consisted  of  two  drachms  of  muriate  and  two  scruples  of  carbonate  of  soda  to' 
sixty  ounces  of  water.  It  was  at  the  temperature  of  108®  or  110®  F.""  In  tli- 
other  series  of  cases,  40  lbs.  were  injected  in  twenty  hours :  182  ounces  in  the  fint 
two  hours ;  8  lbs.  in  half  an  hour  I^  The  immediate  effects  of  these  injfctioii^ 
in  a  large  majority  of  cases,  were  most  astonishing ;  restoration  of  pulsOi  impiofe- 
ment  in  the  respiration,  voice,  and  general  appearance,  return  of  consciousnesSi  and 
a  feeling  of  comfort.  In  many  instances,  however,  these  effects  were  only  tempo- 
rary, and  were  followed  by  collapse  and  death.  In  some,  injurious  consequenoee 
resulted,  as  phlebitis,^  drowsiness,^  &c.  The  reports  as  to  the  ultimate  benefit  of 
the  saline  treament  in  cholera  are  so  contradictory,  that  it  is  exceedingly  difficult  to 
offer  to  the  student  a  correct  and  impartial  estimate  of  its  value.  That  it  fiiiled  in 
a  large  proportion  of  cases  after  an  extensive  trial,  and  greatly  disappointed  some 
of  its  staunchest  supporters,  cannot  be  doubted.'  Dr.  Griffin"  states  that  all  the 
published  cases  of  injection  which  he  can  find  recorded  amount  to  282,  of  whieli 

221  died,  while  61  only  recovered  :  but  he  thinks  that  the  average  recoveries  ficom 
collapse  by  this  method  of  treatment  *'  far  exceeded  the  amount  of  any  other  treat- 
ment in  the  same  disease,  and  under  the  same  circumstance.'^ 

6.  As  antilithics  and  litliontriptics.  The  acetates,  citrates,  and  tartrates  modify 
the  composition  of  the  urine,  and  communicate  to  it  an  alkaline  quality  (see  p.  219). 
Hence  they  are  used  as  antilithics  or  lithontriptics  in  the  lithic  acid  diathesis  (flee 
Ltfhonfriptica), 

7.  As  resolvents,  liqucfacients,  sorbefacients,  and  alteratives  in  glandular  enlaige- 
mcnts,  and  in  chronic  inflammation  of  a  scrofulous  or  rheumatic  character. 

3.  lodica  et  hromiai.  Iodine^  Brwninc^  and  their  compounds, — This  section 
includes  the  following  substances : — 

lodiniuni.  I  Potassii  lodidum. 

Brominium.  I  Potassii  bromiduin. 


'  Dr.  O^ShRUghneMy,  htfort  oh  tkt  Chtmical  Pathology  tf  Malignant  CkoUra^  1632. 

•  Lond.  Mtd.  Gaz.  v«»l.  x.  p.  257.  •  Ibid. 

*  Ibid.  vol.  z.  pp.  370-SO.  *  Ibid.  p.  4.53. 

•  i6i<l.  p.447.  «J6td.  p.7l7. 

*  Dr.  Griflliii  Recolleetiona  ofChoUra^  in  Lond.  Med.  Gaz.  vol.  xxii.  p.  310. 
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The  iodides  and  bromides  of  lead,  iron,  and  mercury^  may  be  conveniontlj 
icferred  to  the  sections  including  their  metallic  bases. 

The  chemical  action  on  the  animal  tissues  of  iodine  and  bromine  has  been  already 
■otioed  (see  p.  141).  The  alkaline  iodide  and  bromide  act  in  an  analogous  manner 
to  the  oUier  alkaline  salts  (see  p.  217). 

The  iodica  and  bromica  are  absorl^d  and  pass  into  the  bloody  in  which  fluid 
Mvenl  of  them  have  been  detected  (see  p.  140).  Some  (e.  g,  iodine  and  bro- 
lUBe),  if  not  all  of  them,  enter  the  blood  in  a  state  of  combination.  From  analogy 
xalher  than  from  observation^  the  iodica  and  bromica  are  supposed  to  lessen  the 
anount  of  solid  constituents  (especially  the  fibrine  and  corpuscles),  and  to  increase 
the  proportion  of  water.^  The  augmented  secretions^  the  thinness  and  wasting, 
send  the  disappeanncc  of  scrofulous  and  other  swellings,  observed  under  their  use, 
ermoe  their  liquefaciont  and  antiplastic  operation.  They  are  thrown  out  of  the 
system  bj  the  excreting  organs  (see  p.  141). 

Iodine  is  an  important  topical  agent,  and  as  such  has  already  been  noticed  (see 
pp.  200-201). 

The  iodica  and  bromica  are  used  in  medicine  as  alteratives,  liquefacients,  resolv- 
ents, and  sorbefaoients.  They  are  useful  in  aiding  the  removal  of  some  of  the 
products  of  inflammation,  such  as  serum,  liquor  sanguinis,  and  the  healthier  kind 
rf  fibrine  and  exudation  corpuscles.  They  are  chiefly  serviceable  in  scrofulous, 
Tfaeamatic,  and  syphilitic  inflammations.  They  are  not  adapted  for  acute  inflam- 
nation,  but  for  inflammation  of  a  chronic  character.  They  are  also  serviceable  in 
relieving  certain  non-malignant  alterations  of  texture  referable  not  to  inflammation, 
bat  to  perverted  nutrition,  and  which  are  accompanied  with  increased  deposit  of 
solid  matter — such  as  induration  with  enlargement  or  swelling  of  organs,  especially 
of  the  lymphatic  glands,  liver,  and  spleen.  Is  is  doubtful  whether  they  have  any 
influence  over  that  kind  of  increased  nutrition  which  is  attended  with  hypertrophy. 

4.  SufphuroKi.  Sulphur  J  sulphuretted  ht/drogeiiy  and  the  alkaline  sulphurets, — 
This  section  includes  the  following  substances : — 


SalpboT.  I      Potassii  sulphuretum. 

AGidnm  bjrdioiolphuricuni*    |      Ammonii  sulphuretum. 


Aqua;  sulphuresB  seu  be- 
imticie. 


These  substances  are  referred  to  the  spanaymica  on  account  of  their  alterative, 
resolvent,  and  liquefacicnt  properties,  and  their  consequent  analogy  to  the  substances 
eoDtained  in  the  preceding  sections.  No  analysis  of  the  blood  of  animals  under 
their  inflaence  has  hitherto  been  effected. 

By  the  inhalation  of  sulphuretted  hydrogen  gas  (acidum  hydrosulphuricum),  or 
of  the  vapour  of  hydrosulphuret  of  ammonia  (sulphuret  of  ammonium),  as  well  as 
by  the  ingestion  of  the  alkaline  sulphurots,  the  blood  assumes  a  dark  colour— 4in 
cAet  which,  in  the  case  of  sulphuretted  hydrogen,  Liebig"  ascribes  to  the  action  of 
thisgas  on  the  iron  in  the  blood. 

Wnen  the  alkaline  sulphurets  are  swallowed,  a  portion  of  them  suffers  decompo- 
sition by  the  acids  of  the  stomach,  and,  in  consequence,  an  evolution  of  sulphuretted 
hydrogen  takes  place.  'The  undecomposed  portion  becomes  absorbed,  and  is  elimi- 
nated by  the  kidneys;  but,  during  its  passage  through  the  system,  some  of  it  under- 
goes oxidation,  and  is  converted  into  sulphate. 

Sulphur  taken  into  the  stomach  is,  for  the  most  part,  evacuated  by  the  bowels ; 
bat  a  portion  becomes  absorbed,  and  may  bo  detected  in  tlic  secretions :  in  the  urine 
it  is  foond  as  sulphate  and  sulphuret.'    It  is  probable,  therefore,  that,  by  the  mutual 

*  SinwiB't  ilntffuti  Chemiftrj,  vol.  i.  p.  907|  English  translation  by  Dr.  Day. 

>  Aniwtal  Chemittry,  p.  S74.  Lond.  leMJ. 

'  Wubler  (Tiedemann's  ZettMchri/t^  Bd.  i.  S.  131)  found  in  the  urine  of  a  dog,  to  whom  he  had  given  a 
Anehm  l4  flowera  of  sulphur,  an  unusnnl  quantity  of  sulphate,  and  likewise  some  sulphuret ;  wr  snl- 
Bhsiettcd  hydrogen  waa  evolved  on  the  addition  of  hydrochloric  acid.  Mora  recently,  MM.  Lavernn  and 
MiAcia  {AHHuaif  d*  Chimitt  1845,  p.  58^)  state,  as  the  result  of  their  ezperimenlal  observations,  that 
Bslfhur  18  aeitker  ozidixed  nor  otlierwise  n)odi6ed,  and  that  it  does  not  become  absorbed.  But  their 
Bifitiva  results  caanot  disprove  the  positive  ones  of  so  aecnrate  an  observer  as  W Abler,  Moreover, 
Miff  BtateoieaU  are  in  opposition  to  the  common  observation  of  the  odour  of  sulphuretted  hydrogen 
cfoived  by  the  breath  ana  secretions  of  persons  who  have  been  vising  sulphur  internally.— Unozidized 
Bipkar  has  been  detected  in  healthy  urine  by  Dr.  Ronalds  {Phil.  Traiu.  1840). 
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action  of  milphur  and  the  soda  of  the  bile,  sulphuret  of-  sodium  and  sulphate  of  h<U 
are  formed,  and  that  these  are  suh9cqueiitl3r  absorbed. 

Sulpharetted  h^rdrogen  gas  and  the  vapour  of  sulphuret  of  ammonium,  when  tn- 
halod,  act  aa  narcotic  or  narcotico-irritnnt  potaons ;  and  the  alkaline  Bulpbureli,  if 
Bwallowed  in  sufficient  quuntilies,  operute  as  oarcotico-trritant^. 

The  Kttlphurosa,  when  employed  medicinally,  promote  the  nction  of  the  secreting 
organs ;  their  influence  being  directed  principally  to  the  skin  and  mucous  membrann. 
Tbcy  have  been  supposed  to  possess  a  specific  stimulant  influence  over  the  pclrie 
Tenous  system.  Their  influence  over  the  skin  is  undoubted  ;  and  their  efficacy  in 
chronic  cutaneous  diseases  has  long  been  established.  In  these  maladies,  sulphur 
and  the  sulphurous  waters  are  employed  internally;  while,  as  external  remedin, 
solutions  of  the  alkaline  sulphurets  and  the  sulphurous  waters  are  used.  On  ac- 
count of  their  influence  over  the  mucous  membranes,  the  sulpburosa  have  been  em- 
ployed in  chronic  bronchial  affections  :  but,  in  this  country,  they  are  rarely  adnua- 
istered  in  tbeso  cases. 

In  hemorrhoidal  afTections  and  uterine  obstructions  (chlorosis  and  amenorrhosa),   t^ 
sulphur  and  the  sulphurous  waters  are  frequently  resorted  to,  on  aooouot  of  thor 
supposed  etimnlant  influence  over  the  pelvic  venous  system. 

lAslly,  solutions  of  the  alkaline  sulphurets  are  used  as  baths  where  the  bUa  !■ 
impregnated  with  lead  (see  p.  203). 

5.  Mi^curtulin  et  <inHmrtnial!r>.  Mercuriah  and  antimoniaU—Thia  seotionht 
eludes  the  following  substances; — 


SliTaaialiii. 
Hydrargyrum. 
HydraruTti  oxjrdnm. 
Hydnugfii  biooxydum. 
Hydraigyri  chlondiun  leahmtt). 
Hydnrgyri  bichloriiium. 
Hydrnrgyri  iodidnra. 
Hydrarsyi  bicioUidum. 


.^ntimoniaka, 
oiiii  leiqiiioxydum. 
mil  oiysiilpburelam. 

ii  compasltiit  (PA.  LonAX 
""  Lui4.). 


The  topical  action  of  these  agents  is  not  uniform.  Mercury,  bo  long  u  it  ntnn 
its  metallic  or  regulinc  character,  is  apparently  inert.  All  the  others  probably  u- 
ercise  a  local  chemical  influence;  and  of  these,  bichloride  of  mercury  is  the  nunt 
active  (see  p.  143).  Chloride  of  mercury  (calomel),  when  swallowed,  sufien  some 
chemical  change,  and  yields  a  soluble  mercurial  compound  (see  p.  139). 

The  mercurials  and  antimouials  become  absorbed  into  the  blood,  and  are  after 
words  eliminated  by  the  excretory  organs.  Mercury  and  antimony  haye  been  de- 
tected in  the  blood,  solids,  and  urine  of  patients  to  whom  preparations  of  these  metals 
had  been  administered  (sec  pp.  140  and  141).  Mercury  bas  also  been  recogmied 
in  other  secretions  (see  p.  141). 

The  mercurials  and  antimouials  promote  secretion  and  cxbalstioa  generally, 
though  they  do  not  equally  afiect  all  the  secreting  and  exhaling  organs.  Tbe  spe- 
cific efiect  of  mercurials  on  tbe  mouth  (ptyalism),  and  of  antimonials  on  the  ibn 
(diaphoresis),  is  well  known. 

The  effects  produced  on  the  blood  by  the  protracted  use  of  these  agenta  have  not 
been  chemically  investigated.  The  older  writers'  state,  that  mercury  prodtices  > 
watery  and  dissolved  condition  of  the  blood ;  and  tbe  same  kind  of  opinion,  cxpreased 
in  a  different  form  of  language,  is  held  by  modem  writers.'  I  am  unacqaainled 
with  any  chemical  observations  aa  to  the  state  of  the  blood  after  tbe  protracted  oM 
of  antimonials ;  but,  from  analogy,  it  is  inferred  to  be  similar  to  that  caused  by 
mercurials. 


■  "  A  long  luul  tmrge  a»  of  mercury  will  mm  (lip  nhoJe  n 
(Bailialo,  Eun»  «■  Frutra,  p.tS,  M  Locid.  edit.  I7ST). 

■  Sri  bdiI.  srt,  Hvdrvgtntm.    Alio  Dr.  Firrp.  in  Fettaf 
i.  p.  atSj  Dlcirich,  DU  MinbKrioJ-fruljkiii,  p.  SO,  Lripiig, 
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Li  the  treatment  of  acute  inflammation  with  fever,  mercnrials  and  antimonials 
onstituto  the  most  important  of  our  medicinal  remedies.  Antimonials  are  prinei- 
wSlj  adapted  for  relieving  the  febrile  symptoms,  reducing  the  force  of  the  heart's 
DdoDy  moderating  the  heat  of  skin,  and  promoting  sweating :  in  inflammation,  there- 
in, their  beneficial  effects  arc  Lest  seen  in  the  early  stages  of  the  disease.  Over 
lie  effased  products  of  inflammation  they  have  little  influence.  Mercurials,  on  the 
dier  hand,  are  useful  in  inflammation  principally  by  their  influence  over  the  pro- 
acts  of  this  malady ;  they  both  check  effusion  and  promote  the  removal  of  the 
|finph  already  deposited.  Antimonials,  therefore,  are  said  to  be  useful  in  inflamroa- 
ion  and  fever  by  their  contra-stimulant  (see  p.  145),  sedative,  and  sudoriflc  influence ; 
lercorials,  by  their  alterative,  sorbcfacicnt,  and  resolvent  effects.  Antimonials  are 
XMt  usefcd  in  continued  fever,  rheumatic  inflammation,  and  bronchitis;  mercurials, 
n  the  other  hand,  are  more  fitted  for  inflammations  having  a  tendency  to  terminate 
a  effusions  of  coagulablc  lymph — as  iritis,  inflammation  of  the  serous  membranes, 
ad  croup ;  in  syphilitic  inflammation ;  and  in  indurations  and  enlargements  of 
nuu. 

ooih  antimonials  and  mercurials  aro  used  as  evacuants ;  the  former,  as  emetics, 
ndonfics,  and  expectorants;  the  latter,  as  purgatives  and  sialagogues. 

ScB-ORDER  y.  SpANiEMiCA  ANTispASMODiCA.  —  Antispasmodic  spanaomics. 
[hu  sub-order  includes  the  following  substances  : — 


Acidam  araeniosum.   I    Cuprum  ammonia- 
Cupri  salphas.  |        turn. 


Argenti  nitras.  t    Zinci  oxydiim. 

Bismiithi  trisnitra.^.  I    Zinci  sulphas. 


yi  these  agents  exercise  a  topical  chemical  influence  over  the  organized  tissues 
'tee  pp.  143  and  206),  in  virtue  of  which  they  aro  used  as  caustics  (see  p.  199). 
swallowed  in  sufficient  doses,  they  act  as  irritant  poisons. 

When  taken  into  the  stomach,  they  suffer,  in  this  organ  or  in  the  intestinal  canal, 
Bore  or  less  chemical  change  (see  p.  139),  and,  in  this  altered  state,  become  absorbed. 
[he  metallic  bases  of  the  substances  comprising  this  sub-order  have  been  detected 
n  the  blood,  and  most  of  them  in  the  solids  and  urine  (see  p.  1 50). 

All  these  agents,  by  long-continued  use,  impoverish  the  blood — that  is,  act  as 
pansmics ;  but  the  precise  changes  vrhich  they  effect  have  not  been  investigated. 

They  exercise  a  well-marked  influence  over  the  nervous  system.  This  is  shown 
ij  the  cramps,  convulsions,  paralysis,  and  even  narcotism,  which  they  induce  when 
wallowed  in  poisonous  doses ;  and  by  their  efficacy  in  the  treatment  of  some  morbid 
onditioDS  of  this  system — ^for  example,  chorea  and  hysteria,  whence  they  have 
«en  denominated  rinfi^jHismodtrs.  Thus  chorea  is  cured  by  arsenic;  while  epilepsy 
I  frequently  benefited  or  even  cured  by  arsenic,  copper,  or  silver. 

These  agents  arc  also  remarkable  for  their  curative  influence  in  agues  and  other 
aiodical  diseases,  in  consequence  of  which  they  have  been  denominated  (omen. 

Srs-ORDERd.  SPANiEMiCA  SATURNiNA. — ^Thc  satuminc  or  plumbeous  spanaemics. 
following  are  the  preparations  of  lead  commonly  used  as  medicines : — 


Pinmbi  oxydum  {litkargy- 
mm.} 


Plumbi  iodiduin. 
Plumbi  carbonas. 


Plumbi  acetas. 
Plumbi  dincetas. 


kU  these  agents  exercise  a  greater  or  less  chemical  influence  over  the  organized 
innea  and  fluids ;  by  which,  changes  are  effected  both  in  the  preparations  them- 
elves  and  in  the  animal  tissues  and  fluids  (see  pp.  139  and  144).  Mialhc'  asserts, 
hat  all  the  salts  of  lead,  even  the  sulphate,  are  partially  or  wholly  decomposed  and 
xmyerted  into  chlorides  by  the  alkaline  chlorides  contained  in  the  animal  fluids ; 
ud  he,  therefore,  doubts  the  specific  antidotal  property  of  sulphuric  acid.  Dr.  C. 
(t.  Hitacherlich's  observations  on  the  action  of  acetate  of  lead  on  animal  matter  will 
be  noticed  hereafter  (see  Phimhi  acctas). 
The  compounds  of  lead,  formed  by  the  action  of  the  tissues  and  fluids  of  the 


— >— «.r.  $mr  lf$  imattntianx  du  Plomh  ft  r Absorption  dta  MidiranuntM.  Parit|  1814  (noticed  in  the 
MiffUimmt  an  Dictioimairt  Univtrael  dt  Matiire  Midicatt,  p.  670,  Paris,  1840). 
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aolublo,  others  insoloUe:  Ha 


alimentary  canal  on  tlie  preparatiooB  of  lead, : 
fortner  are  absorbed,  the  latter  rejected.' 

The  absorption  of  lend  is  proved  by  its  subaequent  detection  in  tbe  blood,*soGd^ 
and  excretions  (see  pp.  140  nnd  141).  Dr.  Todd,'  in  a  case  of  chronic  eetimuoe 
poisoning,  found  lead  "  in  great  qDantity  in  the  bnun,  and  in  the  lung  this  meUl 
wua  found  in  still  greater  proportion ;"  and  more  recently.  Dr.  lumanD*  detected 
lead  in  tbe  cerebellum  of  a  painter. 

In  saturnine  caehexy,  Andral  andGavarret'tnvariably  foundadeficioncy  of  Udod- 
oorpuscles.  The  following  table  shons  the  mean  composition,  according  to  then 
authors,  of  healthy  blood  and  of  the  blood  of  a  patient  where  this  cachexy  ootudtoled 
the  sole  malady  : — 

Jlbodin 
Btallky  bloeJ,  Mfunainc  eacho). 

Fibrine 3 2.8 

Blood -cocpuBcles 127 83.9 

^li<i  residue  of  [he  Beriim  .     .     .         SO 7S.1 

Waler 7H0     .    .    ■     .    .    .      835.3 


The  blood  appears  also  to  have  sufiered  an  alteratioi 
the  scrum  is  of  a  dirty  or  earthy-jretlow  hue.  The  skin,  the  conjunctival  membrnu^ 
and  the  viHcera,  have  the  same  tint,  apparently  in  consequence  of  being  impregnitcd 
with  blood  altered  in  its  colour.     This,  then,  ta  the  source  of  the  so-called  icUna 


I 


Lead  is  eliminated  from  the  system  by  the  urine  (see  p.  141),  by  the  sHd,*  ui 
by  the  milk  (see  p.  141). 

When  the  preparations  of  lead  are  administered  for  therapeutical  purposes,  tbeir 
primary  effects,  and  for  which  they  are  usually  employed,  arc  a  diminoliun  in  iht 
volume  and  frequency  of  the  pulse,  and  in  the  activity  of  the  fiinotions  of  eecretioo. 
These  are  tbe  general  though  not  universal  cSeats.  Hence  the  preparatioDs  of  lettl 
are  described  as  being  sedative  and  astringent — terms  which  imperfectly  express  the 
real  character  of  tbe  effect.  When  the  system  is  under  the  influence  of  this  metal, 
tbe  pnlso  is  n.^nally  smaller  and  sometimes  slower  than  natural.  Tnnquerel  des 
FluQcbes  has  seen  it  reduced  to  55,  50,  45,  and  even  to  40  beats  per  minute.  Tht 
secrctioDS 'of  the  mnoous  membranes  and  their  glands  are  diminished;  tbe  montll 
and  nose  become  drier;  tbe  boweb  conslipated  ;  the  stools  harder  and  of  &  palei 
yellow  colour ;  and  the  urine  is  lessened  in  quantity.  These  efieets,  however,  tn 
by  DO  means  constant  or  uniform. 

When  the  system  is  impregnated  with  lead,  the  presence  of  this  meUiI  may  be 
manifested  by  a  spedfic  action  on  tbe  solids  and  li'jaids  of  the  organism  before  ths 
development  of  the  saturnine  diseases,  and  which  is  called  by  Taoquerel  des  Phuichea 
primitiie  gatiimine  latoxiciUion.  The  characteristic  phenomena  of  this  are  the  fol- 
lowing : — 

1st,  Saturnine  coloration  of  the  gums,  of  the  buccal  raucous  membrane,  and  of 
the  teeth.  A  narrow  leadcn-blue  or  slate-blue  line,'  from  one-twentieth  to  onfr 
sixth  of  an  inch  in  breadth,  is  formed  on  the  margins  of  the  gnma  nearest  to  two 


i.p.ses. 


(DinseiE.  p.  671),  and  br  J)unTgie  (Tmnqiui 


m  oxIdB  of  Ind  in  tha  Maai  nf  ■  paUot 
ie  JUcBauIinn  ef  Hi  Jainli,  pp.  93  and  M, 


m  ItedUat  Qarau,  Aoguai 


■  Ann.  «•  ChimU  ait  PkyiUTl.  liiv.  pn.'abiuioi  Normibn,  IHO. 

*  Tbs  aliminatlin  ol  laail  by  tha  akin  i>  itown  by  the  icpeated  te-fonnnlion  or  ■utpburct  aC  Inad  dudiv 
■he  tima  lb«  palicDli  xn  nllnr  tba  nilphnnl«t  bnlhi  (Mlalhv,  nn.  c>l.;  Tiiylor,  On  faiions,  p.  41BI. 

'  Tft«  p)tM«Mi(  itt  Ifata  ItoaiarallT  deKiibed  br  Tuqnanl  d»  Fluiicbei,  in  )iii  Trtitt  do  MoIihUh  * 
i>jMlt,ToI.i.  p.3,  Puii,  isas;  udbyDr.  BuRdb,  iitHt«par  read  to  the  Ronl  Ucdicnl  uad  CbimnieU 
eoeiny,  Jaa.  U,  1^0  lUtdua-Cliirurtital  TranraaiiM,  vol.  xi.  Lend.  IMU}. 
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teeth  (osoallj  the  incisors)  of  either  jaw.  The  rest  of  the  gums  arc  of  a 
d  tint  I  have  seen  the  mucous  membrane  lining  the  lips  and  part  of  the 
lined  blue,  like  the  edges  of  the  gums.  The  teeth,  especially  at  their  lower 
leoky  are  frequently  more  or  less  deeply  stained  brown.  The  blue  colons 
Bndfl  on  the  presence  of  sulphuret  of  lead.^ 

ywne*  denies  that  the  presence  or  absence  of  the  blue  line  on  the  margin  of  the  gums 
erttun  connexion  with  the  administration  or  non-aclmiuistration  of  lead.  On  this  point 
erTe,  that  I  have  satisfied  myself  that  in  several  cases  in  which  the  blue  line  on  the  gums, 
the  slate  blue  staining  of  the  lips,  were  observed,  no  evidence  of  poisoning  by  lead 
obtained.  In  most  of  the  cases  there  were  no  constitutional  symptoms  of  lead  poison- 
«e  OBse  (that  of  a  woman),  an  out-patient  of  the  London  Hospital,  who  applied  for 
nnteqnence  of  suffering  with  dyspepsia,  the  blue  lino  on  the  gums,  and  the  blue  stain- 
e  lips  were  more  marked  than  in  any  cases  of  positive  lcad-poiM)ning  which  1  have 
analyzed  the  water  she  used,  and  the  beer  and  gin  which  she  drank,  without  gaining 
eTidenoe  of  the  presence  of  lead.  In  another  case  (a  pri\'ato  patient,  labouring  under 
iaeaae  of  the  brain),  I  detected  traces  of  lead  in  the  bottled  sotia-watcr  of  which  she 
iken;  but  I  am  x)ersuaded  tliat  this  was  an  accidental  circumstance.  On  the  other 
eTery  case  of  lead-poisoning  which  I  have  met  with,  and  they  are  not  a  few,  and  in 
■ses  in  which  sugar  of  lead,  in  large  doses,  had  been  taken  medicinally  for  many  days 
taly,  I  have  observed  the  blue  line.  It  is  stated'  that  a  similar  blue  mark  has  been 
1  poisoning  by  mercurial  compounds.  In  many  cases  of  mercurial  ptyalism,  however, 
t  vain  looked  for  it. 

tat  is  the  formation  of  the  blue  sulphuret  of  load  owing  ?  Tanquerel  des  Planches 
it  ID  the  action  of  sulphuretted  hydrogen  (evolved  by  the  decomposing  fragments  of 
;ad  between  the  teeth)  on  the  saturnine  particles  which  pass  tlirough  the  mouths  of 

0  respire  or  swallow  lead.  May  it  not  be  due  to  the  action  of  sulphuretted  hydrogen 
noaiiDed  in  the  saliva  and  buccal  mucus  ? 

Saturnine  taste  and  breath.     Workmen  who  are  under  the  influence  of  lead 
Q  of  a  peculiar  taste;  and  their  breath  has  a  peculiar  odour  (called  by  Tan- 
les  Planches  the  saturnine  breath), 
iatamine  icterus.     This  has  been  already  noticed. 

Satnmine  emaciation.     This  usually  accompanies  or  follows  the  saturnine 
Although  it  is  general,  it  is  most  evident  in  the  face,  which  becomes 
li  and  gives  to  the  individual  a  more  aged  and  care-worn  appearance. 
State  of  the  circulation.     This  has  been  before  alluded  to.     The  pulse  is 
smaller;  sometimes  slower,  and  occasionally  irregular. 
>  phenomena  of  primitive  saturnine  poisoning  form,  according  to  Tanquerel 
aches,  the  prodromi  or  forerunners  of  the  saturnine  maladies. 
ining  by  lead  presents  the  four  following  distinct  forms  of  disease,  each  of 
day  exist  alone,  or  may  be  complicated  with  one  or  more  of  the  ot  iters,  or 
low  the  others,  without,  however,  having  any  definite  order  or  succession. 
ead  colic;  colica  saturnina;  c,  pictorum;  c.  pictatium.     This  is  by  far  the 
Kfuent  of  the  diseases. 

ithralgia;  arthralgia  saturnxna;  rJieumatismtts  metalHcuBoi  Sauvagcs.  In 
eji  this  is  next  to  colic. 

anlyus.  This  may  affect  either  the  motility  or  the  sensation  of  parts :  in 
ner  case  it  is  called  paralysis  of  motion,  or  simply  saturnine  paralysis  {para- 
iwmina))  in  the  latter  case  it  is  termed  anaesthesia  satuniina.  Paralysis 
next  in  frequency  to  arthralgia. 

^sease  of  the  enccphalon ;  enccphahpathia  satnrnina.     This,  which  is  the 

eqnent  of  all  the  forms  of  saturnine  poisoning,  is  manifested  by  different 

phenomena;  viz.  by  delirium,  by  coma,  or  by  convulsions,  with  or  without 

1  of  one  or  more  of  the  senses. 

objects  for  which  the  preparations  of  lead  are  employed  in  medicine  are  few. 
e  them  chiefly  as  sedatives,  as  astringents,  and  desiccants.     The  diseases, 


le  action  of  ozyirenated  water,  the  blue  siiliBtance  in  converted  into  the  tvhite  sulphate  of  lead. 
tiM  the  gams  and  teeth  of  a  colour-grimier,  who  died  from  the  effcctfi  of  lead,  wilh  a  aolutinn  of 
lied  hydrotfea  for  twenty-four  houri,  those  par ts  of  the  gums  which  had  not  before  presented  the 
k  aequirwT a  deep  blue  tmt  (Tanquerel  des  Planches,  op.  snpra  cit.  vol.  i.  p.  6). 
41,  Oet.  96, 1M4,  p.  145.  "  Taylor,  On  PotsonM,  pp.  384  and  488. 
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also^  for  which  we  resort  to  them  are  few :  they  are  chiefly  hemorrhages  and  injOL 
Wc  apply  them  topically  when  we  can  get  with  safety  at  the  affieoted  part;  and,  qb 
other  occasions,  we  administer  them  internally.  In  the  latter  cases,  we  almosl  «s- 
closivcly  employ  the  acetate.  Although  the  preparations  of  lead  are  more  sarrii^ 
able  in  asthenic  cases,  they  may  be  administered  with  safety  in  stheniay  ftr  whkk 
their  sedative  influence  adapts  them. 

In  hemorrhages  (as  from  the  lungs,  uterus,  &c.)  the  acetate  of  lead  is  sonrioesUs 
both  by  its  sedative  and  astringent  influence :  by  the  former,  it  is  osefal  in  rednoinctho 
force  and  frequency  of  the  circulation ;  by  the  latter,  it  serves  to  lessen  the  fdnun 
of  the  bleeding  vessels. 

In  fluxes,  the  preparations  of  lead  are  chiefly  beneficial  by  their  astringent  influ- 
ence :  they  are  more  serviceable  when  they  can  be  applied  directly  to  the  affected 
parts.  We  use  them  in  bronchial,  gastric,  intestinal,  and  vaginal  flaxes :  in  the 
three  former  cases  the  acetate  is  employed,  generally  in  combination  with  opioiB. 
In  lencorrhoea,  acetate  and  diacetate  of  lead  are  used  as  topical  applications.  In 
ophthalmic  practice,  the  employment  of  the  acetates  of  lead  is  objectionable  on  le- 
count  of  the  opaque  and  generally  indelible  depositions  their  solutions  leave  on 
abraded  or  ulcerated  spots  of  the  conjunctiva  or  cornea. 

Load-washes  are  useful  as  cooling  and  sedative  applications  in  sajpeifidal  inflam- 
mation, in  contusions,  fractures,  excoriations,  &c.  In  profuse  discharges  from  the 
skin  (as  in  eczema  and  impetigo),  the  preparations  of  lead  are  useful  as  desiocintBi 

Order  4.  HiEMATiNiCA  {aifmtivixdf  from  Jiwmatin,  oU^f  ira,  the  red  caikmruig 
matter  of  the  blood).  Tonica  analeptica. — Medicines  which  augment  the  numkr 
of  blood-corpuscles  or  the  amount  of  hsematin  in  the  blood.  This  order  is  enhh 
sively  composed  of  iron  and  its  compounds  x  ferruginea ;  martialia;  chafybeaiu. 

The  follo?ring  is  a  list  of  the  more  frequently  employed  substances  oompoBSg 
this  order: — 


Femim. 

Fcrri  oxyclum  nigrum. 
Ferri  sesquioxydum. 
Ferri  sesquichloridum. 


Ferri  io<lidum. 
Fcrri  carbonas. 
Ferri  sulphas. 
Ferri  ammonio-citras. 
Ferri  ammouiotartras. 


Ferri  potaasio-taitrai. 
Aquoe  fernigii 

«.  oarbonicsBL 

B.  vitriolicoBL 


The  topical  action  of  these  chalybcates  is  very  unequal.  Iron,  so  long  as  it  retuu 
its  metallic  state,  acts  mechanically  only.  The  oxides  of  iron  act  very  mildly  as 
topical  agents.  The  sesquichloride  and  sulphate,  however,  are  caustics  and  astriih 
gents. 

Tlic  suits  of  iron  produce  a  black  stain  when  applied  to  the  tongue,  and  comnro* 
nicate  a  dark  colour  to  the  stools.  The  latter  effect  was  formerly  ascribed  io  the 
production  of  the  black  oxide  of  iron;^  but,  according  to  Kersten,'  whose  qpinion 
has  been  adopted  by  Berzolius,  it  depends  on  the  formation  of  sulphuret  of  iron  hj 
the  action  of  an  alkaline  sulphuret  on  the  ferruginous  salt.' 

The  preparations  of  iron,  when  taken  into  the  stomach,  are  partly  absorbed|  psiIlT 
evacuated,  sometimes  more  or  less  altered,  with  the  stools.  The  red  colour  whin 
the  scs([uioxide  of  iron  communicates  to  the  stools  of  children,  and  the  black  cbbwr 
of  the  stools  after  the  employment  of  the  salts  of  iron,  are  proofs  of  the  presence  of 
iron  in  the  alvinc  discharges.  The  detection  of  iron  in  the  blood,  urine,  and  milk 
(see  (uifr.,  pp.  140  and  141),  after  the  use  of  chalybeates,  demonstrates  the  ahsoip- 
tion  of  iron. 

*  ftncfRont,  Diet,  df  Miderine.  art.  Firr,  t.  viii.  p.  52P,  Iftffl. — Barniel  (TronMesn  and  Pidouz,  TVsW 
tte  Thirtiprut.  t.  ii.  Ir  port,  p.  Ir^)  uacribes  the  dark  colour  to  the  nuion  of  the  oxide  of  iron  withgallaeif 
tannin  ncid  contained  in  the  food. 

*  Simon's  Animal  Chemistry,  tranaioted  by  Dr.  Dny,  vol.  ii.  pp.  380-390. 

'  The  blackening  inay  be  pnnluced  by  the  notion  on  the  ferrufrinous  salt  either  of  hydnMalphate  of  1^ 
monia  (Bolphnret  of  nminonium).  which  frequently  occurs  in  the  intestinal  canal,  or  of  tho  Bal|uioreCof 
potaMinm  or  of  sodium  (formed  oy  the  decomposition  of  the  corresponding  snlphate).  Salpharet  of  ini 
sometimes  appears  as  a  black  or  blackish-blue  pigment  on  the  walls  of  unhealthy  fetid  absceiaei,  andui 
alate-gray  pigment  on  the  surface  of  tho  liver,  spleen,  and  intestinal  canal,  when  no  ferrnginoai  eo» 
pounds  have  seen  swallowed.  In  such  cases,  it  is  formed  by  the  action  of  hydrotuli^nret  of  MnmanitCi 
the  blood-pigment  (see  VogePs  Pathological  Anatomy ^  translated  by  Dr.  Day,  pp.  lbl-t96|  and  SM,  haA> 
jot7). 
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Hie  omstitntioiial  effects  of  iron  are  best  observed  in  anaemia.  If,  in  this  condi- 
tiom  of  STstem,  chalybeates  be  administered,  the  appetite  increases,  digestion  is  pro- 
■ofeedi  the  pulse  becomes  fuller  and  stronger,  the  skin  assumes  its  natural  tint,  the 
li^  and  cheeks  become  more  florid,  the  temperature  of  the  body  is  increased,  the 
CBdema  disappears,  and  the  muscular  strength  is  greatly  augmented.  These  effects 
aze  mainly  aoe  to  the  alteration  in  the  composition  of  the  blood..  This  is  shown  by 
tbe  healthy  vermilion  tint  which  the  patient  acquires,  as  well  as  by  the  chemical 
aialyaa  of  the  Uood. 

The  remarkable  change  effected  in  the  composition  of  the  blood  by  the  use  of  iron 
II  veil  shown  in  the  following  table : — 

CoxroBiTiosi  or  tbb  Blood  or  ▲  Chlobotic  Gibl. 

Befort  the  uu  of  iron.      Afltr  the  we  of  won. 


Water     . 

871.500 

806.500 

Solid  ooostitnents 

128.500 

193.500 

Fibrin      . 

2.080 

1.200 

Fat 

2.530 

2.299 

ARmmen 

79.820 

81.230 

Ginlinlin 

30.800 

00.810 

Hsumtin 

1.431 

4.598 

ExtiMetiTe  matters  and  salts     ....      ll.CKJO 

9.580 

Ccdooring  matter  contained  in  the  b&cmatogIobuIin      4.4  g 

4.8} 

The  ^1  took  two  ounces  of  the  tincture  of  iron  and  sixty-four  grains  of  metallic 
iran  in  seren  weeks.  ''  This  change  in  the  composition  of  the  blood,"  observes 
Sboo,^  from  whom  the  case  is  quoted,  '^  is  truly  surprising,  and  affords  an  excellent 
SlnatimlKm  of  the  wonderful  effects  of  certain  remedies.  The  amount  of  solid  con- 
stilvents  is  increased  by  nearly  one-half,  and  the  increase  of  the  hssmatoglobulin  is 
likeirise  extraordinaiT.  In  this,  as  well  as  in  Andral  and  Gavarret's  oheervations, 
tbe  quantity  of  the  fibrin  is  diminished :  the  proportion  of  tho  hssmatin  to  the  glo- 
bulin ifl  however  slightly,  although  not  materially,  increased.  The  changes  in  the 
condition  of  the  patient  kept  pace  with  those  of  the  blood.  Before,  she  was  pale, 
and  her  lips  colourless ;  now,  she  presented  a  really  blooming  appearance.  Andral 
md  Gavarret  have  arrived  at  perfectly  analogous  results.'' 

The  menstrual  function  is  frequently  either  entirely  suspended  in  anosmia,  or  the 
diaeliarge  is  small  in  quantity,  and  of  a  pale  watery  character.  The  restoration  of 
the  function  and  the  improvement  in  the  quality  of  the  evacuation,  effected  by  the 
use  of  iron,  are  referable  to  the  beneficial  change  produced  in  the  quality  of  the 
blood. 

The  efficacy  of  purgatives  in  promoting  the  effect  of  the  fcrru^nous  compounds 
in  anaemia  has  been  ingeniously  explained  by  I>r.  G.  O.  Eees.'  By  removing  water 
fiom  the  blood,  they  increase  the  specific  gravity  of  the  plasma.  This,  then,  by  an 
endoamotic  action,  deprives  the  blood-corpuscles  of  their  dilute  watery  haematin, 
iriiieh  IB  replaced  by  the  more  dense  liquor  sanguinis.  Tho  corpuscles,  when  thus 
nppUed  with  a  liquor  denser  than  the  chyle,  are  in  a  condition  to  absorb,  by 
an  endoamotic  action,  the  ferriferous  chyle.  After  tho  long-continued  use  of  the 
lomginoaB  compounds,  we  frequently  find  excitement  of  the  vascular  system 
(paitwnlariy  of  the  brain) :  thus  wo  have  throbbing  of  the  cerebral  vessels,  and 
mnetinies  pain  in  the  head,  a  febrile  condition  of  system,  with  a  tendency  to 
Muuiirliage. 

Mr.  Garmichael'  considers  the  sanguine  temperament  (marked  by  a  high  com- 
ylezioo,  celerity  of  thought,  remarkable  irritability  of  fibre,  and  a  quick  pulse)  as 
depending  on  an  excess  of  iron  in  the  system;  whereas  the  leuco-phleffmatio,  or  re- 
hndy  temperunent  (characterized  by  a  pale  bloated  countenance,  dim  eyes,  mind 


'  Animal  Ckemistrf,  translated  by  Dr.  Day,  vol.  i.  pp.  31&-313|  1815. 

^  Lemdon  MtdictU  Qaxttu^  April  4, 1845^  pp.  758-^,  and  B53-4. 

'  B$$ay  on  tlu  Sffttts  o/Canonate  of  iron  on  Cnneer,  Dubl.  1800,  p.  386. 
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heavy  and  alow  lu  receiving  and  forming  ideas,  little  irritubilitj  of  fibre,  and  polM 
small  and  fceble)  aa  depending  ou  a  deficiency  of  iron. 

In  the  treatment  of  aneemia,  iron  acta,  in  part,  as  an  aliment.  It  supplies  to  tba 
blood-eorpusctes  an  ingredient  in  which  they  are  deficient,  and  it  may,  ^enfen,  to 
said  to  eerve  as  nonriahment  for  tliom. 

The  condition  in  nhich  the  iron  exiate  in  the  hsematin  is  still  a  qufilio  vexats; 
and,  therefore,  the  most  appropnate  rcmiginoua  oompound  for  the  treatment  of 
anEcmia  mitEt,  for  the  present,  remain  doubtful.  Espeiience,  however,  has  fiilly 
proved  that  this  condition  of  system  may  be  cured  both  by  metallic  iron  and  by  the 
forrugiDons  compounds;  both  by  peroxide  and  persalts,  and  by  protoxide  &nd  pro- 
tosalts;  both  by  insoluble  and  by  soluble  ferruginous  preparationa;  and  both  bj 
compounds  which  contain  iron  in  the  basic  part,  and  by  those  which  contain  it  in 
the  acid  part. 

]lut,  thongb  all  these  substances  are  capable  of  acting  as  hicmatjnics  and  of  car- 
ing anfemia,  they  are  not  all  equally  eligible  or  efficacious.  Some  of  iLem,  in  bet, 
do  not  poaaess  any  immediate  or  direct  bEcniatinic  power — as  metallic  iron  and  the 
insoluble  ferruginous  compounds;  for  metallic  iron  acquires  medidnal  activity  only 
by  decomposing  water  in  the  stotnacb,  nnd  combining  with  oxygen  lo  form  the  pro- 
toxide of  iron,  which  dissolves  in  the  acid  coulents  of  the  stomach,  and  in  this  way 
becomes  absorbable,  while  hydrogen  gas  is  evolved;  and  the  insoluble  feimgtDoas 
compounds,  not  being  absorbable,  cannot  net  on  the  general  system;  but,  by  the 
change  effected  in  them  by  the  acid  lif|uors  in  the  gastro-iateatinal  canal,  they  ^vc 
rise  lo  the  formation  of  soluble  compouoJa,  which  arc  absorbed ;  and  in  this  way 
the  insoluble  ferruginous  compounds  indirectly  or  mediately  act  as  hiematinica. 
But,  as  they  depend  for  their  activity  on  the  acidity  of  the  gastro-inteslinal  juice*, 
which  is  limited  and  variable,  it  is  obvious  that  their  operation  is  slow,  and  coimot 
be  uniform. 

All  the  soluble  ferruginous  preparations  which  contain  iron  in  the  basic  part — 
such  as  the  iodide,  chloride,  and  sulphate — possess  medicinal  activity,  and  act  as 
hsematinics.  The  chloride  and  sulphate  ore  also  powerful  astringents,  and,  when 
swallowed  in  sufficient  quantity,  act  as  caustic  and  irritant  poisons. 

But  of  the  soluble  compounds  containing  iron  in  the  acid  part  some  are  valuahl': 
as  heemntinicB,  such  as  the  amm on io- citrate  of  iron  and  tartarized  iron ;'  irhile 
others,  such  as  ferrocyanide  and  fcrridcyanide  of  potassium,'  are  useless  as  hiemv 
tinics,  and  are  not  applicable,  therefore,  for  the  cure  of  anicmia. 

By  a.  careful  attention  to  the  known  physiological  effects  of  the  ferruginous  com- 
poands,  the  indications  and  contra-indicatious  for  their  use  may  be,  in  a  great 
measure,  ascertuncd. 

The  general  indications  for  their  use  arc  debility,  feebleness  and  inertia  of  the 
different  organs  of  the  body,  atony  (marked  by  a  soft,  lax,  or  flabby  condition  of 
the  solids),  and  defect  of  the  red  corpuscles  of  the  blood — as  where  there  is  a  general 
deficiency  of  this  fluid  (anffintid;  ol!'jeemia),w  a  watery  condition  of  it  (/'^(/ca.-mw; 
ierottg  cratU;  leua^hliymaCie  tcmpcrameni). 

The  con tra-indica lions  are  the  reverse  of  these :  great  strength  and  ac^vity  uf 
organs,  excessive  tonicity  (characterized  by  a  firm  and  tense  condition  of  the  solids), 
and  redundancy  of  the  red  oorpusclea  of  the  blood — as  in  general  exoess  of  the 
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lood  (^piethara)y  in  fever^  in  acute  inflammation,  and  in  the  sanguine  temperament 
\>  these  may  be  added,  congestion^  or  a  tendency  thereto^  of  important  organs, 
qwcUlIy  of  the  brain  and  lungs,  and  intestinal  irritation. 

The  following  are  some  of  the  more  important  diseases  in  which  chalybeates 
coTe  serviceabfe : — 

1.  Id  maladies  attended  with  defect  of  the  red  corpuscles  of  the  blood ;  as  in 
naeniia,  with  or  without  irregularity  of  the  uterine  functions  (chlorosis,  amen- 
tifaoBa,  dysmenorrhoea,  and  menorrhaeia),  and  whether  occurring  spontaneously 
nd  without  any  obvious  cause,  or  resulting  from  profuse  discharges  (hemorrhages, 
inzeSi  as  leucorrhcea,  &c.),  from  food  defective  in  either  quantity  or  quality,  and 
nim  deficiency  of  light  and  pure  air.  In  these  cases,  the  use  of  iron,  conjoined 
rith  sufficient  nourishing  food,  pure  air^  abundance  of  light,  and;  when  necessary, 
he  employment  of  purgatives  (see  p.  227),  proves  curative.  But,  when  the 
tfuenua  or  hydraomia  is  dependent  on  organic  diseases — as  cancer,  granular  degene- 
lation  of  the  kidney,  or  morbis  cordis — the  use  of  iron  can  at  best  be  palliative 
»]y. 

In  what  way  does  iron  relieve  anaemia  ?  Is  it  merely  by  supplying  the  ingre- 
lient  in  which  the  blood  is  deficient?  I  think  not.  Anaemia  fref|uently  occurs 
lithout  any  obvious  cause ;  when  there  has  been  no  deficiency  of  food,  air,  and 
igfaty  and  no  profuse  discharges.  In  such  cases  the  disease  cannot  be  ascribed  to 
lant  of  iron  in  the  system,^  but  to  some  defect  in  the  sanguification  process :  the 
iron  which  is  taken  in  with  the  food  has  not  been  properly  applied  in  the  manu&c- 
tare  of  haematin  or  red  blood-corpuscles.  In  such  cases  the  chalybeate  medicine 
iriieves  the  anaemia  by  correcting  the  defect  in  the  blood-making  process^  the  seat 
ind  nature  of  which  are  at  present  unknown. 

2.  In  some  chronic  affections  of  the  nervous  system  great  benefit  is  obtained  by 
ihe  use  of  iron.  Chorea,  in  a  large  number  of  cases,  may  bo  relieved,  and  often- 
imes  cured,  hy  chalybeates ;  though,  in  general,  I  consider  them  inferior  to  arsenic, 
rhioh  usually  cures  chorea  much  more  speedily  and  certainly  than  they  do.  Cases, 
liowever,  sometimes  occur  in  which  the  chalybeates  are  preferable;  as  where  anaemia 
V  partial  paralysis  coexists.  When  anscmia  is  present,  iron  is  obviously  indicated, 
ind  when  paralysis  accompanies  the  chorea,  I  regard  arsenic  as  hazardous.  Epi- 
lepsy and  hysteria  are  other  nervous  affections  which  are  sometimes  benefited  by  a  , 
sonrse  of  iron,  especially  when  they  are  attended  with  anaemia  or  uterine  obstruc- 
tioDs.  Of  the  efficacy  of  iron  in  the  shaking  palsy  caused  by  the  vapour  of  mer-  • 
Bory  I  have  had  no  experience. 

3.  In  diseases  of  the  spleen  the  ferruginous  compounds  are  occasionally  found 
nefal.  "  I  regard  iron  as  a.specific,"  says  Cruveilhier,^  ''  in  hypertrophy  of  the 
^leen,  or  chronic  splenitis;  whether  primitive  or  consecutive  to  intermittent  fevers.'' 
/Lfter  noticing  the  symptoms  attending  this  condition  (such  as  paleness  of  the  lips, 
fcc.,  great  lassitude,  abdominal  and  cephalic  pulsations,  brought  on  by  the  slightest 
exertion,  pain  at  the  left  side,  disordered  state  of  the  digestive  organs,  accelerated 
pulae,  and  heart  easily  excited),  he  goes  on  to  remark,  ''  By  the  aid  of  iron  I  have 
obtained  the  complete  resolution  of  enlargements  of  the  spleen,  which  have  occupied 
half,  or  even  two-thirds,  of  the  abdomen." 

1b  not  iron  useful  in  these  cases  by  removing  the  coexistent  anaemia?  In  disease 
of  the  spleen,  accompanied  with  enlargement  of  this  organ,  but  unattended  by 
losemiai  I  have  found  it  fail  to  give  relief. 

'  The  foUowinz  in  an  illustrative  case :  A  ^irl  of  about  fiAepn  yonrs  of  ngc,  sufreriiis  under  npnanuNlic 
InrticolliB,  for  which  various  modes  of  trcjilnient  had  been  unavailinglv  employed,  applied  at  the  London 
lloqiitaj  as  an  ont-patient.  and  was  placed  under  my  care.  I  prescribed  iron  thrice  daily.  Under  this 
plaB  th^  improved,  though  very  slowljr ;  and  the  use  of  the  iron  was  steadily  persevered  in.  At  the  end  of 
Lino  nmatha,  during  the  whole  of  which  time  she  was  taking  iron,  she  became  anir.mic.  Her  tpce  and 
lipawere  completely  hl^n'^li^d)  and  she  had  the  otiier  nsunl  characteristics  of  a  patient  suffering  with 
tiMKniw.  In  tnis  case  there  could  not  have  been  any  deficiency  of  iron.  I  made  no  alteration  in  the  trcat- 
oMnt.  and  in  the  course  of  a  few  weeks  all  the  unii'mic  symptoms  subsided,  and  the  girl  rcsamed  her  usual 
appearance. 

*  Did.  de  MidUcint  et  de  Chirurgie  pratiques j  t.  viii.  p.  09.  ^ 
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It  deeerreB  to  be  noticed  that  in  animals  tn  nliom  sulphate  of  iron  Ind  bMB^TC^ 
Weinhold'  found  the  epleea  aniatler  and  firmer  than  usual. 

In  hypertrophy  of  the  liver  iron  has  not  been  found  ae  beneficial  as  in  hyfetttoj^ 
of  tbe  spleen. 

4.  Some  years  ago  tlie  preparations  of  iron  were  strongly  recommended  intmov 
by  Hr.  Carmichael.'  He  employed  (externally  and  internally)  various  fcrm^ooiu 
compounds — namely,  the  fcrrotartrate  of  potash,  the  sescjuioxide  of  iron,  and  the 
phosphates  of  iron.  Whatever  hopes  may  have  at  one  time  been  enlertuneJ  of 
these  remedies  as  curative  agents  in  this  most  intractable  disease,  they  no  loneer 
exist.  That  these  medicines  are  occasionally  useful  as  palliatives  by  relieving  tM 
anffimia  and  improving  the  general  health,  must  be  admitted ;  but  they  have  IW 
curative  powers. 

Dr.  Walsh'  considers  the  iodide  of  iron  as  specially  appropriate  in  caaee  (f  eaooer 
attended  with  anaemia. 

&.  In  some  intermitting  diseases — namely,  ague,*  asthma,  and  lie  dooloaTeax — 
the  ferruginous  preparations  have  gained  considerable  repute.  In  tbe  fint  of  then 
maladies  their  use  has  of  late  years  been  almost  wholly  superseded  by  sulphate  of 

3uinino  and  arsenic.  In  asthma,  Dr.  Brec,'  who  was  himself  a  Eufferer  from  the 
isease,  regards  iron  as  preferable  to  all  other  remedies.  However,  tbe  ezperii^ncc 
of  others  has  not  confirmed  his  favourable  opinion  of  it.  The  sosquioxide  of  inm 
has  latterly  been  extenmvely  employed,  at  the  recommendation  of  Mr.  S.  Hutchin- 
son,' in  tic  douloureux,  and  with  variable  success ;  in  some  cases  acting  in  a  most 
extraordinarily  beneficial  manner,  in  others  being  of  no  avail. 

6.  As  astringents  the  sesquichloride  and  sulphate  are  used  both  as  internal  and 
topical  agents.  In  mucous  discharges  from  tbe  genital  organs,  as  gleet  and  leuoor- 
rhcBa,  the  internal  employment  of  the  tincture  of  the  sesqui chloride  of  iron,  soraetimea 
conjoined  with  the  tincture  of  cantharides,  has  been  found  highly  useful.  In  sptr- 
matorrhcea,  also,  iron  sometimes  proves  beneficial  both  by  its  astringent  and  by  it* 
tonic  proporticii.  In  hemorrhage  from  the  stomach,  the  tincture  of  sesqnicblonde 
of  iron  serves  the  double  purpose  of  a  styptic  and  hnmatinic.  Solutions  of  ihe  sul- 
phate and  sesquicbloride  of  iron  have  been  employed  as  injections  in  discharges  from 
tbe  urethra  and  vagina;  and  the  tincture  of  the  sesquicbloride  is  occaslonallj  ap- 
plied as  a  styptic  or  to  repress  the  growth  of  spongy  granulations.  Lastly,  Mr. 
Vincenf  states  that  he  has  found  great  advantage  from  the  employment  of  sulphate 

'  of  iron  (in  the  proportion  of  a  grain  of  the  salt  to  an  ounce  of  water)  in  prolapsus 
ani.  The  patients  should  be  kept  in  bed,  and  after  the  bowel  has  been  cleansed  oat, 
a  small  quantity  of  the  injection  should  be  duly  thrown  up  and  retained. 

7.  In  scrofula  and  rickets  the  long-continued  use.  of  ferruginous  compounds,  in 
noses  combined  with  alkalies  or  iodine,  has  appeared  to  me  on  many  occasions 
dughly  beneficial.  In  these  cases  iron  proves  most  serviceable  where  there  is 
"Test  tendency  to  anemia,  with  a.  pale  flabby  condition  of  the  solids. 

y.  Medicines  acting  Dynamically  on  the  Blood. 

As  the  living  tissues  may  have  their  Vital  properties  modified,  independently  of 
obvious  physical  and  chemical  agencies,  by  substiinces  which  are  said  to  act  dyoa- 
mioolly  (sec  p- 138),  so  it  may  be  supposed  that  the  living  blood  Is  liable  to  be  affected 
in  a  similar  way. 

Tbe  agents  which  ive  might  espcct  lo  act  thus  on  the  blood  ftre  tbe  vegetable 
acrids  and  the  substances  commonly  termed  narcotics;  for  these  bodies  powerfbllj 
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et  the  vital  properties  of  animals,  without,  for  the  most  part,  exercising  any 
"ked  phyfdcal  or  chemical  inflaonoe  over  the  constituents  of  the  living  body. 
lie  oorpiueles  and  the  fibrino  are  the  organic  elements  of  the  blood,  in  the 
Bgea  of  which  we  might  expect  to  procure  some  evidence  of  the  dynamical  action 
re  alliided  to.  Hitherto,  however,  no  conclusive  proofs  of  the  existence  of  this 
an,  have  been  obtained.  The  changes  in  the  condition  of  the  corpuscles  which 
nltx  Tegards  sa  vital,  are,  as  I  have  before  stated  (see  p.  158),  clearly  physical. 
i  aeeeleration,  retardation,  or  prevention  of  the  coagulation  of  the  blood,  effected 
Tarioaa  agents,  may  be  due  to  physical  or  chemical  as  well  as  to  vital  changes.* 
r  emu  we  adduce  alterations  in  the  consistency  of  the  plasma  as  evidence  of  the 
lamiral  action  producing  them.  lu  fine,  however  strong  and  well  grounded  may 
our  belief  in  the  dynamical  action  of  medicinal  and  poisonous  agents  on  the 
od,  conclusive  evidence  thereof  is  still  wanting.^ 

Clau  v.  Piieumatica.     Medicines  acting  on  the  Respiratory  Organs. 

!f e^cines  which  act  as  therapeutical  agents,  by  their  influence  over  the  functions 
nespiration  and  calorification,  may  be  termed  ^/i€U7/icf^/ca  (rtvevfiatixd',  from  icvccj, 
reathe). 

Some  of  them  modify  the  respiratory  movements  by  their  influence  over  the  muscles 
respiration  I  some  modify  the  condition  of  the  aiirian  mucous  membrane;  some 
uniah  the  want  of  breath ;  while  others  influence  the  function  of  caloriUcation. 
L.  Pneumatica  affectiny  the  muscles  of  rfinpirufio/i,^ — ^These  are  agents  which 
Tate  directly  on  the  nervous  system  and  indirectly  on  the  muscles  of  respiration 
B  Ofu»  VI.  Newrotica). 

rhe  efficacy  of  certain  narcoiics  {t.  g.  stramonium  and  l>pllRrIonna)  in  relieving  a  pnrozysm 
ifMsniodic  asthma,  may  be  ascribed  to  their  power  of  allaying  spa^m  of  tlie  muscular  llbres 
ibe  bioncbnl  tubes.  Dr.  C.  J.  B.  Williams  found  tliat  several  substances  destroyed  the 
tBCiilicy  of  these  fibres.  "  Extracts  of  stramonium  and  beiiadonaa  produced  this  effect  most 
ipleiely.  Strychnia,  extract  of  conium,  and  bimeconate  of  morphia,  also,  to  a  great  degree. 
Incjanic  acid,  on  the  other  hand,  did  not  impair  it  at  all.  The  action  of  these  poisons  ou 
bronchial  fibres  does  not  correspond  with  that  on  oihur  contractile- tissues,  such  as  the  heart 
I  arteries,  cesophajj^us  and  intestines,  and  the  voluntary  muscles  ;  these  in  many  cases  having 
lined  their  irritability  when  that  of  the  bronchi  had  been  destroyed.  It  is  possible  that  some 
iieiiiBl  agents  (strychnia,  for  example)  may  impair  tlie  contractility  of  the  bronchial  fibres 
fizii^  them  in  a  state  of  tonic  spasm." 

2.  Phewnatica  affecting  the  a^n'an  membrane, — The  mucous  membrane  lining 
I  air  passages  and  lungs  is  the  seat  of  secretion  and  exhalation  and  of  the  action 
Tarioaa  medicines  which  will  be  noticed  among  the  agents  operating  on  the 
ement  system  (see  Class  VIII.  Eccrituu), 

i.^I^umatica  iUminifJung  tlm  want  of  breath. — These  are  agents  which  act  as 
poiifica.  They  lessen  the  activity  of  the  functions,  retard  the  oxidizing  processes 
ng  on  in  the  animal  economy,  and  consequently  diminish  the  want  of  oxygen  in 
\  system. 

Ueep  and  hybernation  are  physiological  states  allied  to  the  pathological  condition  here  referred 

In  both  states  die  amount  of  rc!<piration  is  diminished. 
{jnoopal  asphyxia  is  another  allied  condition!    On  persons  in  a  state  of  syncope,  deprivation 
lir  has  not  the  same  injurious  ollect  as  on  persons  whose  functions  are  in  full  activity.* 

*'Mr.  Hunter,  conceiving  cnairulatioD  to  be  nu  act  of  life,  maintuined  that  the  blood  coagulates  hj 
tat  oi  itt  liviuff  principlv.  ff  we  admit  thin  hypotheiiiB,  wo  inu8t  also  admit  that  we  onn  pickle  the 
;  that  it  ispreaerveit  after  repeated  freezing  and  thawihir ;  and,  an  Dr.  Davy  remarks,  that  the  blood 
J  remain  alive  lonny  hours  after  the  death  ol'  iho  body,  when  thu  uiuiculnr  fibre  has  lost  its  irritability, 
limbs  hnvfi  stiffened,  and  even  prirtial  decnmpoRition  has  boirun.*'— (TAe  Works  of  Willinm  Htwson^ 
il.9.,  edited  by  G.  Gulliver,  F.K.S.,  footnote,  p.  i^l,  Lond.  1640.) 

Dr.  C.  B.  Williams  {Principhs  of  Medicinf.  pp.  .374  and  3^.5)  admits  nerrrtmia  (wap^ff  dend^  and  mlfAa 
M)^  or  death  befrinning  with  thn  hlom],  us  one  mode  of  death.  The  causes  of  this  are  poisons, 
roder  tfaedenominntion  of  musirles  of  respiration  1  inclnde  the  cuntmrtile  fibres  of  the  bronchial  tabes, 
at  ther  are  muicular,  is  shown  by  their  structure,  which  ia  that  of  the  un^triped  miisenlar  fibres 
nM  and  Bowman-s  Physiolo^irnl  Anatomy,  vol.  i.  p.  192) ;  as  well  as  by  their  being  excited  to  contrac- 
o  by  th€  f^lvaoic  stimulus,  as  proved  in  Dr.  C.  J.  B.  Williams's  experiments  (Tht  Pathology  and 
ispiojM  d/  tkt  Difean€s  of  thf  ('h'Xt,  Ith  edit.  p.3iH),  l^ndon,  IWO);  and  that  they  are  in  some  way 
Msracd  in  respiration  can'searcely,  I  think,  he  lioubtcd. 
*  See  the  art.  Asphyxia^  by  Dr.  Carpenter,  in  Tht  Library  of  Medicine^  vol.  lii.  Lond.  I&IO.  ^^ 
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Under  tbe  inQucncc  of  agents  whicli  djmiaish  tlie  wnnt  of  breath,  the  combiit- 
tioo  of  hjdrogeti,  curbon,  phoaphorua,  auil  anlpbur  in  Ibc  g3ratem  must  be  reduced, 
and  tbe  lunoaDt  of  excreted  osidiiKd  products  (water,  curbonic,  phospboric,  ud 
Butphuric  acids)  lessened.  For  obvious  reasons,  however,  it  is  almost  impoanbla  to 
Terify  this  statement  experimentally  in  tbe  cose  of  hydrogen ;  and  wilb  respect  lo 
Eulphur,  I  am  unaci^uainted  with  any  experiments  made  to  ascertain  the  aetml 
amount  of  this  substance  connumed  in  the  system.'  From  Dr.  Prout's  cxpcriineDts,* 
however,  it  appears  that  spirituous  liijuora  and  tea  leescn  the  quantity  of  carboBie 
acid  exhaled  ;  and  Br,  Bence  Joues'  has  recently  ascertained  that  tbo  nmount  of 
phosphoric  acid  contained  in  the  urine  of  patients  suffering  with  delirium  treoKBi 
was  diminished  in  a  remarkable  degree  when  no  food  could  be  taken  :  bo  Uist  it  it 
obvious  that  the  use  of  alcohol  diminishes  the  consumption  of  carbon  and  phospho- 
rus, and  that  tea  has  a  similar  effect  with  respect  to  carbon. 

It  follows,  therefore,  that  if  the  activity  of  tbe  combustibn  processes  bo  reduced, 
less  oxygen  will  be  required,  and  consequently  the  necessity  for  respiration  will  be 
diminished.  To  this  is,  in  some  oases,  to  be  ascribed  the  temporary  oeseatioo  <d 
dyspncea  obtained  by  the  use  of  narcotics,*  and  the  infrequency  or  rarity  of  tba 
respiration  iu  poisoning  by  opium.* 

The  agents  which  are  believed  to  have  this  effect  of  diminishing  the  want  of  t>mA 
act  primarily  on  the  nervous  system,  and  secondarily  on  tbe  respirator'  organ. 
They  will,  therefore,  come  under  consideration  hereafter  (see  C'lasi  VI.  Aflirorica). 

4.  l*nfiiinatiea  infiueneing  ihe  calorific  /unriwns. — It  can  scarcely,  I  tLink,  M 
doubted  that  the  ultimate  sources  of  animal  heat  are  the  chemical  changes  gcang 
OD  in  tbe  organism  ;  principally  the  oxidation  of  carbou,  hydrogeo,  phosphorus,  and 
sulphur.  In  a  general  woy,  therefore,  it  may  be  correctly  staled,  that  agents  which 
promote  these  clianges  will  augment,  and  those  which  check  them  will  lessen,  Iba 
temperature  of  tho  body.     Tbe  former  act  as  calefacients,  tbe  latter  as  refrigerantt. 

It  by  no  means  follows,  however,  that  the  heat  of  tlio  body  is  directly  or  imii>»- 
diately  derived  from  these  chemical  changes.  Hy  the  oiidation  of  nine  both  heat 
and  electricity  are  obtained  ;  and  these  two  forces  are  so  correlated  that  they  sn 
mutually  convertible  the  one  into  the  other;  or  at  least  (he  oneprodoces  the  other: 
thus  heat  will  produce  electricity,  and  conversely  electricity  produces  heat.'  In  Iik» 
manner,  by  the  oxidation  proeesaes  going  on  in  the  animal  body,  nervous  force  taA 
heat  are  developed  ;'  and  it  appears  by  no  means  improbable  that  a,  correlation  Cinata 
between  these  two  forces  similar  to  that  which  Mr.  Qrove  hoH  shown  to  exist  bctwean 
tho  physical  forces  :  the  nervous  force  perhaps  may  produce  heat,  and,  conversely, 
heat  may  excite  the  nervous  foree."  We  know  that  heat  applied  to  motor  nerves 
produces  muscular  contractions,  and  to  sensory  nerves  sensations  ;  and  nuuerofis 
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•  S«  GroTt  Oa  llu  OamlofiM  nfPhuiitat  Furcii,  Londos,  tele. 
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may  be  adduced  £EiToaring  the  notion  that  the  nervous  force  produces  heat. 
the  augmented  temperature  in  the  lower  parts  of  the  body,  sometimes  conse- 
on  injuries  of  the  spinal  cord,  and  the  flushes  or  topical  extrications  of  heat 
toqnently  obeerved  in  nervous  and  hysterical  subjects,  favour  the  notion  of  the 
jEMnUon  of  heat  by  the  excitement  of  the  nervous  force. 

I  have  already  alluded  to  the  different  methods  of  promoting  or  raising  the  tcm- 
entnre  of  the  body  (see  p.  7G).  The  medicinal  agents  which  produce  this  effect, 
■d  to  which  the  term  eaU/ncients  is  applicable,  do  so  by  accelerating  the  oircula- 
km  and  respiration.  Thoy  are,  therefore,  the  acents  commonly  called  stimulants 
w  excitaniMf  and  as  such  will  be  noticed  hereafter  (see  Cktss  YI.  Neurotica,  p. 
S50). 

llie  methods  of  cooline  the  body  have  also  been  before  adverted  to  (see  p.  87). 
Fwo  dasaes  of  medicinal  agents  are  said  to  have  this  effect,  viz.  those  which 
Eminish  the  force  and  frequency  of  the  circulation,  and  to  which  the  name  of 
tiaiipet  has  been  given ;  and  another  class  of  substances,  supposed  to  produce  their 
Ad  by  a  chemical  agency,  and  which  have  been  called  refrif/erants.  The  former  will 
MDOtioed  hereafter  (see  ClwtH  VI.  Neurotica) ;  the  latter  require  to  be  examined  now. 

Qbder.  Refriqebantia.  Refrigerants  or  temperants, — Medicinal  substances 
vhidi  diminish  the  temperature  of  the  body  when  pretematurally  increased,  are 
lenominated  refrigerants  (from  refriyero,  I  cool),  or  teniperants  (from  temperOj  I 
■oderate). 

The  only  agent  which  in  all  cases  reduces  animal  heat,  is  cold,  used  in  the  form 
sff  iee,  cold  air,  cold  baths,  cold  lotions,  cold  drinks,  &c.  These  abstract  heat,  and 
hereby  lower  the  intensity  of  the  vital  movements,  diminish  vascular  action,  and 
vdnee  the  calorific  functions  (see  pp.  83-85). 

Bat  there  are  certain  medicinal  substances  which,  by  continued  internal  use, 
^ipear  to  allay  febrile  heat,  and  usually  promote  the  secretions,  though  they  have 
10  power  of  diminishing  tlie  ordinary  or  healthy  temperature ;  and  to  these  the 
ena  lefrigexants  is  usually  applied. 

The  sabatances  supposed  to  produce  these  effects  are  acids,  acidulous  fruits  and 
lobe,  acid  whey,  and  some  salts. 


Acidm  vpgetabilia  (sec  p.  211). 
Acida  mineralia  (see  p.  211). 
Polaus  bicartres  (see  p.  217). 
FoiasBse  nitras  (see  p.  217). 


Fnictus  aciduli. 
HerlxR  acidultc. 
Serum  lactis  acidiim. 


Dr.  John  Murray^  thought  that  refrigerants  furnished  ready  combined  oxygen  to 
he  system,  and  in  that  way  prevented  so  large  a  quantity  of  it  being  consumed  in 
be  process  of  respiration.  In  support  of  this  hypothesis  may  be  mentioned  the 
ihtnration  of  Mr.  Spalding  and  Dr.  Fjfe,^  that  vegetable  diet  reduces  the  con- 
nrnption  of  oxygen  gas  in  respiration. 

According  to  this  view,  pcctine  (or  vegetable  jelly),  citric,  tartaric,  and  malic 
idds  should  be  the  most  effective  alimentary  refrigerants,  since  they  contain  more 
i^gen  than  is  requisite  to  form,  with  their  hydrogen,  water  (see  p.  117). 

fiefrigerants  are  employed  in  febrile  complaints  to  allay  thirst  and  lower  pretema- 
Kanl  heat.  The  general  effects  and  uses  of  the  acid  refrigerants  have  been  before 
nodeed  (see  ante,  pp.  211-214). 

Class  VI.  Neurotica,     Medicines  acting  on  the  Nervous  System. 

Bledicines  which  have  a  specific  influence  on  the  nervous  system,  and  thereby 
■odify  its  functions,  are  called  neurotica  (i^c vpot txa ;  from  vcipov,  a  nerve). 

Some  of  the  agents  which  exercise  a  topical  chemical  influence  (see  topica  cJie- 
KMki,  p.  199),  and  which  after  their  absorption  effect  changes  in  the  condition  of 
tike  blood  (sec  haematica,  p.  209),  act  also  as  neurotics.     The  antispasmodic  and 


*  A  SytUm  of  Mauria  AUdica  and  Pharmacy,  Sth  ed.  vol.  i.  p.  50H,  Eldinb.  1828. 

*  Annals  of  Pkiloiopkyy  vol.  iv.  p.  331,  Loud  1814. 
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satomine  spanmnics  (see  p.  223)  may  be  referred  to  as  examples.  Aloohd  mlao-k 
a  neurotic  which  acts  chemically  on  the  tisinies ;  and  hydrocjanio  aoid  pnkMf 
produces  some  chemical  changes  in  the  blood. 

But  a  very  large  number  of  neurotics,  including  opium,  morphia,  aoooitin^ 
strychnia,  &c.,  have  no  appreciable  chemical  influence ;  and,  in  the  present  itato  rf 
chemical  and  physiobgical  knowledge^  their  action  on  the  nervous  system  esunol 
be  explained  by  affinity. 

Most,  if  not  all,  neurotics  act  locally  on  the  nerves,  which  they  paraljie.  ''lii , 
most  obvious  case  of  local  paralysis  of  nerves  by  a  narcotio  poison,''  aajs  ttfOHatf 
<<  is  the  dilatation  of  the  pupil  and  loss  of  contractile  power  of  the  iiia  oomeqwil 
on  the  application  of  a  drop  of  solution  of  extractum  belladonnas.  In  this  inataMi 
the  poison  reaches  ihe  iris,  and  the  ciliary  nerves  which  are  distribated  to  it^  bv 
imbibition.  It  is  eyidently  a  local  effect,  and  not  in  the  slightest  degree  the  rHU 
of  absorption  into  the  blood,  for  the  pupil  of  the  other  eye  is  unafieoted.''  Aoo» 
tina,  opium,  morphia,  conia,  &c.,  are  well-known  examples  of  neuroticB  wluflh  ei» 
oise  a  local  action  on  the  nerves. 

Muller*  observes  that  '^  the  change  produced  in  nerves  by  the  immediate  ap^ 
cation  to  them  of  a  poison,  causing  paralysis,  is  not  preceded  nor  acoompuul 
by  any  signs  of  excitement,  such  as  muscular  twitchings.  The  application  to  tin 
nerves  themselves,  in  a  rabbity  frog,  or  toad,  of  a  watery  solution  of  opiumi  rf 
strychnine,  or  of  spirituous  extract  of  nux  vomica,  has,  in  my  experiments,  nefW 
excited  muscular  contractions ;  and  I  doubt  if  a  narcotic  applied  directly  to  a  man 
ever  excites  contractions  of  muscles :  it  must,  I  believe,  act  through  the  raednai 
of  the  spinal  marrow  and  brain.'' 

Some  of  the  neurotics  act  topically  as  acrids  (see  p.  206).  The  acra^arcotia  [e,f 
belladonna  and  stramonium)  and  narcotico-acrids  (e.  g,  colchicum  and  helleboni) 
of  toxicological  writers  are  of  this  kind. 

The  general  or  remote  effects  of  neurotics  are  produced  not  by  the  eztenaon  of 
the  local  narcotic  effects,  but  by  the  passage  of  the  neurotic  into  the  blood,  and  bj 
the  action  of  the  blood,  thus  impregnated  with  the  deleterious  substance,  on  tlie 
central  organs  of  the  nervous  system  and  on  distant  nerves.  The  tingling  uk 
numbness  produced  in  the  nerves  of  the  extremities  after  the  introduction  of  M 
doses  of  aconite  into  the  stomach,  probably  arise  from  the  action  of  tiie  absorbed 
aconitina  on  the  nerves  of  these  parts ;  for  the  phenomena  are  analogous  to  those 
caused  by  the  topical  application  of  aconite  to  the  nerves. 

The  neurotica  may  be  conveniently  arranged  in  two  sub-classes ;  one,  called  om- 
hro-spinnUaj  including  agents  which  affect  the  nervous  system  of  animal  life;  tlie 
other,  termed  (/an(/h'onica,  comprehending  agents  affecting  the  nervous  system  of 
organic  life. 

Sub-class  1.   Ccrehro- Spinal ta.     Ccrcbro-Spinals. 

This  sub-class  includes  those  neurotics  which  exercise  a  special  influence  over  one 
or  more  of  the  functions  of  the  brain  and  spinal  cord,  and  their  respective  nerves. 
Those  which  act  on  the  brain  and  cerebral  nerves  may  be  termed  cerebrah  (««■  j 
IraJifi)^  and  such  as  affect  the  spinal  cord  and  spinal  nerves  may  be  called  nnnab 
(spinalia).  But  inasmuch  as  all  the  cerebrals  have  some  spinal  influence,  and,  ooi- 
versoly,  all  the  spinals  some  cerebral  influence,  it  is  more  convenient  and  correct  to 
include  both  in  one  group,  uuder  the  denomination  of  ccrcbro-spinah  {cer^nHph 

This  sub-class  includes  the  various  agents  denominated  by  authors  stupe/adenikkf 
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*  ElcfnfHts  o/PhyMology,  translaletl  by  W.  Duly,  M.D.  vol.  i.  p.  630,  Iiond.  1838. 
«  Of.  eit.  vol.  i.p.CaO. 

*  III  the  Iwn  former  cJitionn  of  this  work.  I  cnllerl  these  fif^cntn  rer^bro-spinanta  (eerf6ro*x|>tiiiwfi«)f  ■ 
term  which  Oe-stcrlcn  {Handhvrh  d.  JhilmittflUkn^  l>:f45,  3le  Aufl.  1*47)  hun  adopted  without  acknoir- 
led^Miient.  In  deftrcncc  to  the  f>piuioiis  oi  othrrs,  1  have  now  substituted  the  more  claiiical  name  of 
cercbiu-vpinalia. 
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mtgtofieaj  hypnoHca^  anodynaj  paregonca^  tnebrianita,  exhUaraniia^  convuhiva, 

A  OGDndenble  number  of  cerebro-spinalia  are  either  organic  alkalies,  or  owe 
actiTity  to  these  sabstances:  for  example,  morphia,  strychnia,  bnicia,  conia, 
aonitina,  Yentriay  atropia,  niootina,  and  the  pUuts  in  which  they  are  found. 

Bydroeifanic  acid  is  an  actiye  principle,  to  which  laurel-water  and  oil  of  bitter 
dnoiida  owe  their  actiyity. 

TUaftle  M  is  another  active  principle.    Camphor,  oil  of  hops,  cantharidin,  and 
fte  Bubatanoes  in  which  these  agents  exist,  are  examples. 
Akokoij  eUSheTf  chhrofarmj  protoxide  of  nitrof/en-y  and  certain  metallic  salts,  are 

Ivea  peculiar  and  powerful  neurotic  principles. 
The  cerebro-spinalia  produce  or  prevent  sleep,  or  affect  one  or  more  of  the  func- 
of  the  bnun  and  spinal  cord,  and  their  respective  nerves.  These  functions 
the  mind,  sensation,  and  the  voluntary  and  reflex-spinal  motions.  Although 
then  is  no  oerebro-spinal  agent  which  exclusively  limits  its  influence  to  one  funo- 
tioD,  yet,  as  we  employ  particular  oerebro-spinals  for  affecting  particular  functions, 
we  nay  conveniently  arrange  the  substances  composing  this  sub-class  in  four  orders, 
as  fellows: — 

1.  Cerebro-spinals  affecting  the  mental  faculties  (jthrenica), 

2.  CerebroHspinals  affecting  sensation  {sestlietica), 

3.  Cerebro-spinals  afiecting  the  voluntary  or  reflex-spinal  motions  {cinetica), 

4.  Cerebro-spinals  affecting  sleep  (hi/pnica). 

Order  1.   Piirekica  (^cnxa;  from  ^^^v,  t/ie  mind),     Phrenics.     Medicines 
Acting  the  mental  feiculties. 
The  following  substances  are  employed  as  phrenics : — 

VEGETABLE. 

PtfATIBACmjR. 

Pa^ver  eomniferum  —  Capnda,   Opium, 

JtiMJNkM. 

Atzopa  Belladonna — Folia,  jStropia. 
Datura  Smunonium — Foiiay  Semina. 
HfOKjBiDus  niger — Folia. 
Nicotiana  Tabacum — Folia, 


LiAVRACZX. 

Caniphora  OfRcinaram — Camphxira. 

UaTiCACXJS. 

Cannabis  sativa,  var.  Indica — Folia,  Retina, 


AlcoboL  I  Vina.  |  ^tlieiea. 

Phrenics  produce  different  effects  on  the  mind,  and  receive  different  denomina- 
tions according  to  the  nature  of  their  effect. 

«.  When  they  exalt  or  excite  the  mind,  enliven  or  exhilarate,  they  are  termed 
exhilarants  (exhilarantid), 

fi.  When  they  confuse  the  intellect  and  produce  delirium,  inebriation  or  phan- 
tasms, they  are  called  inehriants  {inehriantia,  pJuintnstica), 

y.  When  they  stupefy  the  mind  they  are  denominated  stupcfacicnts  or  narco- 
Hcs  (stupe/acientia,  narcotica,  yapxMf  c«a). 

These  different  effects  depend  partly  on  the  nature  of  the  phrenic  employed,  but 
diiefly  on  the  quantity  administered,  and  on  the  individuality  and  the  habit  of  the 

C'ent.  Wine,  for  example,  taken  moderately,  exhilarates,  in  larger  quantity  inc- 
tes,  and,  in  excessive  quantity,  stupefies.  In  one  individual  "  excitement  pre- 
dominates ;  in  another,  stupefaction ;  nay,  what  is  only  a  stimulant  to  one,  is  a 
Bsieotic  poison  to  another.  The  opium-caters,  in  the  East,  furnish  examples  of  all 
these  varieties."^  * 

The  substances  in  popular  and  medical  use  for  affecting  the  mental  faculties 
■ay  be  arranged  in  six  groups  as  follows  : — 
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irrsL  j,irL,  icine).     Spin'tvofa  (alcoholica)  ]  vina; 

".:•  :zr:<  rTn-eat  of  wine  and  ardent  spirit  for  the  pnrpon 
— L^.-c  ^  diiLiliar  to  every  one.    The  ethers  produce  a  nmi- 

.:z:  •■T-iry  ifr^ot;  and  I  have  known  intoxication  produced 
"J..  Ti-:  3chers  and  chloroform  arc  procured  from  alooholy 
:.   i  •.. camel  by  distillation  from  vinous  liquids. 

a-  L-*t:oa  three  degrees  may  be  distinguished.     The  Jint 

-  TV! Ti.- 01^' at.    This  is  best  seen  when  the  quantity  is  small 

-  i:.?  i*f^ee  constitutes  the  first  stage  of  operation.    YqH- 
.:  --L.  ■:ac  not  otherwise  disordered.     The  second  degree  or    • 
:  a.   a  which  both  the  mental  faculties  and  volition  are  &    [ 

rSire  is  more  or  less  confusion  of  intellect  or  dclirioo,    i 
iianctor  in  different  individuals.     Volition  is  impaired;    . 
:.  .^  -f:t.*.«;a.  and  inability  to  stand  or  walk:  the  individual  reeb    ' 

•  ::rcmpti  to  walk.  As  yet  sensation  exists,  though  lessened,  \ 
L  I.  ;uii  jchor  impressions  being  diminished.  The  fAtW  degree  il  { 
.-  •iiu'etlLction.     The  individual  is  now  insonsible,  or  nearly  so^    • 

*  .•;"j-it-'    f  being  roused  when  loudly  spoken  to. 

-    I  .  '•  uiiuon  :  when  they  do  occur,  it  is  usually  in  young  subject! 

■i-^'iured  with  the  vapour  of  the  liquid  swallowed.     The  pupils 

.-.-•i,  M.>mi^ times  (in  the  worst  cases)  motionless;  occasionally,  espe- 

«..*.    •  !j -noted.     In  the  stage  of  stupor  the  breathing  is  for  the 

•  .   v.*.  ;.■■::  u-^t  unfrequently  laborious;  rarely  stertorous.    ' 

•  -  I  vriin  affection,  which  maybe  regarded  as  an  effect  of 
I...' 111.     It  combines  wakefulness,  delirium,  and  tremor.  The 

..    .  • .;.-  .iiaracter :  it  consists  in  the  ilnagined  presence  of  objects " 
>    •.*.  rirs,  and  mice,  which  are  supposed  to  be  moving,  and 
^    ;■.  V  v.*  to  seize  or  to  avoid.     The  amount  of  phosphates  in  the 
...!i  .:>Iied  in  this  disease.* 

•  •  ^  I'vv  to  the  state  of  the  mind  only,  the  methystica  are  em- 
>.  ^   .1  iii.utal  depression,  and  as  excitants  in  delirium  from  ex- 

.^ ..,..«*:  from  fAr;xuVfa  jyjjq^T/).     Papavcracat ;   Ojnafa. — Pa- 
n  :   morphia, 
V    -'..■  >cvretions  of  the  bronchial  and  gastro-intcstinal  mucons 
.    -  V '.  adn^,  pnxluce  contraction  of  the  iris,  relieve  pain  and 

•  :,  'u  large  doses,  give  rise  to  the  state  called  varcofinttij  in 
.    ,•  •.  lud  the  respiration  tranquil  but  infrequent  (sec  ciJifc-,  p. 

.-.,"*  *t'  their  effects  may  be  admitted,  viz.  excitement  and  sleep 
•.  v.iiu'o  of  the  one  or  the  other  depends  on  circumstances 
•,»•.      "    ,  p.  ^»i»tj. 

^    .!  :'.io  mental  functions,  for  the  prwluction  of  which  opium 

,   .   .»\  Kastern  nations,  are  tranquillity  and  serenity  of  mind, 

■  ••.!,'nial  uneasiness,  a  feeling  of  comfort  and  happiness,  ani- 

rhe  deleterious  effects,  on  the  bodily  functions,  of  opium- 

. . .   V  •-;  will  be  described  hereafter. 

. ,  -.vd  to  render  pei*sons  capable  of  undergoing  great  mental 
V    jt. .  :iiid  to  beneficially  modify  the  condition  of  the  intellee- 
ivmens  and  in  .some  forms  of  insanity.     These  uses  will 
..  •  »0»or. 

..-.  *;  fvom  xdivdSt,^ J  hrrnj)).      Cminnhls  indicn ;  cJinrrus; 
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Tke  cannabina,  according  to  Dr.  O'Shaugbnessy,^  canse  a  very  agreeable  kind  of 
ddiiiam  or  faniatiaj  augmented  appetite,  Tcner^  excitement,  and  impaired  voli- 
IMB,  followed  by  insensibility,  daring  wbicb  the  patient  retains  any  position  in 
he  may  Im  placed.  This  effect  simulates  catalepsy.  I  haye  found  Indian 
to  act  as  an  anodyne,  antispasmodic,  and  soporific.  In  some  cases  the  pupils 
1  nnaffeeted,  in  others  were  dilated. 

Dr.  Cy  Shaugbnessy  describes  a  singular  form  of  insanity  occasioned  by  the  incau- 
Am  vae  of  hemp,  and  which  is  as  singular  as  the  delirium  tremens  brought  on  by 
the  prtdonged  abuse  of  spirituous  liquors.  It  is  at  once  "  recognized  by  the  strange 
Uaodng  gait  of  the  patient,  a  constant  rubbing  of  the  hands,  perpetual  giggling, 
ad  a  propensity  to  caress  and  chafe  the  feet  of  all  by-standers,  of  whatever  rank. 
Ihe  eye  wears  an  expression  of  cunning  and  merriment  which  can  scarcely  bo  mis- 
taken. In  a  few  cases,  the  patients  are  violent;  in  many,  highly  aphrodisiac;  in 
aH  that  we  have  seen  voraciously  hungry :  thcro  is  no  increased  heat  or  frequency 
of  drenlation,  or  any  appearance  of  inflammation  or  congestion,  and  the  skin  and 
ganeral  functions  are  in  a  natural  state." 

In  India,  Gaubul,  Syria,  Northern  Africa,  and  other  parts  of  the  world,  the  can- 
aabina  arc  used  for  the  purpose  of  intoxication.  They  are  both  swallowed  and 
■ndked.* 

4.  Campboragea.     Camphora  officinarum;  campTwra. 

Camphor  is  a  popular  favourite  with  some  nervous  and  hysterical  females  on 
iceoant  of  its  agreeable  effects  on  'Uhe  nerves."  Large  doses  of  it  occasion  confu- 
Bon  of  intellect,  delirium,  impaired  volition,  convulsions,  and  insensihility.  It  is 
maphrbdinac. 

l\  has  been  used  to  calm  the  violence  of  maniacal  patients,  and  to  allay  excite- 
Bcnt  of  the  sexual  feelings  in  nvmphomania.  In  insensibility  or  profound  coma, 
onnphor,  in  the  form  of  enema,  has  been  found  by  Dr.  Copland'  highly  serviceable 
Ij  rousing  the  patient. 

5.  Nicotians.  Tobaccos,  Nicottana  tahacum ;  N.rcpanda;  Nirusfiva;  Nl 
perriea. 

Several  species  of  nicotiana  are  used  for  smoking  and  for  yielding  snuff.  They 
agree  in  the  general  character  of  their  effects,  but  differ  in  their  strength.  Lobelia 
iMfiaia  (called  Indian  tobacco)  closely  resembles  the  nicotianac  in  its  effects. 

Tobacco  is  smoked  and  chewed  on  account  of  its  calming  and  tranquillizing  influ- 
ence on  the  nervous  svstcm.  ''The  soothing  and  flattering  visions,  with  which  the 
pnetioe  of  smoking  roasts  the  weak  and  effeminate  mind,  lead  to  its  adoption  by 
■est  classes ;  but  it  is  an  enervating  and  an  emasculating  luxury.'^* 

Tohacoo  acts  as  a  nauseating,  cardiaco-vascular  sedative.  It  occasions  vomiting, 
purging,  weakness  and  irregularity  of  pulse,  syncope,  impaired  vision,  contracted 
pupil,  giddiness,  and  confusion  of  ideas.  Paralysis,  convulsions,  delirium,  and 
stupor,  are  occasional  symptoms. 

As  a  calming,  soothing,  and  hypnotic  remedy,  smoking  is  sometimes  useful  (for 
those  accustomed  to  the  practice)  in  mental  excitement  and  wakefulness. 

6.  SoLANACEA  MYDRIATICA  (m^ifna^ica,  from  /*«8ptoeftj,  dilatation  of  flic  pupil; 
idanaoeous  substances  causing  dilatation  of  the  pupil ;  pJiantasmatica,  from  ^dvtaafta, 
apkanfom;  agents  creating  phantasms;  phantastica).  Atropa  hdladonna  ;  datura 
ifhEmontum  ;  and  hyofcyamui  niger. 

These  agents  produce  dilatation  of  pupil  (see  p.  234),  long-sightedness  (presby- 
ia),  great  dryness  of  throat,  cheerful  delirium,  with  phantasms,  followed  by  stupor. 
eyes  are  usually  blood-shot     Convulsions  are  not  constant. 


£' 


■  On  f*«  TrrparatiwM  of  the  Indian  Hempf  or  Gunjah  (Cannabis  Indiea),  their  Efftrts  on  the  Animal 

r\um  in  Healths  and  their  Utility  in  the  Treatment  of  Tetanus  and  other  Convul^ve  Disorders,  by  W. 
0*ShaDghiieiiy,  M.D.,  Calcutta,  1839. 

*  For  •  Tcry  intereating  account  of  the  dTccta  o(  Indian  Hemp,  aee  Dr.  Morenu'a  work  entitled  Du 
Btehis  tide  r  Alienation  Mentale,  EtMdes  Psyehologiques,  Paris,  I84S.  Reviewed  in  Porbea^a  Brit,  and 
Ftnign  MUdicai  Review j  vol.  zziii.  1817. 

*  Di€timmnmf  FracHcal  MtdicinSj  vol.  iii.  p.  370.  *  Op.  tnpra  ctf.  vol.  iii.  p.  404. 
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The  obscarity  of  vision  or  blindDesa  produced  by  tbcso  agents  is  leferftUe  oUeh, 
if  not  entirely,  to  tbe  altonitioD  in  the  refractive  action  of  the  eye  (aee  p.  31^ 
by  which  presbyopia  is  indnced ;  for  it  is  greatly  relieved  by  the  use  of  msgnifji^ 
passes.  The  i^ctilty  of  deglutition  depends  principally  on  the  cxVemc  dryiw* 
of  the  throat ;  and  hence  it  w  partially  relieved  by  taking  water  with  each  mou ' 
ful.  The  hoarse  voice  or  aphonia  probably  arises  from  the  same  cause,  for  it  a 
is  relieved  by  drinlditg  water. 

A  scarlet  eruption  occurs  in  poisoning  by  belladonna.  Both  belladonna  and  st 
moninm  are  aero-narcotics.  They  produce  dilated  pupil  by  topical  applintioD  (i 
p.  234). 

Hyoscyamus  is  used  aa  a  culmtng,  soothing,  and  tranqniUizing  agent  jn  nem 
excitability  and  mania.     Belladonoa  and  stramonium  are  rarely  employed  Sat  thv 
mental  influence.     Their  other  uses  vill  be  noticed  hereafter. 

Order  2.  .^bthetica  (oJsSiiriaa  ;  from  aiaSfjiin,  tentafion).  Agenta  aAetilg 
scueation. 

At  llie  leim  ailhtlica  ngijilies  to  anjr  or  all  or  ihe  senseB.  il  is  npcesmry  lo  ijualiiy  it  vbiinvf ' 
apply  il  to  any  imnicular  lonie.  Agents  wliicli  BiTecl  any  or  tbe  leniei  may.  tberefpre,  te 
called  aithrlica  communia;  Ibose  Bfiecling:  Bight,  a,  optka  ;  those  Bfl'ecling  bearing,  ■.  fliaMhy 
thoie  nfieciing  ttaeW,  a.  otnatica ;  tliose  afiecling  lasie,  ct.  jnufua ,-  and,  laelly,  iboM  aflinliiy 
coitimoQ  BOnaibiliiy  or  touch,  a.  kapiica. 

JEstheticB  are  employed  in  medicine  either  to  heighten  sensibility  or  tolesECsil: 
in  the  formor  case  they  may  be  termed  Jii/peree»lAelica;  in  the  latter,  aiuulJutim. 

Sub-order  1.  Htpeb^steexica.  (vntpaisSi^itxa  j  from  iiti(,  above  or  oeer,  ui 
oieBiitiia).  Agents  which  render  sensation  more  acntc. — Stiychnos  nux  vomia; 
strychniai  bjiicia  ;  rhu  toxicodendron  (?) 

Nns  vomica,  etrychnia,  and  brucia,  heighten  the  HensatJong  of  touch,  visioD)  ui 
hearine,  and  give  rise  to  various  unpleasant  or  painful  scDEations  in  difioicnt  paill 
of  the  Dody,  especially  in  paralyzed  parts.  Toxicodendron  also  is  said  to  have  pn»- 
daced  a  return  of  sensibility,  with  a  feeling  of  burning  and  pricking  in  panljvd 
parts. 

These  agenU  have  been  employed  to  excite  the  sensibility  of  paralyzed  parta. 

Sub-order  2.  An^ssthetica.  {a,>ain9i)ti.ta ;  from  a  non,  and  oisSfiuaV 
Nnrcolica  (™fiv.T«a,  from  vaf%aiii,(,  a  hcnumhing) ;  anodyiia  {dmJ!v*a,  from  aa^Kj 
and  dtur^,  paia)  ;  paregorica  ((top^opma,  from  ((apiiyojiiu,  /  soothe  or  apptoMy 
Agents  which  diminish  sensibility  or  relieve  pain,  The  term  anmstbcticft  ia  com- 
monly applied  to  agents  which  diminish  common  aensibility  or  sensibility  to  pun. 

This  sub-order  includes  a  considerable  nnmber  of  agents,  viz.,  the  mriJ^ilm^ 
meamira,  cannahina,  and  loUmaixa  myilriatka  before  mentioned  (see  pp,  235-7)( 
to  which  must  be  added  oconil-am  napcUiu,  nconitina,  veraCria,  niHvffaiH  pn- 
torj/dum,  hi/droctjanic  acid,  and  tbe  substances  containing  it,  and  tJie  aikali» 
cyanidts.  These  agents  considered  as  aneosthetics  may  bo  arranged  in  two  diritioi^ 
as  follows : — 

1.  Vapoors  or  gases  which,  when  inhaled,  temporarily  Guspend  the  common  at 
general  sensibility  of  the  body — in  other  words,  produce  insensibility,  and  an 
thereby  fitted  for  preventing  pain  during  surreal  operations  and  partitrition— a»- 
the  ansesthctios  commonly  so  called.  I  shall  term  them  the  anatlhrlica  pnev-matira 
{nvtuiiima.;  from  nftu,  /  hrtnthc'),  to  distinguish  them  from  other  anuslhotia 
agents. 

Those  in  common  use  ore  the  vapours  of  cJUoro/orm  and  ether  (sulphuric  elhtr}- 

Protoxtdf  of  nilragrn  and  Iho  rnpours  of  hydnxkloru:  Had  nitric  cthert,  of  kniint,  aod  of  1>^ 
phuril  of  carbon,  oro  said  to  prodmc  eimilar  eliecls. 

By  inhalation  these  vapours  arc  absorbed  into  the  blood.  This  is  proved  by 
detection  of  them  in  different  parts  of  the  body  (even  in  amputated  limtiB),  and  bj 
tlieir  continued  exhalation  by  the  breath  for  some  time  after  the  individual  hu 
ceased  lo  inhale  them. 

The  blood  thus  holding  in  solution  the  vapour  of  the  anfeelhetio  agent,  aott 
tluMervouB  centres,  and  disturbs  or  suspends,  or  even  destroys,  their  funclioni. 
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All  tlie  functioDB  of  the  nervoiu  centres  are  not  simnltaneonsly,  bnt  sucoessiycly 
progrefidTely,  affected.  The  intellect  or  mind,  and  volition  or  the  power  of 
pgnktang  looomotion,  are  first  lost ;  then  sensation  and  motion ;  and  lastly  the 
fomer  of  respiration.  The  action  of  certain  parts  supplied  by  the  ganglionic  system 
if  mentBf  as  the  heart  and  intestines,  continues  for  some  time  after  the  death  of 
Ibe  indiridiiaL 

Floorens'  thus  describes  the  succossive  and  progressive  action  of  ether  on  tlie  nervous 
RBBIKS :  First  the  cerebral  lobes  lose  their  power,  viz^  the  intellect ;  next  the  cerebellum  loses 
ibi  vic^  the  power  of  regulating  locomotion ;  afterwards  the  spinal  marrow  loses  the  principle 
of  sensation  and  motion;  and  lastly,  the  meilulla  oblongata  loses  its  power,  viz.,  the  motor 
piiociple  of  respiration  ;  and  with  tliis,  life  is  lost 

The  effects  produced  by  the  inhidation  of  these  agents  may  be  conveniently 
■Ranged  in  three  stages ;  the  first  stage  is  that  in  which  the  mind  is  clear,  though 
die  feelings  are  somewhat  altered,  and  volition  is  exercised.  The  second  stage  is 
Aat  of  inebriation,  in  which  both  the  mental  faculties  and  volition  are  impaired, 
bat  in  which  consciousness  still  remains.  The  third  stage  is  that  of  unconscious- 
or  insensibility,  or  dead  drunkenness.  Of  this  third  stage  there  arc  three  dc- 
:  In  the  first  or  mildest,  the  respiration  exists;  and  muscular  twitches,  in- 
vohmtarj  movements  or  rigidity  of  the  muscles,  and  groans  and  cries,  sometimes 
oecnr ;  but  no  articulate  sounds  :  in  one  case  (that  of  a  man),  operated  on  under 
the  inflocnoe  of  chloroform,  at  the  London  Hospital,  an  imperfect  and  slight  attack 
cf  opisthotonos  took  place.  In  the  second  degree,  the  insensibility  is  complete, 
toft  so  movements,  except  those  of  respiration,  are  observed;  the  breathing  is  often 
attended  with  snoring,  and  occasionally  with  stcrtor:  the  iris  is  fixed;  and  the 
orbicolaiis  palpebrarum  does  not  contract  when  touched.  In  the  third  degree,  the 
nnintion  is  paralyzed,  and  death  occurs. 

in  a  fifttal  case  from  the  inhalation  of  chloroform,  after  insensibility  had  been  in- 
laoed,  the  patient  (a  girl,  aged  15)  gave  a  kick  or  twitch  at  the  termination  of  the 
iadnon ;  her  lips,  which  had  been  previously  of  good  colour,  became  suddenly 
Uanched,  and  she  spluttered  as  if  in  epilepsy.  No  rally  took  place,  and,  within 
tvo  minutes  from  the  commencement  of  inhalation,  the  patient  was  a  corpse." 

There  is  diminished  sensibility  to  pain  during  the  second  stage.  Complete  insen- 
■Ulity  to  pain  exists  during  the  third  stage ;  in  some  cases  it  is  also  found  in  the 
leeciDd  stage.  Unconsciousness,  therefore,  is  not  absolutely  essential  to  the  anass- 
Ostic  effect* 

When  patients  are  recovering  from  the  state  of  insensibility,  the  inhalation  having 
diaoontinued,  it  often  happens  that  they  acc|uire  consciousness,  vision,  hearing, 
lad  the  power  of  speech,  without  becoming  sensible  to  the  pain  of  an  operation. 

Eveiy  one  is  now  familiar  with  the  application  of  these  anassthctics  for  the  pre- 
vention of  pain  during  surgical  operations  and  parturition.  Tliey  have  also  been 
ved  with  much  success  in  other  cases  as  anodynes,  antispasmodics,  and  soporifics. 

2.  The  second  division  of  anaesthetics  consists  of  solid  and  liquid  agents  which, 
^len  swallowed,  injected  into  the  rectum,  or  applied  to  the  skin,  alleviate  pain.  It 
]iidade0|  therefore,  all  those  substances  to  which  the  term  anodi^ne  has  hitherto  been 
aanally  applied.  The  agents  belonging  to  this  division  may  be  arranged  in  three 
poaps  aa  follows : — 

A.  Some  of  these  agents,  when  applied  to  the  skin  or  lips,  occasion  numbness  of 
die  part,  alons  with  tingling  and  pricking,  somewhat  analogous  to  the  feeling  which 
ii  ezperienoed when  sensation  is  returning  to  a  part  which  has  been  ''asleep,"  after 

>  campus  RemdM»t  t.  xziv.  No.  8.  Feb.  IS,  1&47. 

■  LmhTm  Medieai  Gazette,  Feb.  11, 1848. 

"  Dr.  Saow  {LoMeel,  Feb.  12, 1816}  thinks  that,  ia  all  caiea  in  which  patients  fe«l  no  pain  during  turgi- 
ssl  Ofientiona,  previone  uneomcionmeBs  must  have  rxiatcd.  I  believe  thin  tn  bo  nn  error.  An  Irishman 
lad  his  leg  ampotated,  at  the  London  Hospital,  under  the  inflncnce  of  ether,  without  experiencing  pain ; 
■d  the  aly  winks  and  facetious  nods  during  the  inhalations,  and  the  humorous  observations  made  in  the 
talcrralf.  left  no  doubt  in  the  mind  of  every  ];>crsun  present  of  his  consciousness  during  the  whole  period. 
An  imperfect  report  of  the  case  appeare<l  in  the  Times,  and  was  copied  into  the  London  Medical  Gazette y 
Ja.  91, 1847.    This  pntieat  was  a  spirit  drinker. 
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tlio  removal  of  pressure  upon  a  nerve,  and  which  is  commonly  called  ''^ns  and 
nuiKilcs/'  Sach  agents  may  be  denominated  nerv&'henumben.  The  topical  eftofe 
which  they  produce  is  allied  to  that  occasioned  by  some  acrids;  but  is  devoid  of  the 
sensation  of  heat. 

Aconiium  napdluBj  aconitinay  and  veratria,  produce  the  effiacts  just  described. 

Tincture  of  aconite,  when  taken  internally  in  small  doses,  produceS|  espedally  is 
hysterical  females,  tingling,  numbness,  and  various  anomalous  sensations  in  diffianBt 
parts  of  the  body.  Tnose  remote  effects  probably  depend  on  the  topical  action  of 
the  active  principle  of  the  aconite  on  the  nerves  through  the  medium  of  the  blood 
(see  p.  234). 

The  benumbcrs  are  adapted  for  the  relief  of  neuralgia. 

0.  Some  anscsthetics  produce  no  perceptible  alteration  in  the  normal  feeling  of 
the  parts  to  which  they  are  applied,  though,  when  taken  internally,  they  beoona 
absorbed,  and  relieve  pain.  Their  anodyne  effect  seems  referable  to  their  inflnenee 
over  the  nervous  centres,  on  which  they  act  as  stupcfacients.  These  are  the  agents 
to  which  the  term  ano(Ii/ne  is  usually  applied.  This  group  includes  the  mectmieOf 
methf/fdcay  cannahina,  and  solanacea  mydriatica.  Of  these,  ether,  opium,  and 
morphia,  are  by  far  the  most  certain  and  effective  anodynes  for  relieving  acute  pail 
of  internal  organs.  They  are  most  successful  in  alleviating  spasmodic  pain  (see 
ante^  pp.  236-238). 

y.  Another  group  of  agents  used  for  relieving  certain  kinds  of  pain  indndei 
hydrocyanic  acid^  and  substances  containing  this  acid  (as  volatile  oil  of  hii^al' 
mondsj  clierry-laurel  watery  &c,),  arsenic,  trisnitrate  of  bismuth,  the  ferruginea^  ami 
disulphate  ofquina. 

These  agents  relieve  only  certain  kinds  of  pain,  such  as  that  commonly  known  ai 
neuralgic;  and  not  always  this.  They  do  not  act  either  as  benumbers  or  stupeb- 
cients. 

Hydrocyanic  acid  has  a  very  slight  benumbing  effect  on  the  nerves  of  oommon  senatiaB; 
and,  in  large  doses,  occasions  sudden  loss  of  intellect,  sensation,  and  volition,  usually  with  csd* 
vulsions. 

In  many  cascs»  if  not  in  all,  the  pain  which  they  relieve  is  produced  by  reflection 
or  sympathy.  This  reflection  of  impressions  which  produce  sensation  is  effected  bj 
the  nervous  (probably  the  spinal)  centre. 

The  agents  above  enumerated  as  relieving  neuralgia  probably  do  so  by  their  in- 
fluence on  the  nervous  centre.  Ilydrocjanic  acid  is  well  known  to  depress  the  reflex 
motor  functions  of  the  spinal  cord,  and  it  is  not  unlikely,  therefore,  that  it  does  the 
same  with  the  reflex  sensory  functions.  The  metallic  salts,  above  mentioned  n 
being  useful  in  neuralgia,  are  valuable  agents  in  relieving  certain  disorders  refen^ 
ble  to  the  reflex  motor  functions  of  the  cord,  such  as  chorea  (see  ante,  pp.  227  and 
220). 

This  group  of  anoDsthctica  is  applicable  to  neuralgia  in  general;  but  is  more  pa^ 
ticularly  sen^iceable  in  the  neuralgia  of  certain  parts,  as  of  the  face  (tic  douloureux), 
of  the  stomach  (gastrodynia),  and  of  the  bowels  (enterodynia). 

Order  3.  Cinetica  (xivr^tixd-,  from  xCvtjai^,  motion).  Agents  affecting  the 
voluntary  and  reflex-spinal  movements. 

The  cinetica  may  be  considered  under  four  heads,  according  as  they  afiect  the 
tonicity  or  the  irritability  of  muscles,  the  exercise  of  volition,  or  reflex-spinal  action. 

o.  Cinrtica  affectinfj  the  tonicity  ofmnsclcs. — Muscular,  as  well  as  some  non-muB- 
cular,  parts  possess  the  property  called  tonicity  or  tone,  sometimes  termed  retracH' 
lify.  It  is  a  tendency  to  passive  or  slow  and  moderate  contraction  not  necessarily 
alternating  with  relaxation.  It  is  augmented  by  cold  and  impaired  by  heat.  It  is 
greatly  influenced  by,  if  it  be  not  absolutely  dependent  on,  the  cerebro-spinil 
system.* 


*  See  Dr.  M.  Hall  On  tht  Diseases  and  Dtrangtments  of  the  Nervous  Syittm,  p.  78. 
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wtatiad  iflents  which  angment  the  tonicity  are  called  t&nics,  while  those 
Kii  it  are  denominated  r^xants. 

SBB  •.  ToNlOA  (foyixa;  from  'tovoi,  tone).  Corroborantia  sea  roharantia; 
;.    Agents  which  increase  the  tone  of  the  system. 

0(*  giret  the  following  definition  of  tonics  :•— "  Tonics  are  substances  which  neither 
J  nor  senablj  call  forth  actions  like  stimalantSi  nor  depress  them  like  sedatives,  bat 
'  ID  the  oerroiif  qrstem  to  generate  or  secrete  the  nervous  influence  bj  which  the 
m  it  ■treogtbened.*' 

Son  of  a  tonic  most  not  be  confounded  with  that  of  a  stimulant.     Tonics 
glh,  stimnlants  call  it  forth.     Stimulants  excite  action;  but  action  is  not 
cm  the  contrary,  over-action  increases  exhaustion.' 
lowing  is  m  list  of  the  substances  to  which  the  term  tonic  is  usually  ap- 


1.  VEGETABLE. 


I  palmatos — Badix  eahimba. 


a  triandra— JZodiz  rhatama, 

ZMMm 

imomim — Cortex  fiudiu, 
dfuis— Cbrfer  frueti^, 

qfliirinilis     Cortex  etuparia. 

a  amara — Cortex  rcuhcii. 


lyloo  campechianum— X^mim. 
Saiadin — Extradum. 

manopiom— £dradiim  {kino). 


a  Tormentilla — Radix. 
ilHunim— '.RcmKz. 

I 

gnmatnm —  Cortex  fruct&a. 
1  Salkaria — Radix. 

m 

ndonim— 'jRacnx. 
euB. 

•:  plnrimsB  species— Cortex,  Qinna, 

I    Gambir  —  Extractum    ( Gambvr  ; 

B.  \Catecku). 

mn  Deii9*Ieoni8 — Radix. 

am  Tulgare — Eerba. 

kk  Abainthium — Herba. 

iifl  nobiUs— FIbrvf. 

ieleuiuoi— Aaiftx. 


EaicAcss. 

Arctostaphylos  Uvae-ursi — Foha. 
Afoctkacxx. 

Strycbnos  Nux  yomica— Srnima  ;  ttryckma  ; 
brucia. 
Gentiahacex. 

Gentiana  lutea — Radix. 

Agathotes  Chirayta — Herba. 

Erytbreea  Centaurium — SwnmUaUi. 

Menyanthes  trifoliatar— jH(r6a. 

POLTOOITACEJB. 

Rheum — Radix. 
Polygonum  Bistorta — Radix. 
Rumex  aquaticus — Radix. 
Lauraces. 
Nectandra  Rodiei— Corfex,  bebeerine. 

EUFHORBIACEJB. 

Croton  Cascarilla— Cortex. 
Urticacejb. 

Humulus  Lupulus— £SfrD^'. 
Ulmaceju. 

Ulmus  campestris — Cortex. 
Cupuunax. 

Quercus  pedunculata — Cortex, 

Quercus   infectoria  —  QaUm;  cuidum  tanni* 
cum  ;  acidum  gatticum. 
Salicacex. 

Salix :  plbrimcB  species— Corf  ex,  Sdlicin. 
Skilacex. 

Smilax :  plurimee  species — Radix. 
Acoeacex. 

Acorus  Calamus — Rhizoma. 

Lie  REIT  AC  EX. 

Cetraria  Islandica. 


2.  ANIMAL. 
Bos  taurus — Fel. 


3.  INORGANIC. 


lis  (see  ante,  p.  211). 
na  cute,  pp.  201  and  217). 
a  (aee  omIc,  pp.  201  and  226). 


Argenti  nitras       "^ 
Zinci  acetas  J 


Frimcipiee  ef  Medicine,  p.  W,  4th  «dit.  1841. 
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Besides  the  preceding,  various  other  substauces  are  by  some  writers  dienoniiiiatei 
tonics. 

**The  term  tonic,'*  says  Dr.  Billing,  "is  applicable  to  all  those  mediciDet  which  core  ehranie 
inflammation  without  being  either  stimulant  or  directly  sedative  or  depletory."  Ai  uuamtf 
cures  inflammation,  both  when  stimulants  are  carefully  withheld  as  well  as  when  ihejwe 
necessarily  administered,  he  considers  this  metal  to  be  **  neither  stimulant  nor  aedative,  bol  tonio; 
that  is,  by  its  specific  action  on  the  capillaries,  whether  directly  on  their  tisiue  or  throoi^  the 
medium  of  their  nerveSi  it  causes  them  to  contract  when  (though  all  the  injecting  ibffca  c^  tht 
heart  were  taken  off  by  sedative  treatment)  they  would  not  have  had  power  to  clote ;  for,  whea 
introduced  into  the  system,  it  circulates  to  the  capillaries,  and  gives  them  tone  to  contract  ■■■• 
logous  to  the  effect  of  an  astringent  applied  to  external  sores.  Liquor  arteniealiai  nimic  of 
silver,  the  solpliates  of  copper  and  iron,  mezcreon,  dulcamara,  oolchicum,  Ac  haTe  a  nmiiw 
action,  some  of  which  are  more  available  than  others  in  particular  cases."  "'Even  naraodoi  fl» 
c]ucntly  become,  in  an  indirect  manner,  most  usefully  tonic." 

The  active  principles  of  the  tonics  are  of  five  kinds : — 

1.  Vegetable  alkaloids,  as  quina,  oinchonia,  bebeerine,  strychnia,  bhicia,  Ac 

2.  VeyetaUe  cn/stallizahle  but  indifferent  principleSy  as  salicin,  casoaiilliiii  gBfr 
tianin,  &c. 

3.  Tegetahle  acidsy  as  tannic,  g^^o,  chrjsophanic,  &c.,  acids. 

4.  Animal  matter,  bile. 

5.  Inorf/anic  substances.  Certain  metals,  as  iron,  arsenic,  silver,  ooppefi  nM^ 
bismuth,  and  aluminum,  form  compounds  which  are  used  as  tonics.  Some  of  the 
mineral  acids,  as  the  sulphuric,  nitric,  and  hydrochloric,  are  employed  as  tonies. 

Some  of  the  vegeuible  tonics  are  said  to  owe  their  bitterness  and  medicinal  actiTitj  ID  t 
principle  to  which  the  terms  materia  hermaphrodilaj  materia  fopomiora,  and  extrodtw  matts',  havB 
1x;en  applied.  It  is  described  as  being  of  a  brown  colour,  soluble  in  wnter  and  alcohol, iniolaldt 
in  ether,  and  becoming  insoluble  in  water  by  long-continued  boiling  and  by  exposure  to  li^ 
and  air. 

That  a  substance,  or  mixture  of  substances,  possessed  of  these  pmperties  may  be  obtained 
from  various  plants  cannot  be  doubted,  but  it  is  not  probable  that  chemists  have  yet  meoeeded 
in  obtaining  a  proximate  principle  to  which  the  term  extractive  can  with  propriety  be  applied. 
What  has  hitherto  been  procured  is  a  mixture  or  compound  of  several  principles,  such  asvef^ 
table  acids  and  their  combinations  with  potash  and  lime,  colouring  matter,  sugar,  gam  (rendend 
soluble  in  alcohol  by  its  combination  with  other  substances),  vegetable  bases,  ftc. 

The  topical  effects  of  the  tonics,  considered  as  a  class,  are  not  very  consideralib. 
Those  which  contain  tannic  acid,  as  well  as  the  mineral  astringents,  act  ohemieallj 
on  the  tissues  to  which  they  are  applied  (see  ante,  pp.  144  and  201). 

The  tonic  principles,  when  taken  into  the  stomach,  form,  in  most  cases,  new 
chemical  combinations ;  then  become  absorbed,  and  are  afterwards  thrown  oat  of 
the  system  by  the  cxcrctins  organs.  Some  of  them  (e.  tj.  quina  and  chzysophtiuo 
acid  [colouring  matter  of  rhubarb])  have  been  detected  in  the  blood ;  some  (e.  g. 
gallic  and  chrysophanic  acids,  and  quina)  have  been  found  in  the  urine;  some  (e.g. 
((uina)  iu  the  milk ;  and  some  (e,  g.  chrysophanic  acid)  in  the  cutaneous  traiupiFa- 
tion  (sec  ante,  pp.  140  and  141).  Tannic  acid  becomes  converted  into  gallic  and 
pyrogallic  acids,  which  arc  found  in  the  urine.  The  changes  which  the  mineral 
substances  used  as  tonics  suffer,  and  the  evidences  of  their  absorption  and  aohae- 
quent  excretion,  have  been  before  adverted  to  (see  Spanesmicaj  p.  210,  and  Hmmth 
tinica,  p.  226). 

The  agents  called  tonics  only  act  as  such  in  certain  states  of  disease.  Under 
other  conditions  they  act  as  irritants  or  stimulants,  or  even  as  sedatives. 

In  the  healthy  state  moderate  doses  produce  no  sensible  effects,  or,  perhaps,  a 
nlight  excitement  of  the  appetite  merely,  while  large  quantities  give  rise  to  naosea- 
and  vomiting.  They  may  then  act  as  sedatives  by  nauseating.  In  irritation  or 
inflammation  of  the  stomach  and  intestines,  and  in  febrile  conditions  of  syBtem, 
attended  with  a  hot  and  dry  skin,  and  a  furred  and  dry  tongue,  tonics  act  as  loed 
irritants  and  stimulants,  and  add  to  the  severity  of  all  the  morbid  symptoms. 

Tonics  sometimes  purge,  at  others  constipate.  When  diarrhoea  arises  from,  or  is 
kept  up  by,  a  weakened  state  of  the  intestinal  tube,  tonics,  by  restoring  strength, 
may  produce  constipation.     On  the  other  hand,  when  constipation  depends  on  a 
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and  torpid  oondition  of  this  tabe — a  circumstance  not  nncommon  in 
Hues  not  nnfreqoently  occasion  alvino  evacuations.  Dr.  CuUeU;  having 
f  frequently  bitters  act  as  laxatives  and  purgatives;  has  inserted  them  in 
idiaiiiea. 

ra  doeely  related  to  stimulants;  and,  on  many  occasions,  the  so-called 
JioeB  aet  really  as  stimulants.  Thus,  in  weak  but  irritable  subjects  re- 
mt  m  protracted  state  of  fever,  disulphate  of  quina  will  frequently  act 
ical  irritant  and  stimulant,  and  produce  nausea,  vomiting,  furred  tongue, 
ite  of  system,  headache,  &c. 

the  agents  employed  as  tonics  produce,  when  taken  in  large  doses,  oon- 
nements,  or  even  a  tetanic  state,  giddiness,  delirium,  &o. 
e  emploved  where  the  tonicity  of  the  system  is  defective;  that  is,  in 
ny  or  debility,  with  a  soft,  flaccid,  and  loose  condition  of  the  soft  solids. 
tministered  in  these  cases,  their  true  tonic  operation  is  then  observed. 
i£ato  effects  are  to  increase  the  appetite  and  assist  digestion.  After 
•aen  administered  for  some  time,  the  soft  solids  (as  the  muscles,  cellular 
become  firmer,  the  muscular  strength  greater,  and  the  pulse  btronger, 
quicker.  In  fact,  all  the  functions  are  performed  with  more  energy, 
lent  is  capable  of  greater  exertion. 

«  remarkable  for  their  peculiar  and  powerful  curative  agency  in  certain 
nae  pathology  is  very  obscure.  I  refer  now  to  the  cure  of  ague  by 
qoina;  of  chorea  by  arsenic  and  iron;  of  neuralgia  by  arsenic,  quina, 
ad  of  epilepsy  by  arsenic,  silver,  and  zinc  (see  pp.  228,  229,  230,  and 
me  effects  prove  the  action  of  tonics  on  the  central  organs  of  the  nervous 

ir  may  be  amfuged  in  three  sections,  as  follows : — 
umoENTiA  Yeqbtabilia  Pura. — Pure  vegetable  astringents.  This 
prriiends  those  vegetable  tonics  which  possess  considerable  astringcncy 
ir  no  bitterness  ;^  such  as  tannic  and  gallic  acids,  oak-bark,  nut-galls, 
ileohu,  l(^ood,  rhatany,  tormentilla,  pomegranato-rind,  bistort,  and 
Be  agents  are  principally  remarkable  for  causing  local  contraction  and 

(or  astriction)  of  the  tissues.  They  contract,  and  give  greater  dcns- 
Boacular  fibres,  diminish  the  calibre  of  the  bloodvessels  and  exhalants, 
'  check  hemorrhage  (whence  their  denomination  of  sfi/ptics),  and  diminish 
nd  exhalation  when  applied  to  mucous  membranes  or  other  secreting 
bk  the  mouth  they  give  rise  to  a  peculiar  sensation  of  roughness  and 

These  effects  have  been  ascribed  to  a  chemical  or  physical  agency. 
Pollen  places  astringents  among  substances  acting  on  the  simple  solids, 
inother  part  of  his  treatise,  he  admits  that  they  act  on  the  living  as  well 
mple  solids.  The  late  Dr.  Adair  Crawford"  ascribed  the  effects  of  both 
and  bitters  to  their  influence  in  promoting  the  cohesion  of  the  animal 
immersed  some  pieces  of  intestines,  of  skin,  &c.,  in  various  bitter  and 
nfiirions,  while  others  were  placed  in  water  merely  as  a  standard  ;  and 
erved  the  comparative  weights  required  to  break  them,  from  which  he 
I  relative  strength  of  different  tonics.  But  this  mode  of  reasoning  natur- 
o  erroneous  inferences,  since  the  vital  powers  of  the  system  are  quite 
The  relaxed  state  of  parts,  which  astringents  are  useful  in  obviating, 
t  on  a  mere  mechanical  or  chemical  alteration,  but  in  some  change  m 

vital  powers;  and,  therefore,  the  agents  which  counteract  it  must  nave 
than  a  mere  physical  or  chemical  action.  Moreover,  the  results  obtained 
irfbrd  depended  probably  on  the  different  degrees  of  antiseptic  power  pos- 
16  substances  employed.  Astringents  produce  the  constitutional  effects 
sr  tonics :  administered  in  moderate  doses,  they  promote  the  appetite, 

ibaervBtioDt  on  the  diitinction  between  astringency  and  bitterneu,  aee  PerceraPa  Essays, 

Load.  1779. 

wmmmi  Tufmiry  into  the  Efftets  of  Tonics,  ^e.  1816.  • 
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iiBr  i^   :^r  -12*1  vigour  of  the  general  system.     They  are 

,^    iL-cuyc'idc  indications  as  the  bitter  tonics.     Thos^ 

--  ■•'  —r  '^1^  occurrence  of  a  paroxysm  of  intermittenft 

_  '  .r*   .nen  useful,  independently  of  their  power  of 

«:.«I^-^     3a:  this  group  is  principally  employed  for  its 

.1.1  ibres  and  tissues,  and  to  prevent  or  check  ezces- 


••• 


J.K-C    CWi 


,1,    ••.-.»  ft 


it:^  are  characterized  by  bitterness.     GThey  may 

.  -  '  — Simple  or  pure  bitters.     This  group  inclodeB 

^  _   r-.»H*ss  bitterness  with  little  or  no  astringency  or 

.^  ^  i.rred  qua.ssia,  simaruba,  gentian,  chirayta,  conunon 

7    :iiese  must  be  added,  the  vegetable  alkaloids  and 

•J.  *niiciples  before  mentioned.    These  remedies  are  em- 

<r^.t  ind  assist  digestion  in  atonic  and  enfeebled  condi- 

^UL^ral  tonics  in  feebleness  and  debility  of  the  whob 

J*.  ru'Oicles;  as  antipcriodics  in  intermittent  diseases;  and 

iiucdciul  operation  in  expelling  intestinal  worms  has  been 

>  uiiuence  over  these  parasitical  animals,  bat  ought  pa*- 

x'  their  improvement  of  the  condition  of  the  alimentaij 

.   't  those  states  which  favour  the  production  of  these 

L  '.Iicy  possess  of  retarding  the  acetous  fermentation  may, 

ueticial  operation  in  some  dyspeptic  cases  accompanied 

'  nr — Mucilaginous  or  demulcent  tonics,  which  contain, 

<  .'.L.  'Jiucilagc  or  starchy  matter,  bat  little  or  no  aroma  or 

^  ^^  ::JL  iuoludcs  calumba,  and  Iceland  moss.    In  addition  to  the 

..^/iv  jiict*n«,  they  possess  demulcent  and  slightly  nutritive  prop^ 

lie  presence  of  starch. 

ijrcifantia, — Aromatic  bitters,  which  possess  bittemeHi 

..,.  .     .'.'.  -r    ierivod  from  the  presence  of  volatile  oil),  but  little  or  no 

>  /•.  i:{.*  coutains  wormwood  and  elecampane,  cascarilla,  angustnn- 

.    .  ...J  pool,  and  hops.     These  substances  possess  the  combined 

.  .-...^  .tad  bitter  tonics,  and  are,  therefore,  useful  where  these  aie 

t.'u  Au   hixativa. — Resolvent  or  laxative  bitters.     To  thia 

*.n.\aoum,  rhubarb,  aloes,  and  extract  of  ox  bile.     In  addition 

v?s  -lioiso  agents  act  as  laxatives  or  purgatives.     They  are  em- 
.    .  .  .•.:*c  or  resolvent  tonics  in  chronic  visceral  affections,  especially 

'..fciuts,  uterine  disorders,  &c. 

.     .     v.iif. — Astringent  bitters.     This  group  contains  those  vegcU- 

V  vs.  >6  b<^th  bitterness  and  astringency  in  an  eminent  degree.    It 

..;..  k.  ohu-bark,  and  willow-bark.     It  combines  the  effects  of  both 

^     ^r    .5s  and  is  by  far  the  most  important  group  of  the  class,  since 

,   .   ,.  .'^rk,  the  most  powerful  of  the  vegetable  tonics. 
,     I  Hvivii.v. — Mineral  tonics.     This  section  includes  the  metallic 
.    JvU,  *J-23,  and  22G),  the  mineral  acids  (see  antCj  p.  211),  and 

:;m.a\antta  DEPRiMENTLi. — Depressing  relaxants.     These  are 

^ .  A>s^  aud  lower  the  tonicity  of  fibres,  and  tiiereby  cause  relaxation 

. .,  .  iiior  tissues. 

.^.,v,,i\icr  Ivlong  the  nanatHithuj  cmcfi'cs,  especially  emetic  tartar  («e 

^    .Mt/ii^"'<'S  prticularly  tobacco  (see   sethitira),  and  the  anscifhetica 

^^iits  are  employed  to  lower  the  powers  of  the  muscular  and  vascular 
'tioa.  they  are  administered  to  cause  relaxation  of  the   muscles,  and 
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tkoeby  to  enable  the  siirseon  to  effect  the  reduction  of  dislocations  of  the  larger 
joints,  and  of  strangolated  hemisB.  When  they  are  employed  to  reduce  the  power 
of  the  heart  and  arteries^  they  are  denominated  sedatives,  and  as  such  will  be  noticed 
hsreftfter. 

^.  (Xneiica  affecting  the  xrritahility  of  finuxUs. — ^Irritability  is  a  property  peculiar 
ta  mncalar  stractores,  and,  unlike  tonicity,  is  increased  by  warmth,  and  decreased 
bj  cold. 

Host  physiologists  regard  irritability  as  an  inherent  property  in  the  muscles 
themselves  \  but  some^  consider  it  to  be  derived  from  the  spinal  cord.  However 
this  mmy  be,  it  is  admitted  by  all  that  the  irritability  of  muscles  is  greatly  under 
the  iaflnence  of  the  nervous  system. 

The  oontraction  of  muscular  fibres  may  be  induced  by  the  nervous  stimulus  (vm 
aerwsa)  and  by  stimuli  acting  directly  on  the  muscular  fibre. 

The  antispasmodic  and  paralyzing  effect  of  opium,  and  the  spasmodic  or  tetanic 
condition  induced  by  nux  vomica,  are  referable,  at  least  chiefly,  to  changes  effected 
in  the  nervoos  stimulus,  and  not  to  alterations  of  the  contractility  of  the  muscular 
fflne.  For  Matteucci^  found  that,  in  frogs  poisoned  by  opium  or  nux  vomica,  when 
the  excitability  of  the  nerves  was  destroyed,  and  when  Uie  electric  current  which 
was  applied  to  them  no  longer  occasioned  muscular  contractions,  the  muscles 
thenseiTesy  when  submitted  directly  to  the  action  of  the  current,  underwent  con- 
traelion. 

Tlie  dnetica  which  act  on  the  irritability  of  muscles  are  of  two  kinds, — those 
vUeh  ftogment,  and  those  which  lessen  this  property.  The  former  produce  spasm 
or  ecmTolsions,  and  may  be  termed  spastica  ;  the  latter  produce  a  paralyzed  state, 
sad  may  be  called  paralytica. 

SuB-OBDER  y.  SPASTICA  ((T;tatff  txa,  from  69td6if,  a  convulsion  or  spasm) ;  eon- 
ndsiva ;  tetanica.  Agents  which  augment  the  irritability  of  muscles  and  excite 
iposm  or  conTulsion. — ^This  sub-order  includes  strychnia  and  brucia,  and  all  the 
Tegetahle  substances  containing  these  alkaloids,  as  the  seed  and  bark  of  the  stem  of 
sIrydkMM  nux  vomtca,  the  seed  of  strycJtnos  ignatia^  snake  wood  (lignum  colubrinum), 
the  upoM  tieuUj  and  perhaps  the  seed  of  cerhera  tanghin.  These  agents,  as  I  have 
before  stated  (see  p.  238),  excite  common  sensibility,  and  act  as  hyperaesthetica. 
As  therapeutical  agents  they  are  used,  in  torpid  or  piuralytic  conditions  of  the  mus- 
enlar  system,  under  regulations  which  will  be  point^  out  hereafter. 

Oouiharides  appear  to  augment  the  irritability  of  at  least  some  muscular  parts  : 
the  neck  of  the  bladder,  for  instance ;  in  the  treatment  of  weakness  and  paralysis 
of  which  they  are  frequently  employed  with  advantage. 

CjTALsmcA. — ^According  to  Dr.  O'Shaughnessy^s  observations,  before  referred  to  (see  ante, 
p.  237),  eannabUindira  produces  a  cataleptic  condition.  In  this  state  the  muscles  are  moderately 
eontiacied,  but  flexible  and  pliant,  and  the  limbs  retain  any  position  or  attitude  in  which  they 
OHiy  be  placed.  It  is,  therefore,  a  modified  and  moderate  degree  of  tonic  spasm  ;  and  o gents 
vbich  indDoe  it  may  be  called  catalcptica  {jt»ra\nwriua ;  from  naraXn-ffid  catalepsy),  Indian 
beoip  has  been  used  as  an  antispasmodic,  anodyne,  and  soporific. 

SuB-ORDKR  9.  Paralytica  (jta^ax-vtixd)  from  na^oxvoi^,  paralysis).  Agents 
vbich  diminish  the  irritability  of  muscles  and  occasion  weakness  or  paralysis. 

This  sub-order  contains  conium  maculatum  and  its  alkaloid  conioy  as  well  as 
RTenl  of  the  subdivisions  of  the  order  Phrenica  before  noticed ;  as  the  meconica, 
9idkysiicaj  nicotianasj  and  solatiacea  mydriatica. 

These  agents  are  important  remedies  in  the  treatment  of  spasmodic  affections ; 
md  when  used  in  these  cases  they  are  termed  antifpasmodics  (anfinpasTnodica), 

Ciwttica  affecting  the  movements  of  Oie  iris. — ^The  movements  of  the  iris  are 
mfioeoced  by  many  medicinal  agents. 

1.  Some  cause  mydriasis  or  preternatural  dilatation  of  the  pupils.     These  may 

'  Dr.  M.  Hall,  hUdico-Ckirurgieal  Trniuaetions,  vol.  xzii. 

*LfttmnM  on.  the  Physical  Pkenonuna  of  Living  Bfingn^  pp.  9S.V-256,  Load.  1847;   Traiti  d€S  Phi- 
"■■^■u  EUctrO'Pkysiolosiques  di$  AnimauXf  pp.  211-242,  Paris,  1844. 
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be  called  taydriatiua.  Belladooiia,  stiramoniuni,  and  byoscytuuiu,  are  llie  motl 
important  agenta  possessing  this  property  (see  anU,  pp.  235  and  237).  Ihtj 
paralyze  not  only  the  muscular  fibres  of  tbo  iris,  and  tbercby  cause  mydriasla,  but 
also  tbe  ciliary  rouBcle,  and  in  conseqaence  impair  tbe  adjasting  faculty  of  the  eye.' 
They  are  used  by  oculists  for  producing  diktation  of  tbe  pupil. 

2.  Some  agents  cause  vii/osit  or  preternatural  contraction  of  tbe  pupil.  Tine 
may  be  termed  mipsiiica.  Opium  and  morpbia  produce  this  effect  [see  onft,  B. 
fiSli). 

Indications  for  tbe  use  of  tbe  mjdriatica  or  myoeitica  !n  cerebnl  dlseasus  bm 
been  drawn  from  tbe  condition  of  tbe  pupil.  Tbus  Br.  Graves*  bas  proposed  tbe 
employment  of  belladonna  in  tbosc  cases  of  fever  wbicb  are  atlendcd  witb  contno- 
tion  of  pupil ;  and  Br.  Holland'  bas  Euggested  tbat  in  tbis  oonditiun  of  papil  opium 
is  contra-iodicated. 

y.  Ciitetica  affecthig  voUtioii. — Certain  mu»olee,  called  volnntary,  are  tinder  lie 
influence  of  the  voUilon  or  iciU. 

1.  The  influence  of  tbe  will  o^er  tLese  musclea  may  be  increased  by  stimulating 
liquors.  In  the  first  degree  of  the  efiect  of  the  methysiica  (see  aute,  p.  236)  volitioa 
may  be  Eaid  to  be  in  excess. 

In  paralysis,  the  power  of  the  will  over  tlie  voluntary  mnscles  is  lessened  or  d«- 
stroycd.  In  such  cases  strychnia  and  cantharidcs  sometimes  augment  the  influcnoe 
of  volition  by  heightening  the  irritability  of  the  mnscles. 

In  some  cases,  as  in  chorea  and  delirium  tremens,  irregularities  oconr  in  llw 
movements  of  tbe  rauaolos  under  the  influence  of  the  will.  Agents  which  prefW 
tbeae  and  enable  the  will  to  control  and  regulate  the  contraction  of  the  musclea  io 
the  performance  of  its  acts,  may  be  said  to  increase  and  render  more  perfect  ihd 
influcDce  of  volition  over  the  inuseles.  Opium  and  morphia  act  thus  ia  deliriuiD 
tremens  (see  ante,  p.  236);  and  arsenic,  iron,  and  «inc,  in  chorea  (see  aiiit,  pp. 
223  and  229). 

2.  The  influence  of  the  will  over  tbe  muscles  is  lessened  by  inebriants  utd 
atnpafying  agents  (see  anU,  p.  236).  Morphia  and  opium  are  the  cerebro-epinslt 
usually  resorted  to  io  mania  to  depress  excessive  voluntary  action.  They  an 
generally  used  under  the  denomination  of  sedatives. 

8.  Cinelica  affecting  Ae  Tfjlex-spinal  /iinctumt.*' — The  reflex-spinal  acta  tn 
independent  of  the  will.  They  are  accomplished  by  the  agency  of  the  vt*  nrri'Mi 
through  the  medium  of  the  incident  and  reflex  nerves  and  their  conneoting  ceotK. 

1.  Some  medicinal  substances  excite  reflex  actions.  The  sneesing  caused  bj 
Blemntatories,  and  the  vomiting  occasioned  by  emetics,  are  examples  of  reBei 
aotaons  excited  by  medicines-  These  reflex  acts  are  accompanied  by  augmenlal 
seoretion  (see  Close  VIII.  Eccritic/i). 

2.  Some  medicinal  agents  exalt  the  reflex  funcUon.  In  this  exalted  itata 
"  stimuli  which  have  no  such  effect  naturally  induce  morbid  and  even  spasmodic 
actions"  (Hall).  Strychnia  exalts  the  reflex  function.  Under  its  influence  aninuls 
are  thrown  into  convulsions  by  very  slight  causes,  as  by  the  contact  of  externa] 
bodies,  and  by  attempts  to  walk  and  to  respire.  Cantharides  exalt  tbo  reflex  func- 
tion of  tbe  cervix  vesicae,  and  are  nsefiil  in  enuresis. 

3.  Some  medicinal  agents  depress  tbe  reflex  functions.  Hydrocyanic  anJ, 
ooninm,  belladonna,  stramonium,  and  cannabis  indica,  may  be  quoted  as  examplu. 
Hydrocyanic  acid  is  a  valuable  remedy  for  allaying  vomiting,  hiccup,  palpitation,  ud 
convulsive  cough.  Stramonium  gives  great  relief  in  attacks  of  spasmodic  sstbisi 
(see  aiKe,  p.  231). 

In  oelerity  of  effect  and  rapidity  with  which  they  prove  fatal,  no  agents  exewd, 

■  Sec  T«M  nd  Bnvmiiii-i  Pl-tiiilne'"-!  Analemy,  vnl.  ii.  pp.  97, 17,  nod  4S. 

•  HUM.  J-rmni.  o/MiiliuI  Siiuiei.  July  1,  IS3S. 

•  U<4>EaI  JVonianilRijIicIiinu,  p.  407,  sJedil.lMO. 

•On  thli  aabjaet  the  rudir  ucXcitnl  InDt.  Manliill  Hall'l  rilaabla  wniki:  Btmalrt  en  Ot  lt*n- 
aiiiBfifmi.Diimtu  ltd  Btrmgtmuiut/ lilt  fltnaiu  SfUmi  ud  hi!  JTiW  JTnflfir  aa  rb  Jumw 


.te  as  sedatives  to  the  medullary  system."^    (See  Stimnlmitia.) 
rtain  metallic  substances  (arsenic,  zinc,  iron,  silver,  and  copper)  "  have  some 
r  in  reducing  the  excitability  of  the  spinal  excito-motory  system/'  and  arc 
1  in  relieying  chorea,  epilepsy,  and  other  convulsive  affections  (see  antcj  pp. 
uid  229). 

IDEB  4.     Htpnica  (yrtvixd'f  from  vrttoij  slerp).     Agents  affecting  sleep. 
le  hypniea  are  of  two  kinds — those  causing  sleep,  and  those  which  check  or 
mt  it.     The  former  arc  called  hi/piwticay  the  latter  may  be  termed  afjr}/pnott>rt . 
'B-ORDER  a.     Hypnotica  (v/tvorcxo ;  from  vTtvouif  Hull  to  skcp).     JJ^jmojxJti ; 
ifiea;  9umntfirn,     Agents  ctiusing  sleep. 

le  most  important  h^-pnotics  are  the  agents  already  referred  to  under  the  order 
nuxif  especially  the  meconica^  mtthi/Atira,  cannabinn^  and  sohnmrra  mt/dna- 
To  these  may  be  added  lacfuca  sativay  I.  virosay  lactucarium,  mt/nslica  offi- 
Uj  and  humufus  lujyu/us. 

FB-ORDERji.  AoRYPNOTiCA(a7f>v7ti'u}i'(xa;  from  ay fivrtvou,  I causc  to  lie  awakc), 
ypnoiica.     Agents  which  cause  wakefulness. 

le  of  the  most  powerful  preventers  of  sleep,  especially  in  the  constitutions 
i  nervous,  is  tea  (particularly  strong  green  tea).  Coffee  also  appears  to  have 
lalogous  effect.     DiyitalU,  which  agrees  with  tea  in  some  of  its  effects,  checks 

when  taken  in  full  doses.  Vtn^fjar  is  considered  by  Orfila  to  counteract  the 
itic  effects  of  opium  after  the  poison  has  been  evacuated  from  the  stomach. 
ICAIJTT  AND  Quality  of  the  Action  of  tue  Cerebro-Spinalia. — Most  of 
lifferenocs  observed  in  the  operation  of  the  cerebro-spinalia  arise  from  differ- 
NffCs  of  the  nervous  centres  being  affected,  or  from  the  same  parts  being  un- 
tlj  acted  on. 

le  attempts  hitherto  made  to  localize  the  action  of  the  cerebro-spinalia  have 
leen  attended  with  success.  Flourens'  thinks  that  opium  acts  specifically  on 
eiebral  lobes ;  that  belladonna,  in  a  limited  dose,  affects  the  tubercula  quad- 
sina,  and,  in  a  larger  dose,  the  cerebral  lobes  also ;  that  alcohol,  in  a  limited 

acts  exclusively  on  the  cerebellum,  but,  in  a  larger  quantity,  affects  also 
ibonring  parts ;  and  lastly,  that  nux  vomica  more  particularly  influences  the 
ilia  oblongata, 
lie  Bonrcc  of  difficulty  which  attends  all  attempts  made  to  ascertain  the  nature 
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Augmented  arterial  action,  or  venous  congestion,  sometimes  attends  the  openUion  of  d» 
cerebro-spinolia.  Flourons  declares  that  opium,  belladonna,  alcohol,  and  nux  vomica,  give  rise 
to  phenomena  resembling  those  which  attend  mechanical  lesions  of  the  parts  on  which  he 
asserts  these  agents  operate  (see  above) ;  and  furthermore  he  stales,  that  in  birds  it  is  possibll 
to  observe,  through  the  cranium,  changes  of  colour  [some  alterations  in  the  vascahv  oonditiM 
of  tlie  parts]  which  these  organs  effect  in  the  brain :  but,  in  repeating  his  experjmenlSi  I  fiuled 
in  observing  the  changes  referred  to. 

I  liave  already  noticed  the  attempts  made  to  explain  the  action  of  alcohol  on  Ae 
nervous  centres  on  physical  and  chemical  principles  (see  ante,  pp.  139|  142,  and 
158). 

Alterations  effected  in  the  qualities  of  the  blood  by  abnormal  changes  going  on  witMn  the 
system,  may,  in  some  cases,  be  the  cause  of  insanity.* 

Mode  of  Death. — As  the  sub-class  cerebro-spinalia  includes  the  most  energelie 
and  swiftly  acting  poisons,  the  mode  in  which  these  aecnts  produce  death  beeomei 
a  most  interesting  topic  of  inquiry;  the  more  especially  so,  as  the  consideratioii  of 
the  subject  leads  to  some  practical  conclusions  as  to  the  most  appropriate  metliodi 
of  treating  cases  of  poisoning  by  these  substances. 

Usually,  if  not  invariably,  the  deadly  effect  begins  in  the  oerebro-spinal  system, 
and  is  produced  by  the  action  of  the  poison  contained  in  the  blood  on  the  nervou 
tissue.  In  some  cases,  perhaps,  the  primary  effect  may  be  on  the  blood,  the  vitaUt^ 
of  which  becomes  destroyed. 

When  the  deadly  effect  begins  in  the  cerebro-spinal  system,  death  is  oocuioiied 
by  apnoea  or  by  syncope,  or  by  both. 

1.  Death  by  Apna^a. — In  death  by  apnoca  or  breathlessncss  the  respiration  oetM 
before  the  stoppage  of  the  heart's  action. 

Apnoea  may  be  induced  by  paralysis  of  the  muscles  of  respiration,  or  bj  spasm  of 
these  parts. 

ParaJi/ticMpna'a  is  produced  by  conium,  opium,  hydrocyanic  acid,  belladoDU^ 
stramonium,  and  various  other  agents.  It  depends  on  defect  of  the  reflex  or  ezdti>* 
motory  action.  ^ 

These  are  the  cases  in  which  it  has  been  proposed  to  prolong  life  by  artificial  respirBtion  andl 
the  effect  of  the  poison  has  passed  off.  The  proposition  is  not  supported  merely  by  its  ingsid' 
nu'noss  and  plausibility,  but  by  experience.  The  following  is  a  case  in  point,  related  l^  Mr. 
Whatelcy,  and  quoted  by  Dr.  Christ ison:'  A  niiddle-nged  man  swallowed  half  an  ounce  of 
crude  opium,  and  soon  bi?came  lethargic.  He  was  roused  from  this  state  by  appropriate  rem^ 
dies,  and  his  surgeon  left  him:  but,  the  poi«on  not  having  been  suiliciently  discharged,  be  Ml 
n;;ain  into  a  state  of  stupor;  and  when  the  surgeon  returned,  he  found  the  face  pale,  oold,  mmI 
deadly,  the  lips  black,  the  eyelids  motionless,  so  as  to  remain  in  any  position  in  which  they  were 
])lacc(l,  the  pulse  very  small  and  irregular,  and  the  respiration  quite  extinct  The  chest  MV 
inimcdiutely  inflated  by  artificial  moans ;  and,  when  this  had  been  persevered  in  for  seven 
minutes,  expiration  became  acoom pa nic<I  with  a  croalc,  which  was  gradually  increased  in  strei^ 
Till  natural  breathing  was  estnblij-hod ;  emetics  were  then  given,  and  the  patient  eventually  ra* 
covered. — A  most  interesting  ca<)uor  recovery  from  poisoning  by  opium,  by  artificial  respiratioii, 
has  boen  detailed  by  Mr.  Howship.^ — Anoilier  case  I  have  already  (see  anit^  p.  232)  briefly 
noticed. 

I  liavo  several  times  restorod  animals  apparently  dead,  from  the  use  of  hydrocyanic  acid, 
merely  by  keeping  up  artificial  respinttion  ;  and  Sir  BtMijamin  Brodie  has  done  the  same  with 
animals  apparently  killed  by  the  oil  of  bitter  almonds. 

In  a  ca&e  of  complete  insensibility  from  intoxication,  related  by  Mr.  Sampson,^  the  oomaioia 
state  was  thought  to  arise,  not  from  apoplexy,  "  but  from  torpor  of  the  brain,  in  consequence  of 
that  organ  being  imperfcotly  huppiied  with  blncni  not  duly  oxygenated  ;  for  the  shrill  tone  and 
exireine  ditficulty  of  respiration  showed  the  existence  of  collapse  of  the  glottis,  and  imperfect 
!nul!^lnission  of  uir  into  tlio  lungs,  which  might  be  accounted  for  by  a  paralyzed  state  of  tbe 
«'i'_'hilj  p:iir  of  nerves  and  rectirrent  branches."  Tracheotomy  was  performed,  and  with  oora* 
jilc'.e  succos.s:  in  aliout  half  an  hour  the  respiration  was  regular  and  easy  through  the  wound.* 


'  Mtdico-Chirurtc'r.iil  Tmnsaetioiis,  vol.  xx.  p.  Hi.  *  Ibid.  p.46. 

^  Dr.  Mur.siiull  Hall  (On  the  Diimis^es  and  Dvmif^umcnts  of  tht  yervous  System,  p.  980)  CMuMen  tkt 


ning  by  ai^nts  which  paralyze  the  heart  it  has  been  proposed  to  stimulate  this  organ 
mlvanic  shocks,  in  order  to  avert  the  fatal  termination.  Even  acupuncture  has  been 
the  patient  appeared  in  ariiado  mortis.  Breton neau'  has  repeatedly  punctured  the 
t,  lungs,  and  stomach  of  young  dogs  without  the  least  inconvenience;  and  Carraro' 
iTully  tried  this  practice  on  animals  in  a  state  of  asphyxia. 

jodu:  mfncope  is  sometimes  the  cause  of  death.     ''In  sudden  death  from 
A  quantity  of  raw  spirits,  or  of  very  cold  water  when  the  body  is  heated, 
has  been  found  contracted."' 

Sub-class  2.   Gang! ion u-a.     Ganglionics. 

toe  medicinal  agents  which  affect  the  sensibility  or  muscular  motion  of  parts 
by  the  ganglionic  or  sympathetic  system  of  nerves. 

npttthetic  nerve  exercises  a  threefold  function  :  it  acts  as  a  sensitive  nerve  to  the  parts 
;  is  distributed  ;  it  is  a  motor  nerve  for  certain  muscular  parts  ;  and  it  exercises  an 
ID  the  contractility  of  tlio  bloodvessels  and  ou  the  functions  of  nutrition  and  secretion. 
ich  OS  the  influence  of  medicines  on  the  organic  functions  of  this  nerve  arc  very  ob- 
as  I  have  dcvoteil  a  special  class  (^Eccriiica)  to  medicines  acting  on  the  secernent 
ftve  thought  it  advisable  to  include  under  the  denomination  of  ganglion ica  those  agents 
I  afiect  the  sensation  or  the  motion  of  parts  to  which  this  nerve  is  distributed. 

xiinff  the  heart  and  arfjeries. — Sometimes  we  are  called  on  to  augment  the 
'  and  force  of  the  heart's  action.  We  endeavour  to  do  this  by  the  agents 
Hulants,  Sometimes  our  object  is  to  reduce  the  force  and  frequency  of  the 
the  heart  by  the  ap^cnts  termed  sedatives.  At  other  times  we  are  required 
.  irregularities  of  tfie  heart's  action,  or  to  appease  acute  pain  referred  to  the 

egnlarities  (such  as  palpitation,  &c.)  of  the  heart's  action  we  have  no  par- 
las  of  remedies.  Our  treatment  must  vary  with  the  causes  producing  them. 
bl  affections  referred  to  the  heart  (such  as  the  pain  of  angina)  our  most 
remedies  are  the  anaesthetics  before  mentioned  (see  p.  238),  especially 
id  ether.  On  the  present  occasion  we  have  to  notice  only  two  classes  of 
ii.  stimulants  and  sedatives. 

.  1.  Stimulantia  (from  sfimuIuSf  a  goad  or  spur);  excitant la;  inciiau' 
^aeitntia;  sthanca;  hypcrsthenica ;  d  iff u&ihh  stimuli.*  "A  stimulant  is 
h,  through  the  medium  of  the  nervous  system,  increases  the  action  of  the 


50  PHJlSMACOLOGICAL  remedies.— Medicines. 


md  nher  orgin^  by  calling  forth  the  ncrvoos  influence,  or  by  feudlitatiiig  the 
rirrv^non  ji  it  in  them"  (Billing).* 

ic'xi  .\ muMcn  of  nJead  and  of  language  has  existed  widi  respect  to  the  distinction  between 
£r*m*^-K&  sXiiaiiTts.  futreotics,  and  tonia.  The  real  difference  between  them  has  been  ablf  and 
•—if*  "'.Mine-i  3ut  by  my  frieml  Dr.  Billing.  "  Stimulants/*  he  observes,  **  promote  the  ezcriei- 
V.':  '.  :tfr«-'.'ti£  iiidaence.  as  evinced  by  increased  action;  sedatives  the  reverse.  Narooiici  da 
•,.;  ip'.*-ur  X'  liter  uie  quantity  of  nervous  influence,  but  merely  to  impede  its  cxmimonicatioii.'* 
r.^u..?.  rn  '.ue  jUier  hand,  ''neither  immediately  nor  sensibly  call  forth  actions  like  stimulanti^ 
v.z  .."-r«.'<»  *aein  like  sedatives,  but  give  power  to  the  nervous  system  to  generate  ot  seoiMi 
::v   :ir'  .u»  -.iidiitjace  by  which  the  whole  frame  is  strengthened." 

Tie  i^'QCs  Hied  as  stimulants  frequently  contain,  besides  their  stimulating  prin- 

•pi  .  Lai'caor  i^nt  endowed  with  different  properties.     Thus  cinnamon  containi^ 

.Nisi  II?  [zii  stimulating  principle  (voiutik  oil),  an  astringent  substance  {tannic  add)) 

jas::trlla  and  chamomiles  contain  both  a  stimulating  (volatile  oil)  and  a  tome 

•jnuc'.pie    'jitter  t'jctrtufirf).     Such  agents,  therefore,  possess  a  twofold  power. 

>.:uiL>cimo!>  the  same  principle  produces,  under  different  circumstances,  apparenflj 
iiifvrtuc  otfcots.  Thus  brandy  in  moderate  quantities  acts  as  a  stimulant;  bat 
'ukun  hi  oxwss,  it  overpowers  the  brain,  exhausts  the  nervous  power,  and  impedes 
-(>  ^.'Ucrscion,  disengagement,  and  communication;  thus  acting  both  as  a  sedatiTe 
md  lurwcio. 

V'lc  : I 'pica!  action  of  stimulants  is  not  necessarily  accompanied  with  any  obvioiu 

:!i;iiii:»:'s  cicbor  chemical  or  anatomical.     Some  stimulants  act  chemically  on  the 

-nil-(^  vtrh  which  they  are  placed  in  contact;  e.  g,  alcohol  and  ammonia  (see  oH/e, 

->.  !  r.)    :  aud  many  of  them  operate  as  acrids  rseo  p.  206),  and  produce  hypenemia 

■•i  WW  parrsji  to  which  they  are  applied.     But  these  effects  are  not  product  by  ill 

!>^ii(s  wiicit  acting  as  stimulants,  and,  therefore,  cannot  be  considered  as  essentiil 

•J   III':-  icci«tn.     All  affect  the  gustatory  organ;  their  taste  being  warm,  pungent, 

.ttu  ui'd.     Most  of  them  produce  a  sensation  of  heat  and  pain  when  applied  to 

A-iiv.uL'  parts  v>f  the  skin  or  to  the  mucous  surfaces.     Swallowed  in  modenfte 

u.iiiiu'.v^  ihcy  i;ivo  rise  to  a  sensation  of  warmth  in  the  stomach,  promote  the 

.'ai.v.-M.iu*u  \}(  the  muscular  coat  of  the  stomach  and  intestines,  and  thereby  ezpel 

,.wH.>  u>  uiartcrs  and  assist  digestion.     In  general  they  produce  hypersemia  and  m- 

*..i^  ;  H.ct>.'cl<>u  of  the  mucous  follicles  of  the  gastro-intestinal  surface.     In  lax]pr 

.i(.^  :hcv  excite  thirst,  and  often  give  rise  to  nausea  or  vomitinc. 

>.v'!vc  principle  of  most,  if  not  all  of  them,  becomes  absorbed,  in  some 

•Li(>s,  after  having  undergone  a  greater  or  loss  chemical  change.     Ether, 

uid  I  he  volatile  oils  arc  rapidly  absorbed ;  the  resinous  substances  more 

t'*u»so  which  are  very  slowly  absorbed  are  frequently  in  part  evacuated 

.  xer^'uicnts  before  sufficient  time  has  elapsed  for  their  total  absorptioo. 

veil  recognized  in  the  blood  by  their  odour  {e.  g,  turpentine,  alcohol, 

iv    )Lit>n^>us  principle  of  musk,  and  assaf(jetida,  and  DippeUs  oil,  see  anff, 

'\.Hf,  theri'fore,  have  been  absorbed  unaltered.     A  very  large  number 

\\n  r^voirnized  in  the  secretions  by  their  unaltered  odour  (see  ante, 

.»»  '  i  I  \     In  the  urine  and  breath  they  have  been  especially  recognized. 

w>^>*  i.Mvevcr,  the  odour  has  undergone  a  change;  as  in  the  case  of  the 

which  communicates  a  violet  odour  to  the  urine. 

\l  they  aet  as  stimulants  to  the  heart  and  bloodvessels,  and 

•  ..i^ucy  and  fulness  of  the  pulse.     Tliey  do  this  probably  by  coming 

';  'itirfuces  of  these  part.<<,  the  organic  nen'cs  of  which  are  sus- 

.;'i»'v'*iim  of  the  stimulating  particles. 

Hxu^     u*  of  the  system  through  the  secretory  organs,  stimulants  act 

...-.    uvl  lUiinient  secretion  (see  antVy  p.  LjO).     Ilenco  we  find  among 

•I'  >i  powerful  and  effective  expectorants,  sudorifics,  and  dinre- 

i.>  .Tuptions  are  produced  by  some  of  them  (r.  g.  copaira, 
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yiidicim,  by  A.  Billiug,  M.  D.,  A.  M.,  4lli  tilit.  p.  77,  ISIl. 
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The  augmented  action  of  the  heart  and  arteries  is  attended  with  quickened  respi- 
imtion  and  an  increase  of  the  tempcratare  of  the  superficial  and  remote  parts  of  the 
body  :  whence  the  stimulants  arc  frequently  termed  cale/acienfs, 

liie  hrain  and  spinal  cord  are  stimulated  to  a  more  active  performance  of  their 
Ibnctiona  by  the  more  copious  supply  of  blood  which  they  receive.  In  some  cases 
fnnetional  disorder  of  these  parts  is  produced. 

In  this  way,  the  stimulants^  by  causing  an  increased  supply  of  blood  to  the 
various  parts  of  the  body,  act  physiologically  as  functional  ezalterS;  or  pathologi- 
okUj  as  exciters  of  a  febrile  state. 

Stimulants  are  used  for  various  purposes,  of  which  the  following  are  the  most 
important  >— 

1.  As  topical  stimulants  or  acrids.  The  uses  of  these  have  been  already  briefly 
■oCioed  (see  pp.  206-207). 

2.  As  stimulants  to  the  gastro-intcstinal  canal  they  are  frequently  employed. 
When  administered  in  dyspeptic  cases  to  promote  digestion  they  are  called  8to- 
madiic9  (afomnchicaj  tff  o/ia^txa) ',  and  when  given  to  dispel  flatulence  and  relieve 
eolicky  pain  they  are  termed  carminatives  (curmmativa  ;  from  carmen,  a  charm),  or 
jikjfwayogues  {physagotja  ;  ^v^oyc^ya,  from  ^vaa,  flatuSy  and  dyiAyo;,  carry iwj  off). 

3.  As  stimulants  to  the  heart  and  vascular  system  they  are  employed  under  the 
name  of  cordials  (cardiaca  ;  xap5«ax(»,  from  xapdia,  the  hearty  also  the  upjnr  orifice 
9/  the  stomach)^  or  restoratives  (analeptica  ;  avaXfjftttxd,  from  dyaxv^c;,  recovery  or 
raiorah'on), 

4.  As  stimulants  to  the  brain  they  arc  used  under  the  denomination  of  nervines 
(MfTtna),  to  arouse  the  energies  and  correct  certain  disorders  of  the  nervous 
sjBiem.  When  these  disorders  are  of  a  spasmodic  nature  the  remedies  often  bear 
the  name  of  antifpamwdics  (antiftpasmodica)  ]  and  when  the  malady  is  an  hyste- 
Deal  one,  they  are  termed  antihysterics  (antihysterica), 

5.  As  stimulants  to  the  secreting  organs  they  are  frequently  used  to  increase^  to 
alter,  and,  in  some  cases,  to  check  secretion. 

When  used  to  increase  secretion,  they  are  called  evacuanig  (evacuantid)  ]  and, 
looording  as  they  act  on  the  bronchial  membrane,  the  skin,  the  kidneys,  the  uterus, 
kcj  they  bear  the  name  of  exjKctorants  (expectorant ia),  sudorifics  (sudorifica), 
diuretics  (diureiica)^  emmenajogucs  (emmenagoga)^  diuretics  (diuretica)j  &c.  (See 
das  Vni.  Eccritica,) 

In  asthenic  fluxes  from  the  mucous  surfaces,  stimulants  are  frequently  used  to 
Modify  and  check  secretion.  In  such  cases  they  appear  to  act  as  astringents.  The 
dBeacy  of  brandy  and  spices  in  diarrhoea — of  cubcbs,  copaiba,  and  cantharides  in 
koeorrhoea  and  gonorrhoea — and  of  the  fetid  gums  and  balsams  in  bronchorrhooa — 
Bust  be  familiar  to  every  one.  These  different  agents  probably  act  topically,  through 
the  drcnlation,  on  the  secreting  organs ;  but  how  is  uncertain.  In  a  general  way  they 
may  be  said  to  operate  on  the  principle  of  counter-irritation  (sec  antf,  pp.  170-173). 
Stimulants  are  the  remedies  for  asthenic  disorders.  The  general  indication  for 
their  employment  is  exhaustion.  They  are  well  adapted  for  certain  nervous  and 
^lasmodic  diseases,  as  hysteria )  in  which  there  is  great  nervous  excitement,  a  feeble 
orcnlation,  and  debility. 

^  They  are  contra-indicated  in  maladies  of  a  sthenic  character ;  in  acute  inflamma- 
tion, ardent  fever,  hypera)mia,  and  plethora. 

The  active  principles  of  the  stimulants  arc  volatile  oil,  resin,  benzoic  and  cinnamic 
oeu/i,  ammonia,  phosphorus,  and  the  methyUica, 

The  stimulants  may  be  arranged,  according  to  the  nature  of  their  active  princi- 
|ka,  in  six  sub-orders,  as  follows :  the  esthereo^kosa,  the  resinosa,  the  ammoni- 
Bco/i'u  €t  cmpyreumatica,  the  excreta  animalia,  pliosphorus,  and  the  spirituosa  et 
fBtktrm, 

ScB-ORDEB  a.     ^ther£O-0leo8A  Yegetabiua. — ^Thesc  are  vegetable  stimu- 
Itttfl  which  owe  their  medicinal  powers  to  voktile  oil  wholly  or  chiefly. 
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Maoitouacub. 

Drimys  Winter! — Cortex, 
Cbucipers. 

Cardamine  pratensis — Herba. 
Coclilearia  Armoracia — Radix. 
**  officinalis — Herba, 

Sinapis  alba — Semina. 
"        mgTBr^Semina, 

POLTGALEX. 

Polygala  Senega — Radix, 

AURANTIACBJB. 

Citrus  Aorantium — Cortex  fruct^   Flore$, 
Oleum  efloribiu  destillatum. 
"      Limonum — Cortex  fintd^u,   Oleum  e 
fructui  expresmm. 
Bergamia — Oleum  efrudiis  destillatum. 
yu\gBLTi3^Cortex /rudiUj  Oleum  eflori- 
but  dettilUUum. 

GUTTIFEHX. 

Canella  aiba — Cortex. 

RCTACEA. 

Ruta  graveoIen»— /fo'fta,  Oleum. 
Barosma  crenata — Folia. 

ROIACES. 

Rosa  centifblia — Oleum  i  Jloribut  desiiUatum, 
Mtsticbx. 

Melaleuca  minor — Oleum  Cajuputi. 
Caryophyllus  aromaticus — Floret  nondum  ex- 

plieati,  Oleum. 
Eugenia  Pimenta— FrudiM,  Oleum. 

UxBBLLIFBmjB. 

Fceniculuni  dulce — Fruetut,  Oleum. 
Anethum  graveolcns — Fructus^  Oleum, 
Archangelica  ofllcinalis — Radix. 
Canim  Carui — Fructut^  Oleum. 
Coriandrom  sativum — Frudut. 
Cuminum  Cyminum — Frwiut. 
Daucns  Carota — Radix,  Frudut. 
Pimpinclla  Anisum — Fruclutj  Oleum. 
Caprifoliaceji. 

Sumbiicus  nigra — Floret. 

VALERIAirACEJB. 

Valeriana  sylvestris — Radix, 

C0XP08IT.«. 

Inula  Helenium — Radix, 
An  them  is  nobilis — Floret,  Okum. 
Anacyclus  Pyrethrum — Radix, 
Artemisia  Absinthium — Herba. 
Tanacctum  vulgarc — Herba. 
Arnica  montana — Floret, 


LaBIATjB. 

Hyssopus  officinalii— Ar^ 

Lavandula  vera — Florttt  Oietum, 

Melissa  officinalis— >liinr6a. 

Mentha  piperita— fier6a,  (Mmm. 
"        Pulegium— fieriiia,  Ofaim. 
<<        viridis— £rr6a,  Obwn. 

Majorana  hortensis— 'Zftrfto. 

Origanum  vulgare— OleMm  ex  herbA, 

Rosmarinus  officinalis — Harba,  Okum, 

Salvia  officinalis— fbrfto. 
Mtristacbx. 

Myristica  officinalis— i\Aix,  Madg,  Oka. 
Laubacba. 

Cinnamomnm  Cassia — Cortex,  Okmm, 

**  Zeylonicani — Cortex^  Okm, 

Camphora  officinarum— Ccm^pAora. 

Laurus  nobilis — Baeca, 

Sassafras  officinale — Ligimm,  Okmn, 

AbI  STOLOCHI  ACBiB. 

Aristolochia  Serpentaria — Ra^Sx, 
Asarum  Europteum — FoHa, 

EUPBOBBTACEJE. 

Croton  CascarillsB— Cortex. 

PiPEBACEiB. 

Piper  nigrum-^FrudttS. 
"     longum — Frudut, 
«     Cubeba— Frudut,  Oktim, 
UbticagejE. 

Humulus  Lupulns — StrobiUt  Okmn. 

Dorstenia  Contrayerva— /{adiir. 

CoBIFEBiB. 

Juniperus  Sabina— Cacwmiia. 

"         communis — Fmdiif,  Okum, 
Pinus ;  plurimce  spedes^Olciim. 
Orchidacbje. 

Vanilla  aromatica— Fmefuf. 

ZlireiBEBACEJE. 

Zingiber  officinale— /{Atzoma. 
Klettaria  Cardamom um — Semkuu 
Curcuma  longa — Rhizoma, 
"         Zedoaria — RMzoma, 

lRinACE.E. 

Crocus  sativus — Stigmala, 

Li  LI  AC  E^. 

Allium  sativum— Bu26itf. 
"       Cepa— Bii/6ifs. 

ACORACEX. 

Acorus  Calamus — Rhizoma.  (Xemm, 


■ 

S 


Considered  with  rcfcrcnco  to  tbeir  chemical  composition  the  volatile  oils  are  rf 
two  kinds — the  sulphurated  and  the  non-sulphurated. 

a.  Sulphurated  volatile  oils. — Of  these  the  most  important  and  best  known  an 
the  oils  obtained  from  alliaceous  and  cruciferous  plantS;  and  whose  hypothetical  xadi- 
cal  is  allele  (A11=C«  U*). 

These  oils  may  be  termed  the  aUi/7e  oih,  to  distinguish  them  from  other  sulphiff- 
ated  oils.  They  are  obtained  by  distillation  with  water  from  the  respective  pfanti: 
they  arc  heavier  than  water,  have  a  very  pungent  fetid  smell,  and  an  acrid  baming 
tastC;  and;  when  applied  to  the  skin,  cause  redness  and  vesication.  Their  vapoon 
cause  a  copious  flow  of  tears. 

The  allyle  oils  are  of  two  kinds  :  some  consist  of  sulphuret  of  allyle*  (All  S), 


*  ABsafoctida  containi  two  volatile  oiln,  one  of  which  appears  to  be  salpharet  of  allyle. 


NEUBoncB : — SnfifuuuNTB.  268 

odn  of  ralphoeyanide  of  all jle  (All  Cj  S).    The  fonner  are  obtained  from  Lili- 
Hfli^  the  latter  from  Gmcifem. 


OmciVAL  Alitli  Oils. 


FnmlASaeut, 
(All  S.) 
Oil  of  AUium  iatiYom. 
*         Cepa. 
"         Porrnm. 


From  Crwifertt} 
(All  Cy  S.) 
Oil  of  Sinnpis  nigra.' 

**     Cochlearia  Armonicia. 
**  "  officiDBlis. 


Ihe  oils  (All  Cj  S)  obtained  from  CracifersB  by  distillation  with  water  do  not. 

iit  ready  formed  in  the  vegetables  from  which  they  are  procured,  but  are  produced 

the  mutual  action  of  substances  existing  in  the  plants,  aided  by  water. 

Ilie  oil  of  hope  {Humulug  Lupulm)  contains  sulphur;  but  it  probably  does  not 

hme  to  the  allyle  series. 

B.  yoH-wFjihurated  volatile  ails, — ^These  are  of  two  kinds— oxygenated  and  non- 

raenated. 

mm-ojcsfgenated  oils  are  compounds  of  carbon  and  hydrogen,  and  their  empirical 

aula  is  C**  H*.    The  followmg  oils  belong  to  this  section : — 


rotatOt  oib  of  Ctmtfent.' 

Oil  of  turpentine. 
Oil  of  jumper. 
Oil  of  MTine. 

Vhiatik  oil  of  Zingibenette. 
(Hi  of  cardamoms. 


VoiatiUoUM  of  jSurantiaettL 

Oil  of  lemons. 
Oil  of  cedro. 
Oil  of  cedrat. 
Oil  of  neroli  (orange 
flower). 


Volatik'oUM  of  Piparactte. 

Oil  of  pepper. 
Oil  of  cubebs. 

VoiatiU  oUm  of  Myrtacta. 
Light  oil  of  cloves. 


Oil  of  oranges  (both  Light  oil  of  allspice  (1). 

bitter  and  sweet).      I 

If  they  "be  distilled  with  quicklime  in  vacuo,  or  in  an  atmosphere  of  carbonic 
dy  the  product  is  absolutely  inodorous:  and  it  is  impossible  in  this  state  to  dis- 
minate  oil  of  lemons  from  oil  of  turpentine  or  of  juniper ;  but,  when  exposed  to 
I  ur,  they  quickly  become  odorous,  while  they  absorb  oxygen,  becoming  viscid 
1  xennoos.  It  would  appear,  therefore,  as  if  the  odour  accompanied  the  act  of 
idaiion,  as  is  the  case  with  metallic  arsenic.'^' 

Hie  oxygenated  essential  oils  are  usually  mixtures  of  several  oils  differing  in  vola- 
ity.  To  this  series  belong  the  volatile  oils  of  the  officinal  Iridacese,  Eaphorbiacese, 
oraoead,  Myiisticace»,  Labiatse,  Compositas,  Yalerianacese,  Umbelliferse,  Myrtaceas 
le  oils  heavier  than  water),  and  Kosacess. 

The  non-sulphurated  oils  of  this  sub-order  are  frequently  associated  with  ftsin : 
some  cases  itm  appears  to  be  formed  by  the  oxidation  of  the  volatile  oil. 
Some  of  the  sethereo-oleosa,  whose  non-sulphurated  oils  have  a  very  agreeable  and 
igiant  odour,  are  Oiiployed  as  perfumes;  and  some  of  them  are  used  for  this  pur- 
se in  medicine  for  the  purpose  of  scenting  lotions,  ointments,  &c.  (see  antey  pp. 
i,  lod  205). 

Others  are  used  as  condiments  or  seasoners.  At  the  head  of  these  stand  the  spices 
mmata),  products  of  warm  climates,  distinguished  by  their  agreeable,  warm  flavour, 
id,  in  some  cases,  by  considerable  pungency  or  acridity.  The  most  important  of 
KB  an  cinnamon,  cassia,  ginger,  turmeric,  zedoary,  nutmegs,  mace,  pimento, 
loves,  the  peppers,  cardamoms,  saffron,  and  vanilla.  Next  to  these,  but  inferior  to 
m  in  strength  and  fineness  of  aroma,  come  the  stoeet  and  savoury  herlsj  obtained 
hkly  firom  Labiatss  and  Umbelliferse.  They  are  cultivated  in  this  country,  and 
n  used  by  the  cook  for  soups,  stews,  savoury  dishes,  stuffing,  &c.  The  fruits  of 
of  the  UmbeUiferao  are  used  under  the  name  of  seeds  by  confectioners  for 


*  TIm  volatile  oils  of  a  eonaiderable  number  of  cruciferoas  plants,  bcsideB  thoM  mentioned  in  the  text, 
H  ■Iphocyanidea  of  allyle  (Me  Wertheim,  Chtmieai  Gaxetu^  ro\.  iii.  pp.  177,  IM,  and  496;  Will,  Ch. 
S«.Tol.  ill.  153  and  877;  PleH,  Ck.  Oax.  vol.  iv.  p.  *JS2)  .—Cardamiiu  praUiuis  probably  contains  salpho- 
qiiiia  of  allyle. 

*  Wbita  nrastard,  suMwt'j  al6a,  does  not  yield  the  same  oil  as  black  mastard. 

'  Tinw-a  Mhwttmu  o/CKemiMtrfj  edited  by  Barun  Liebig  and  Dr.  Gregory,  8th  edit,  part  ii.  p.  1130 
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flaTOuriag  cnkcs,  &c.  Sereral  of  tbe  apices,  aad  some  of  tho  bcriis  ftnd  ninbdlife- 
rouB  fruits,  ore  naod  by  the  diatilter  for  flavoaring  liqaora. 

The  alliaceous  and  cnioifcroos  plonts  from  which  tbe  allylo  oils  are  obtained  tn 
MKd  dietetically  as  saladi  (acetaria),  j)ot-kerbs  (olera),  and  condimtMU.  Thej  con. 
Btitute  ibe  officinal  volatile  pungait  ttimuli  of  Br.  Cuncau.  Tbcy  ore  esteemed 
nutisoorbutic. 

CoDsidered  therapcntically,  the  ntbereo^looaa  are  used  for  seTeral  parposee,  tif 
which  the  most  iaiporlant  are  iho  following: — 

1.  To  commuQicate  an  agroeable  flavour  or  smell  to  aedicind  oompoiuids  (mc 
"ante,  p.  66),  and  for  tho  purpose  of  fumigalJon  (see  ank,  p,  204). 

2.  As  topical  stimulants  or  acrids  (see  anu,  pp.  206-207). 

3.  As  gastro-intcstiQal  Htimulanl^  they  are  employed  under  tbe  denominatioa  of 
stomachics,  oarminativea,  anti6pasraodica,and  cordials.  The  spices  and  the  Ktbene- 
oleosa  obtained  from  Labiala,  Umbellifec'E,  and  Compositie,  are  fr«[nentiy  used  for 
these  purposofl.  In  enfeebled  or  relaxed  habits  they  are  employed  to  assist  dip* 
tjon,  In  flatulency  and  spasm  of  the  alimentary  canal,  especially  the  flatulent  colio 
of  ctuldreu,  they  are  administered  as  carminatives  and  autisftasmodios.  They  ue 
also  used  to  allay  colicky  pains,  to  correct  tbe  griping  qualities  of  some  catbarilci, 
and  to  check  purging  in  mild  forms  of  diarrhcea.  Far  the  latter  purpose  duIhk^ 
are  especially  serviceable  on  account  of  theii  narcotic  properties. 

On  account  of  their  acrid  and  heating  propertjes,  spices  are  objectionable  la  is- 
flammatory  oonditions  of  the  alimentary  canal,  and  in  febrile  states  of  system. 

4.  As  stimulants  to  the  cerebro-spinal  system,  camphor,  valerian,  rue,  aniica,  R^ 
pentary,  &c.,  ore  frequently  used;  sometimes,  under  tho  denominatioD  of  nervine) 
and  antispasmodics,  in  nervous,  bypocbondriacal,  and  hysterical  complaints,  and  in 
some  of  the  spasmodic  and  convulsive  aficctions  of  weakly  subjects;  sometiiDes  to 
relieve  nervous  eibaustion  in  the  latter  stages  of  continued  fever. 

5.  As  stimulants  to  the  orino-genital  apparatus  the  coniferous  ajthereiHileom,  u 
well  as  rue,  buchn,  &c.,  sje  used  as  diuretioa  and  emmeni^gueB,  and  to  mtmj 
the  condition  of  the  mucous  membrane  of  tbe  bladder  {see  Claw  VHI.  Ikieritiea). 

6.  As  sudorifics  (see  C'/osi  VIII.  Eccritica'). 

SuB-OBDER  fi.  Resinosa.  Rcstnous  Sti'mulaih.  These  are  vegetable  itima- 
Innts  which  owe  the  whole  or  part  of  their  activity  to  resin.  The  following  are  the 
most  important  of  them : — 

GuwacDin  officinale— ZigniifB,  Coritx,  Buiiia. 

PiiUtoia  LenliEcii9 — Itttina, 

"       TerebiDthus— rercAinlAJna  rkia. 
BoBWtfllia  ihurifera — Gunmi-raiiia. 
BalMmodendron  Myrrhi. — ^nuni^niiia. 
Ii^iuii  Icicariba — Retina  Elena, 
Canarium  commoae—Raina  Elem  (.'J. 
Leon  HI  HOIS. 

Copairern:  pi uritnic  impedes — It/rina  liquida, 
Myraapeimiiiii  peruirenim — Butiamum. 
-*  toluireruni — 13aUamum. 


Abies  ejcelBQ— Jiitf 
"      balsunea — Baliamum  Cana/htut, 
"     picea — Tenbinllniitt  Argintontmni. 

Larii  euraprai — Ttrdntitiaiia  VriitSa. 

XaiiilioiclicEB  hasiile — Ruina. 

Considered  witb  respect  to  their  chemical  nature,  tho  rc^nosa  may  be  uttaffi 
in  four  groups,  as  fbllowa  :■ — 

1.  R<»inee,  or  Resins  properly  so  cuUed.     These  consist  essentially  of  reein  ml/. 


Anac/clu8  Pf  [fltlirum — Radix. 

Siytai  Bensioin — Balianwm. 
"        officinal  e^BaboiRiim. 

Oipiicuia 

TsTBELtCE 

Dapbne  Mezan-um — Radiea: 


—FntM». 


—TirMmlliina 
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h  are  gaaiaouiD;  mastio,  elemi,  and  common  resin,  osiudly  denominated  roain. 
Ihis  group,  also,  belong  the  active  principles  of  mezereon  and  capsicum. 
.  Oleo-retinmy  or  Oleo-resins. — ^These  are  semi-liquid  or  glutinous  juices  com- 
sd  of  volatile  oil  and  resin.  They  are  sometimes  called  lakams.  Such  are  the 
omi  kinds  of  turpentines  (including  Canada  balsam)  and  copaiba. 
.  MUginm  benzoicx  rel  einnamicm, — Resins  which  contain  or  yield  benzoic  or 
lamic  acid.  To  these  the  term  balsam  has,  by  some,  been  exclusively  applied. 
this  group  belong  the  balsams  of  pcru  and  tolu,  benzoin,  storax,  and  the  resin 
KanthorrhoBa  hartile. 

.  Gummi-rmnm^ — Gum-resins.  These  consist  of  gum  and  resin,  usually  with 
es  of  volatile  oil.  The  gum-resins  obtained  from  the  family  Umbeliiferao — 
f  aosaloBtida,  oalbanum,  sagapenum,  ammoniacum,  and  opoponax — contain  a 
diQxated  volatile  oil  (sulphuret  of  allyle  ?),  and  are  commonly  distinguished  as 
fiiid  ffumrrenns  (ffummi-rennsB /aetidee  ;  gummi /ertilacew).  The  other  gum- 
■•i  wnidi  may  be  distinguished  as  simple  gum-resinsj  are  myrrh  and  olibanum. 
lie  resinosa  are  all  loctd  irritants ;  the  oleo-resinee  being  the  most  powerful. 
mh  applied  to  the  skin  they  occasion  redness,  and,  in  some  cases,  inflammation. 
leD  swallowed,  they  occasion  more  or  less  irritation  of  the  alimentary  canal,  ac- 
ting to  the  nature  of  the  agent  and  the  dose  in  which  it  is  taken  ]  the  symptoms 
Bg  epigastric  heat^  loss  of  appetite,  nausea,  and  even  vomiting ;  and,  sometimes, 
m  the  quantity  swallowed  is  large,  griping  or  purging. 

rhey  become  absorbed,  at  least  partially,  if  not  wholly.  Several  of  them  have 
n  detected  in  the  blood  by  their  odour.  In  various  secretions  also  they  have 
n  VBOOgniaed  (see  anUj  pp.  150, 151,  159).  Benzoic  and  dnnamic  acids  are 
iveited  into  hipporio  acid,  which  is  found  in  the  urine. 

Ikfter  their  absorption  they  operate  as  stimulants  on  the  general  system ;  quick- 
Bg  the  polae,  increasing  the  heat  of  the  skin,  and  producing  a  kind  of  febrile 
idition.  They  exercise  a  stimulant  influence  over  the  secreting  organs ;  espe- 
Qj  the  kidneys,  the  mucous  surfaces,  and  the  skin.  The  effect  of  the  olco- 
ins  on  the  urinary  organs  is  manifested  by  uneasiness  in  the  region  of  the  kid- 
fa,  increased  desire  of  passing  the  urine,  heat  in  the  urethra,  and  sometimes 
angary  and  bloody  urine.  Under  the  influence  even  of  small  doses  the  urine 
piires  a  remarkable  odour;  which,  when  any  of  the  turpentines  have  been  tukcn, 
that  of  violets.  The  mucous  membranes  generally  are  stimulated,  and,  in  fluxes, 
e  secretiona  are  frequently  diminished.  By  repeated  use  they  sometimes  cause  a 
itaDeooa  emption. 

The  central  organs  of  the  nervous  system  are  affected  by  several  of  them.    Thus 
iL  of  turpentine  m  largo  doses  disorders  the  cerebral  functions.     The  fetid  gums 
iwt  the  reflex-spinal  functions,  and  act  as  antispasmodics  (see  ante^  pp.  241 
■d242). 
The  following  are  some  of  the  more  important  uses  of  the  resinous  stimulants : — 

1.  Some  are  employed  as  local  irritants  or  acrids  (see  pp.  206-207). 

2.  The  oleo-rerins  and  olibanum  are  principally  employed  in  medicine  to  relieve 
hm,  especially  of  the  urino-genital  mucous  membrane.  Thus  they  are  employed, 
nd  inth  great  benefit,  in  gonorrhoea,  Icucorrhoea,  gleet,  and  chronic  catarrh  of  the 
Mder.  In  dironic  pulmonary  catarrhs  they  are  sometimes  advantageously  em- 
{lofed ;  but  not  unfrequjently  prove  injurious,  as  Dr.  Fothergill^  has  shown. 

Tike  balaams  (benzoic  and  cinnamic  resins)  arc  also  used  as  stimulants  to  the 
■Kxmi  membrane  lining  the  air  passages.  MM.  Trousseau  and  Pidoux^  assert, 
fan  their  own  experience,  that  '<  there  are  few  substances  in  the  materia  medica 
n  powerful  in  combating  chronic  pulmonary  catarrhs  and  old  laryngeal  iiiflarama- 
W 18  the  balsams."  In  chronic  inflammation  of  the  larynx,  whether  aceompa- 
lU ornot  by  ulceration,  balsamic  fumigations  are  more  serviceable  than  the  in- 
^ndexhilHtion  of  the  balsams.     The  air  of  the  patient's  chamber  may  be  im- 

'  MmI  OhHfVtimt  and  Infmiritt,  vol.  iv.  p.  231.  <  Traiti  dt  Tkirapeutique,  t.  i.  p. 467. 
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pregnated  with  balsamic  yapours  by  plaoing  a  little  bensnn  or  tola  on  Bome  li?e 
coals,  and  allowing  the  vaponr  to  escape  into  the  room ;  or  the  patient  may  inhak 
the  vapour  of  boiUng  water  to  which  a  drachm  or  two  of  the  balsams  have  been 
added. 

8.  The  fetid  gnm-resins  have  been  principally,  and  most  snooeesfiillyi  emplojed 
in  hysteria,  flatulent  colic,  and  spasmodic  asthma.  Their  antispasmodic  influence 
has  been  before  alluded  to  (see  ante,  pp.  241-242). 

Myrrh  does  not  possess  the  antispasmodic  power  of  the  fetid  gumsi  but  i^ 
preaches  nearer  to  the  tonics. 

4.  Several  of  the  resinosa  are  used  as  emmenagogues,  diureticSi  and  Bodorifics 
(see  Class  Yin.  JSccritica). 

5.  Oil  of  turpentine  has  been  used  in  neuralgia,  against  tape-worm,  in  poerpeial 
peritonitis,  and  in  other  cases  to  be  mentioned  hereafter. 

6.  The  liquid  balsams  (of  styraz  and  peru)  are  sometimes  applied  to  chionie  in- 
dolent ulcers  to  allay  pain,  to  improve  the  quality  of  the  secreted  matter  {deter- 
gents), and  to  promote  cicatrization  (epulotics  or  ctcatnsantia), 

SuB-ORDEB  y.  Ammoniaoalia  £T  EMPTREUBiATiOA.— This  sub-order  contains 
ammoniacal  stimulants  (ammonia  and  its  carbonates)  and  the  empyreomatio  oils 
and  resins. 

The  following  are  the  more  important  substances  of  this  sub-order : — 


AXXOHIACALIA. 

Ammonise. 
Liquor  ammonise. 
AmmonioB  carbonas. 
Ammonise  sesquicarbonas. 
Amnion isB  bicarbonas. 


EXPTBXUKATIGA. 

a.  Oka  athtna. 

Oleum  animale  oetherenm  sea  DippeliL 

Oleum  cornn  cervi  reotifloatnm. 

Oleum  tuccini  rectificamm. 

Creaaoton. 

Oleum  petrsB  (petiolenm  Teotificattim). 
0.  OUthrumtt, 

Pix  liquida — wtfgna  jncu. 
y,  Mttiiut, 

Pix  nigra. 

AmMOSIACALTA  ST  ExPTBXirXATICA. 

Liquor  ammonise  carbonatis  empyreumaticus  (v.  qnriha  comu  eervi). 

Both  ammoniaoalia  and  empyreumatica  are  obtained  by  the  dir  distillation  of 
substances  of  an  organic  origin.  In  some  cases  (as  in  the  distillation  of  bones, 
hartshorn,  and  coal)  both  classes  of  compounds  are  simultaneously  developed.  For 
this  reason,  as  well  as  that  the  two  classes  agree  in  some  respects  in  their  medi- 
cinal properties,  and  are  often  associated  for  medicinal  use  (ex  gpirUus  comu  eervi, 
and  tinctura  ammonies  composite,  Ph.  Lond.),  I  have  thought  it  expedient  to  group 
them  together. 

The  general  chemical  nature  of  the  substances  of  this  sub-order  is  shown  in  the 
table.     The  chemical  properties  of  the  individual  agents  will  be  noUoed  hereafter. 

The  ammoniacalia  and  empyreumatica  are  powerful  local  irritants,  several  of 
them  (c.  (/.  ammonia  and  creasote)  acting  chemically  (see  ante,  pp.  144,  216,  and 
««1  i  )* 

When  swallowed,  some  of  them  undergo  chemical  change  before  their  absorption ; 
as  ammonia  (see  ante,  pp.  139  and  216),  and  creasote.  The  latter  probably  com- 
bines with  albumen. 

It  can  scarcely  be  doubted  that  all  the  agents  of  this  sub-order  become  absorbed. 
DippeFs  oil  has  been  detected  in  the  blood  and  in  the  breath  (see  ante,  pp.  140- 
141). 

The  stimulants  of  this  sub-order  powerfully  influence  the  functions  of  the  nervous 
system,  whose  energy  and  activity  they  exalt.  According  to  Vogt,^  the  more  vola- 
tile the  remedy,  the  more  it  increases  the  activity  of  the  nervous  functions,  and  the 


*  Ltkrbuck  dtr  Pharmakodynamikj  Bd.  i.  S.  186, 3t«  AuS.  OieMen,  1898. 
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mora  fixed  the  more  it  raises  their  energy.  ThaSi  according  to  the  same  writer, 
the  preparations  of  ammonia  raise  the  activity  more  than  the  energy  of  these  funo- 
tioos ;  tlie  empyreumatio  oils  somewhat  less. 

In  some  disordered  conditions  of  the  reflex-spinal  functions,  they  allay  spasmodic 
action  (see  ante^  pp.  241-242).  In  poisonous  doses,  they  rapidly  destroy  life;  acting 
in  the  twofold  capacity  of  irritants  to  the  stomach  and  bowels,  and  poisons  to  the 
nervooB  system.  In  moderate  doses,  they  act  as  stimulants  to  the  mucous  sur- 
frees,  the  skin  and  other  secreting  organs. 

The  effects  of  the  substances  composing  this  sub-order  are  very  quickly  produced, 
and  soon  disappear.  Consequently,  these  remedies  are  adapted  to  urgent  and  acute 
eases,  when  the  danger  b  imminent,  and  an  immediate  effect  desired :  for  the  same 
naaon  they  require  to  be  frequently  repeated,  in  order  to  keep  up  their  effects. 
From  their  exciting  operation,  they  are  indicated  in  cases  of  debility  and  sinking  of 
the  vital  powers,  and  in  spasmodic  diseases. 

The  fbUowinff  are  some  of  the  cases  for  which  they  are  employed : — 

1.  As  topical  stimulants  or  acrids. 

2.  As  topical  applications  in  skin  diseases ;  such  as  porrigo,  lupus,  &c. 

3.  As  stimulants  to  the  heart,  bloodvessels,  and  nervous  system,  in  syncope,  i|i 
exhaustion  from  low  fevers,  or  otiier  causes,  in  collapse,  as  of  cholera,  &c. 

4.  As  antispasmodics  in  hysteria,  epilepsy,  and  angina  pectoris. 

5.  As  anthelmintics,  especially  for  taenia. 

6.  Some  of  them  have  been  used  to  allay  vomiting,  to  check  the  excretion  of 
sum  in  diabetes,  and  to  relieve  obstinate  chronic  rheumatism. 

SuB-OBD£B  8.  Excreta  animalia. — Animal  excretions  used  as  stimulants. 

RODXSTIA.  I  RUXIHAITTIA. 

Gutor  Fiber — CoMtoreum,  \  Moschus  moschiferas — 3tDtchut. 

These  substances  are  reputed  stimulants  and  antispasmodics.  After  the  internal 
use  of  musk,  the  odour  of  this  substance  has  been  detected  in  the  blood  and  in  the 
cutaneous  transpiration  (see  antCj  pp.  140  and  141).  The  odorous  emanations  of 
musk  produce,  in  some  sensitive  constitutions  (see  p.  67)  headache  and  even  fainting. 
Both  musk  and  castoreum  are  employed  in  spasmodic  affections.  Musk  is  also  used 
in  low  fevers  and  retrocedent  gout ;  castoreum  in  nervous  complaints  and  as  a  stimu- 
lant to  the  uterus. 

SuB-OBD£R  f .  Phosphorus. — Phosphorus  requires  to  be  placed  in  a  separate 
sub-order  of  stimulants,  on  account  of  the  peculiarity  both  of  its  chemical  proper- 
ties and  physiological  effects. 

When  swallowed  it  operates  as  an  irritant  and  caustic  (see  p.  143).  It  becomes 
absorbed  and  communicates  an  alliaceous  odour  to  the  oreath.  After  its  absorp- 
tion it  acts  as  a  stimulant  to  the  nervous,  vascular,  and  secreting  organs.  It  excites 
the  mental  fiuulties  and  the  sexual  feelings,  raises  the  temperature  of  the  skin, 
increaaes  the  firequency  of  the  pulse,  and  promotes  the  secretions.  In  large  doses 
it  operates  as  an  irritant  poison,  becomes  absorbed,  and  produces  convulsions,  in- 
sensibility, and  death. 

The  workmen  engaged  in  the  manufacture  of  lucifer  matches  (especially  the  dip- 
pen)  are  oocasional^  liable  to  necrosis  of  the  jaw-bone.^  Dr.  von  Bibra'  thinks 
that  the  deleterious  effects  are  due  to  hypo-phosphorous  acid  contained  in  the 
atmosphere  of  the  manufactory. 

Phosphorus  is  administered  as  a  stimulant  to  the  nervous  centres  in  convulsive 
and  old  paralytic  cases,  and  in  low  fevers ;  as  an  aphrodisiac ;  and  as  a  cutaneous 
stimulant  in  some  exanthematous  diseases  in  which  the  eruption  has  receded  from 
the  skin. 


*  la  tiMM  caaca.  Dr.  Lethtbj  (Londom  Mtdieal  Gaz*tu,  vol.  17.  N.  8.  p.  153>  foond  an  unnfloa]  qaaatity 
of  pkoi^horle  aeia  in  the  nrine. 

*  Dm  KrmmkksiUn  dtr  ArbtiUr  in  den  Pko$phorzUndkolxfahrUctny  ins  bts&ndere  das  Ltidtn  der  Kisftr- 
km^dUn  dmrth  Pkotphordamp/e.  Vom  ekemisekphysiologischentnuditinischckirureisehen  und  medtein- 
i*€kpoli9€iii€k€n  Standpumku.  B«arbeitet  Ton  Dr.  F.  E.  Ton  Bibra  nnd  Dr.  L.  Oeist,  Erlangen,.1847. 
(RcTiewed  ia  the  SrilUh  tmd  Fortign  MtdUo-'ChirMrgicai  JUvwv,  No.  LL  April,  1848;  p.  446.) 

VOL.  I. — ^17 
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Sub-order  f .  SpmixnosA  et  iEiTHEREA.  Alcoholica. — ^Ardent  w^n%  wioe, 
beer,  and  the  ethers,  are  the  agents  composing  this  sub-order,  which  is  identioal 
with  the  Methystica,  a  group  of  the  Phrenica,  whose  efiects  have  been  already 
noticed  Tsee  ante,  p.  236). 

The  pnysical  and  chemical  action  of  some  of  the  agents  of  this  sab-order  have 
been  before  referred  to  (see  ante,  pp.  187, 138, 143,  144, 145,  and  158). 

They  are  employed  as  powerful  and  diffusible  stimulants  in  fiulure  of  the  yML 
powers.  In  delirium  from  exhaustion  and  inanition  they  are  invaluable ;  bat  in 
delirium  from  congestion  or  inflammation  of  the  bndn  they  are  injurioos. 

Order  2.  Sedantia  ;  Sedativa ;  Deprimentia. — ^By  the  term  sedatiTe  I  onder^ 
stand  an  agent  which  directly  diminishes  the  force  of  the  action  of  the  heart  and 
other  organs  by  repressing  the  nervous  influence. 

Sedatives  have  been  confounded  with  both  stimulants  and  narcotics.  The  efiect  of  a  seda- 
tive should  be  disiingDished  frooi  the  exhaustion  which  results  from  over-stiinulatioa :  the 
former  is  primary  and  direct ;  the  latter  is  secondary  and  indirect.  Several  of  the  substmoes 
called  narooties  act  also  as  sedatives:  but  all  sedatives  are  not  narcotics;  for  example,  emetic 
tartar.  Narcotics  may  be  advantageously  combined  with  either  stimulants  or  sedatives;  as 
opium  with  brandy  or  ammonia,  or  opium  with  digitalis  or  emetic  tartar.  But  stimulants  and 
sedatives,  as  braody  and  digitalis,  or  ammonia  and  emetic  tartar,  cannot  be  expected  to  produce 
any  useful  combined  effect. 

The  following  ore  the  substances  most  frequently  employed  as  sedatives : — 


ORGANIC. 


RisruKcuukcxx. 

Aconitum  Napellos — Radix. 
Papavbracbjs. 

Papaver  somniferum— 0|piuni, 
Morphia. 

TxBlTflTBCBMI  ACE  Jl. 

Thea  Bohea— FoKa. 
**     viridis — FoHa, 

AxTODAI.XJB. 

Amygdalus  communis— .^mygtiaZtf 

amara. 
Cerasus  Lauro-ccrasus — Folia. 


UMBBLLIFimZ. 

Conium  maculatnm — FdHia^  Frudui. 

SOLAITACSJI. 

Hyoscyamus  niger— Folia. 
Atropa  Belladonna— Folia. 
Nicotiana  Tabacum — Folio. 

SCBOPHULAIIIACXJB. 

Digitalis  purpurea— Folia. 

MxLAlfTHACBS. 

Colchicum  autumnale — Conmu, 


Acidum  hydrocyanicum. 


INORGANIC. 
Antimonii  Potassio-Tartras. 

The  topical  action  of  most  of  these  agents  has  been  already  noticed  (see  pp.  206, 
222,234). 

After  the  absorption  of  these  agents,  or  their  active  principles,  into  the  blood, 
they  operate  as  sedatives  to  the  vascular  system ;  that  is,  they  diminish  the  force 
of  the  heart's  action,  and  reduce  the  strength,  and  sometimes  the  frequency  also,  of 
the  pulse ;  but  diminution  of  the  frequency  of  the  pulse  is  neither  a  constant  nor  a 
necessary  effect  of  a  sedative. 

"  Digitalis  and  other  sedatives  sometimes  make  the  pulse  quicker  than  it  was  before :  bat 
every  person  who  has  bled  a  few  patients  must  have  observed  that  the  poise  becomes  quicker 
as  the  patient  grows  faint.  Mere  increased  frequency  of  pulse  is  not,  therefore,  a  proof  [that 
digitalis  at  first  produces  a  stimulant  efiect],  as  no  person  will  call  bloodletting  to  lynoope  a 
stimulant"' 

Digitalis  frequently  causes  an  intermittent  pulse.  In  excessive  doses  some  of 
the  sedatives  (e.  g.  tobacco,  aconite,  and  digitalis)  destroy  life  by  causing  paralytic 
syncope  (see  ante,  p.  249). 

The  effect  of  sedatives  on  the  other  functions  is  not  uniform.  Several  (e.  g. 
emetic  tartar  and  tobacco)  produce  excessive  nausea,  depression,  and  exhaustion. 
Some  (e.  g,  colchicum  and  emetic  tartar)  purge ;  others  (e.  g.  morphia)  coose  con- 
stipation. 


*  FiTMt  PnncipltM  of  Mtdicitu^  by  Arch.  BUling,  M.  D.,  A.  M.,  p.  81, 4th  edit.  1S41. 
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The  effects  of  aconite  and  hyoscyamns  have  been  already  alluded  to  (see  ante,  pp. 
287y  240).     Digitalis  acts  as  a  dioretic. 

The  manner  in  which  some  of  these  agents  cause  death  has  been  before  noticed 
(tee  ante,  p.  247). 

Sedatives  are  employed  to  reduce  the  force  of  the  vascular  system  in  acute 
inflammation  and  inflammatory  fever.  For  this  purpose  emetic  tartar,  or  some- 
times colchicum,  is  used.  Also  to  tranquillize  the  action  of  the  heart,  and  to  allay 
the  ezoessive  irritability  of  the  nervous  system,  when  not  dependent  on  anssmia  or 
extreme  debility.  For  this  purpose  the  narcotic  sedatives  are  frequently  used. 
likewise  to  control  irre^larities  of  the  circulation.  To  allay  palpitation,  hydro- 
cyanic acid,  digitalis,  and  aconite,  are  sometimes  used  with  advantage.  Belladonna 
plaster  is  frequently  employed  for  the  same  purpose. 

2.  Affecting  the  alimentary  canal. — The  ganglionics  which  aflect  the  alimentary 
canal  are  of  three  kinds : — 

a.  Some  affect  the  movements  of  the  alimentary  canal.  Those  which  promote 
and  quicken  them  are  denominated  purgatives,  and  will  be  noticed  hereafter  (see 
Class  Vlll.  Eccritica).  Others  lessen  the  peristaltic  movements  and  relieve  spasm 
(see  Paralytica,  p.  245).    Of  these  the  most  powerful  is  opium  (see  Meconica,  p.  236). 

0.  Some  relieve  pain  in  the  alimentary  canal  (see  AnaMthetica,  p.  238). 

y.  Some  affect  the  secretions  of  the  alimentary  canal  (see  Class  VIII.  Eccritica), 

Class  yll.  Ccdiaca.    Medicines  acting  on  the  Digestive  Organs. 

Medicines  which  act  on  the  digestive  organs  may  be  termed  codiaca  (xoiXkoxd  ; 
from  xocXm,  the  hdly).  They  may  be  divided  into  five  orders — those  affecting  the 
alimentary  canal  (enterica)',  those  affecting  the  salivary  glands  (staZica);  those 
affecting  the  liver  (hepatica);  those  affecting  the  spleen  (splenica);  and  those 
affecting  the  pancreas  (jpancreattca). 

Ordxb  1.  Enterioa  Civtipixd ;  from  irttpov,  the  bowels'). — Agents  which  affect 
the  alimentary  canal.  Most  of  the  agents  belonging  to  this  order  either  have  been 
already  noticed  or  will  be  more  conveniently  considered  hereafter  under  other  heads. 

o.  The  enterica  employed  as  stomachics  and  carminatives  have  been  before  noticed 
under  the  order  Stimulantia  (see  ante,  p.  251). 

0.  The  enterica  which  are  used  to  allay  thirst  (adipsa)  have  been  already  con- 
sidered onder  the  order  Spanmmica  (see  ante,  p.  211). 

y.  The  enterica  which  are  administered  to  promote  the  appetite  belong  to  the 
lo»ica(8ee  ante,  p.  241). 

h.  Tne  enterica  which  affect  the  movements  of  the  alimentary  canal  have  already 
been  incidentally  alluded  to  (see  ante,  p.  246);  but,  as  most  of  them  also  affect  the 
aeeretions  of  the  gastro-intestinal  siufocc,  they  will  be  specially  noticed  hereafter 
under  the  class  Eccritica. 

f .  The  enterica  which  are  employed  to  allay  pain  of  the  alimentary  canal  are  the 
OMimsiheiiea  before  noticed  (see  p.  238). 

j^.  The  enterica  which  i^ect  the  secretions  of  the  gastro-intestinal  mucous  mem- 
hnne  will  be  hereafter  described  (see  Class  VIII.  Eccritica). 

iy.  Some  enterica  destroy,  counteract,  neutralize,  or  expel  morbific  substances 
eontained  in  the  alimentair  canal.  To  this  division  belong  the  agents  called  anti- 
doUs,  employed  in  cases  oi  poisoning  (see  ante,  pp.  198  and  201) ;  chemical  agents 
adminiitered  to  relieve  dyspeptic  acidity  or  alkalinity  of  the  gastro-intestinal  fluids 

Se  amtej  pp.  214  and  216);  and  anM^mtn^ur«,  employed  to  expel  intestinal  worms. 
these  the  latter  alone  require  special  notice  here. 

Sub-order.  Anthelmintioa  (from  ovtc,  against,  and  cXfcM^f,  a  worm);  HeU 
minihagoga  ;  Vermi/uga  (from  vermis,  a  worm,  and  fugo,  I  expel).  Anthelmintics 
are  agents  which  cause  the  destruction  or  expulsion  of  intestinal  worms.  There  are 
fife  entosoa  inhabiting  the  human  intestinal  canal,  and  to  which  the  name  of  intes- 
tinal wonns  is  siven.  Of  these,  three  species  possess  an  alimentary  canal,  and  are, 
tberefbre;  ealka  hollow  worms  or  Coddmintha  (from  koCxos,  hoUou?,  and  ;iiui»<.  a 
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ioortn),  whOe  the  other  two  have  no  true  abdominal  cavitj,  and  are  in  oovMeqnenoe 
called  solid  worms  or  Sterdmintha  (from  att^tbij  solid,  and  iXfiwff  a  toorm). 

CcBLIUnirTHJL. 

Les  iDtestinauz  cavitaires  (Cuvwr), 
Entozoa  nematoi'dea  (^Rwhfyhi). 

• 

1.  Tricocephahu  diipor^  or  Long  Thread-Wonn. 

Found  in  the  cseoura  and  large  intestine. 
3.  jStcarii  htmbricoidtit  or  Large  Round-Worm. 

Found  in  the  small  intestine. 
3.  jSicarit^  venmculant^ot  Small  Thread-Worm. 

Found  in  the  rectum. 

In  English  medical  practice  three  only  of  these  come  under  oar  notice  for  treat- 
ment; for  it  does  not  appear  that  the  long  thread-worm  excites  any  morbid  symp- 
toms;  and  the  broad  tape-worm  does  not  inhabit  the  bowels  of  onr  oonntrymen. 

A  considerable  number  of  substances  have  been  considered  to  possess  anthelmintic 
properties.    The  following  is  a  list  of  the  chief  of  them : — 

VEGETABLE. 


Stirilxihtba. 
Les  intestinanx  parencbymateux  (CMo*). 

1.  Tania  SoHum^  or  Common  Tape-Worm* 

Found  in  the  small  intestine  of  the  Eng- 
lish, Dutch,  and  Germans. 

2.  Botkriocqthalui  kUm^  or  Broad  Tape-Worm. 

Found  in  the  small  intestine  of  the 
and  Russians. 


Raitufculacix. 

Helleborus  niger— IZacfiz. 
Helleborus  fcetidus — Folia, 

GuTTIPKRS. 

Hebradendron  (?) — Cambogia  /^ummt- 

MiLTAciJE.  [reiina. 

Melia  Azedarach — Corttx  radieiM. 

RUTACKS. 

Ruta  graveolens — FoUa^  oleum, 

SiMARUBACKJB. 

Picncna  exoelsa— Xigmitn. 
Lkoumihoss. 

Andira  inermis — Cortex  (fieoffroytf), 

Mucuna  pruriens — Legvumnvm  ttta. 

Cassia;  plurimes species — SemuEfoHa. 
Amtodalss. 

Persica  vulgaris — Folia. 

ROSACKJB. 

Brajrera  Anthelmintica"-Flbrtt(£ouo). 
Mtrtackje. 
Melaleuca  minor — Oleum  (Cajuputi). 

CUCURBITACIS. 

Cucumis  Colocynthis — Frudut  pulpa, 

UXBKLLIFXRJB. 

Feru  la  Assafcetida —  GuiRmt-renno. 
Yalbriahacrje. 

Valeriana  sylvestris — Radix. 
CoMPOsiTJB.  [oleum. 

Tanacetum  vulgare — Herba^  temina^  flares^ 

Artemisia  Absinthium — Herba^  oleum. 

Artemisia   Santonicum — Caamtina    (^temen 
iarUonicum). 


Olraorji. 

Olea  Europsea — Oleum, 
SpiexLiAcxJt. 

Spigelia  Marilandioa— >J2<ufix. 

CoHVOLYTrLACKiB. 

Convolvulus  Scammonia — Gummi'mma. 
Ipomam  Purga — Radix  (Jalapee), 

SOLAHACRJE. 

Niootiana  Tabacum — FoHa. 

CUKNOPODIACXJB. 

Chenopodium  anthelminticimi— FmefMi. 
Laurackjb. 
Camphora  officinarum — Camphora. 

EUPHORBIACRJE. 

Ricinus  communis — Oleum, 
Croton  Tiglium — Oleum. 

JUOLANDACE^. 

Juglans  regia — Cortex  mtcum. 
CoiriFKR^. 

Pinus ;  plurimsB  species— 02nim  Tn^ebmihk 

Juniperus  Sablna — FoHti^  oleutn. 
Liliacea. 

Allium  sativum — BuUnu. 

AIo€ ;  plurimsB  species — Succui  eoturetus. 

MsLAHTHACRf. 

Asagraea  officinalis — Semma  (^Cettadilld). 

FiLICES. 

Nephrodium  Filix  mas — Rhizomaf  okum. 
Albm. 

Gigartina  Helminthooorton. 


Oleum  animale  Dippelii. 


Hydrargyrum. 
Hydrargyri  bichloridum. 
Hydrargyri  chloridum. 
Stannum — Pulvie. 
Ferrum — Limaiura. 


Acetum. 
ANIMAL. 

I  Oleum  Cornu  cervi  empyreumaUonm. 

MINERAL. 


Ferri  sulphas. 
Ferri  sesquichloridum. 
Addum  arseniosum. 
Antiraonii  potassio-tartras. 
Calx — ,^qua  calcU. 


Sodii  chloridum. 
Potasses  sulphas. 
Aqua  (frigida). 
Petroleum. 


*  ThoM  Helminthologists  who  have  failed  to  detect  in  this  animal  the  three  valvular  papilUs  ohanc- 
teriatic  of  the  cenus  Asearis.  refer  the  Bpecies  to  the  genaa  OxfurU  (see  the  article  Entoxoa,  by  Profeaaor 
OWVB)  ia  the  Cfcloptadia  o/Anaiomsf  and  Fhfsiologp). 
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GoDsideied  with  regard  to  their  modut  operandi,  anthelmintics  are  of  two 
kinds: — 

1.  Some  act  obnoxiooslj  on  intestinal  worms — destroying  or  injuring  them. 
These  are  the  anthelmintics  properly  so  called;  the  anthelmintic  specifics;  or  the 
termieides  of  some  authors.  Some  of  these  agents,  as  powdered  tin  and  cowhage, 
operate  mechanically  ^see  ante,  p.  198} ;  others  act  either  chemically  or  dynami- 
cally, as  oil  of  turpentine. 

2.  Some  agents  prove  anthelminUc  in  consequence  of  their  operation  on  the 
howeLs;  these  are  the  cathartic  anthelmintics  or  vermifuges;  such  ascalomel,  jalap, 
acammony,  and  gamboge. 

ScMne  writers  admit  another  class  of  anthelmintics,  namely  agents  "  which  increase  the  tone 
of  the  digestive  organs,  and  thereby  obviate  that  condition  of  the  stomach  and  bowels  which 
appears  to  favonr  the  generation  and  nourishment  of  these  animals."* 

The  best  anthelmintic  prophylactics  are — wholesome  food  and  the  use  of  pargatives,  if  the 
boweb  be  costiTe,  and  of  bitter  or  ferruginous  tonics  if  debility  exist 

The  circumstances  which  favour  or  check  the  production  of  intestinal  worms  are  imperfectly 
understood ;  and  the  assumption  that  their  formation  is  referable  to  a  debilitated  state  of  the  ali- 
mentary canal  is  entirely  hypothetical.  Some  persons  appear  to  be  constitutionally  disposed  to 
their  production.     Negroes  seem  to  be  more  liable  to  them  than  the  white  races. 

In  the  treatment  of  helminthiasis  it  is  generally  advisable  to  employ  both  cathar- 
tics and  the  anthelmintic  specifics.  The  first  aid  the  expulsion  of  the  worms  in  at 
least  two  ways ; — mechanically,  and  by  preventing  the  accumulation  of  intestinal 
mucus.     Some  cathartics  may  also  act  as  poisons  to  the  worms. 

The  following  was  Bremser's  favourite  anthelmintic,  and  which  he  states  that  he 
used  for  many  years  with  the  greatest  success  against  all  species  of  intestinal  worms : — 

B  Seminum  Santonici  (vel  seminum  seu  florum  Tanaceti)  contusorum  §ss. 

Pulveris  YaleriansB :        gij. 

Pulveris  Jalapae gjss. — 51  j. 

Potassce  Sulphatis 3JS8. — ^ij. 

Qxymeliis  Soiliae q.  s.  ut  flat  electuarium. 

Two  or  three  teaspoon fuls  to  be  taken  daily. 

-  Anthelmintics  arc  administered  both  by  the  mouth  and  by  the  rectum.  When 
the  worms  are  contained  in  the  small  intestine  (as  the  large  round-worm  and  the 
tape-worm)  they  should  be  given  by  the  mouth ;  but  for  worms  in  the  rectum  (as 
the  small  thread-worm)  anthelmintic  enemata  are  preferable.  '^  To  introduce  at  one 
end  of  a  tube,  several  yards  long,  substances  which  are  intended  to  act  upon  animals 
that  live  quite  at  its  other  end,  would  be  a  very  round-about  course.''" 

Each  kind  of  parasite  has  been  supposed  to  require  its  particular  mode  of  treat- 
ment. It  may  be  useful,  therefore,  to  notice  successively  the  remedies  which  have 
gained  the  most  repute  for  each  species  of  worms. 

1.  Treatment  for  Thread-  Trorm(A8cari8  vermicularis). — As  these  animals  usually 
inhabit  the  rectum,  they  are  best  treated  by  clysters.'  These  may  consist  of  ice- 
cold  water,  vinegar  and  water,  salt  and  water,  infusion  of  quassia  with  or  without 
oommon  salt  in  solution,  lime  water,  solution  of  sulphate  of  iron,  solution  of  sesqui- 
chloride  of  iron  (half  an  ounce  of  the  tincture  of  sesquichloride  of  iron  to  half  a  pint 
of  water),  decoction  of  aloes,  assafoetida  mixture,  castor  oil  (in  gruel  or  any  other 
simple  vehicle),  oil  of  turpentine,  or  infusion  of  senna. 

The  preceding  are  safe  enemata.  Injections  of  tobacco  infusion,  and  solutions 
of  arsenic  and  corrosive  sublimate,  have  been  recommended ;  but  they  are  highly 
daogerons,  and,  I  believe,  unnecessary. 

A  solution  of  a  table-spoonful  of  common  salt  in  cold  water  or  in  infusion  of 
quassia  usually  proves  a  most  effective  anthelmintic  enema.     Where  this  fails,  a 

«  Eberle,  A  Trtatiu  of  the  Materia  Mediea^  edit.  vol.  i.  p.  147. 1634. 

*  W^taaa^B Lectures  on  the  PrineittUs  and  Practice  0/ Physic j  vol.  ii.  p.  SOS. 

*  "  Thread-wt>nna  may  be  icoopeu  out  of  the  reclnm  with  th«  finger.  Old  women  fish  for  them  with  a 
pieee  of  fat  meat,  or  cuidle,  vHierewith  the  entangled  worms  are  drawn  oat  of  the  bowel."  (Wataon, 
9p.  tit.) 
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For  children  one  to  four  ilraehms,  for 
adults  one  or  two  ounces,  of  tbU  oil  may  be  adminialered  mixed  with  gruel. 

The  intolerable  itebing  which  thread-worms  give  rise  to  ia  frequently  allnyed  by 
enemata  of  olive  oil.  Dr.  Watson  states  that  it  may  be  quieted  by  uppljing  a  towel, 
wett-ed  with  cold  water,  to  the  fundament,  while  in  bed. 

Brisk  eatharticfl  should  be  from  time  to  tirae  adtniniBtered  by  the  mouth. 

The  thread-worm  ia  sometimes  fouud  in  the  ewcum.  In  this  case  it  is  obvious 
that  enemata  must  fail  in  removing  them.  We  must  then  administer  our  remedies 
by  the  mouth.  Besides  the  use  of  catliartics,  bitters  (quassia,  semen  sanlonicum, 
tansy,  &c.)  and  chalybeates  (sulpbato  or  tineturo  of  sesquichlotide  of  iron),  or, 
where  these  fail,  oil  of  turpentine  may  be  had  recourse  to. 

2.  Trratwtnt  for  Ihe  LoTKj  Thrrad-Worm  (Tricocophalua  dispar),— This  worm 
is  not  known  to  produce  any  morbid  symptoms;  and  remedies  for  it,  therefore, 
are  not  likely  to  be  required.  Should  its  presence  in  the  bowels  be  unequivocally 
ascertained  [as  by  the  patient's  voiding  some  of  these  entozoa  by  stool)  the  eame 
treatment  maybe  adopted  as  for  the  small  thread-worm  when  seated  in  the  cfecam. 

3.  Treatment  for  Vie  Long  Rotind- Worm  (Ascaris  lumbricoides). — This  species 
of  parasite  is  best  treated  by  active  evaeuants,  and  in  the  intervals  of  their  use  by 
some  of  the  specific  anthelmintics. 

A  mixture  of  calomel  and  jalap  forms  a  good  purgative.  Where  calomel  is 
objectionable,  a  mixture  of  jalap,  scammony,  and  gamboge,  may  be  substituted  ;  or, 
in  some  cases,  a  mixture  of  jalap  and  rhulmrb.  I  have  frequently  found  the  com- 
pound infusion  of  senna,  with  an  occasional  dose  of  calomel,  very  effectual. 

Bradley*  recommends  the  use  of  antimonial  or  ipecacuanha  emetics.  When  the 
worms  are  contained  in  the  stomach  or  upper  part  of  the  small  intestines,  tbe  n^ 
of  emetics  undoubtedly  proves  very  serviceable. 

The  specific  anthelmintics  which  have  been  recommended  for  this  species  of  worm 
are  very  numerous,  though  few  of  them,  Isuspeot,  are  employed  in  this  co  on  try  at  the 
firoscnt  time.  Tin  powder,  cowbage,  pink  root  (^Sjiigelia),  and  cabbage  tree  bark  (^>i- 
dira),  have  been  much  celebrated.  The  modeof  using  them  will  be  hereafter  noljced. 
Bitters  (as  quassia)  and  chalybeates  (sulphate  and  tincture  of  eeaquichloride  of 
iron]  are  frequently  employed,  and  with  benefit.  Oil  of  turpentine  sometimes 
proves  effective,  but  less  fi4quently  so  than  in  tape-worm.  For  adults  Bradley 
recommends  bichloride  of  mercury  and  arsenious  aoid.  Aasafuitida,  garlic,  cam- 
phor, and  fetid  hellebore,  are  other  remedies  which  have  been  employed. 

4.  Trealment/or  Tujie-TKirm  (Tfeuia  Solium  and  Bothriooephalus  latus). — For 
the  tape-worm  we  use  a  combination  of  purgatives  and  vermicides. 

Tbe  most  successful  remedy  for  tape-worm  is  oil  of  turpentine.  It  should  be 
given  in  fi'll  doses :  for  an  adult  from  six  drachms  to  an  ounce  and  n  half ;  for  a 
child  from  half  a  drachm  to  two  or  three  drachms.  It  should  bo  given  so  that  it 
may  pass  through  the  bowels  rapidly  without  becoming  absorbed;  and  thus,  by 
coming  iu  contact  with  the  worm,  destroy  it.  To  fulfil  these  objects  it  should  be 
taken  in  the  morning  fasting,  and,  to  ensure  its  purgative  effect,  an  equal  quantity 
of  castor  oil  should  be  given,  either  in  conjunction  with  it  or  within  a  few  hours 

The  objections  to  the  use  of  oil  of  turpentine  are — its  nauseous  flavour,  its  being 
apt  to  cause  vomiting,  and  the  brain  disorder  (u  kind  of  intoxication)  and  irritation 
of  the  urinary  organs  which  it  sometimes  excites.  I  have  known  it  to  produce 
bloody  unne  for  several  days  after  its  employment. 

Where  the  oil  of  turpentine  fails,  or  where,  from  the  disagreeable  character  of 
its  effects,  its  use  cannot  be  persevered  in,  other  anthelmintics  munt  be  resorted  to. 

Jfale  fern  rhicome  (Madame  Nouffer'a  specific),  cevadilla,  which  Schmucher  con- 
sidered to  be  infallible,  the  bark  of  the  root  of  the  pomegranate,  tin  filings,  walnut 
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ahelki  petrdenniy  and  Chabert's  empjreainatio  oil,  are  celebrated  anthelmintics  for 
this  species  of  intestinal  worm. 

Chabert's  empyreomatio  oil  (oleum  empyreumaticum  Chaherti)  is  prepared  bj 
mixing  one  part  of  the  empjreumatic  oil  of  hartshorn  with  three  parts  of  oil  of 
tnrpentiDey  and  sobmitting  the  mixture  to  distillation  in  a  glass  retort  until  three- 
fimiths  have  passed  over.  The  dose  of  the  distilled  product  is  two  tea-spoonfuls 
in  water  night  and  morning.  This  remedy  is  to  be  continued  until  four  or  five,  or 
eren  six  or  seyen^  ounces  have  been  taken ; — a  cathartic  being  from  time  to  time 
exhibited. 

Order  2.  Hepatiga  (^rtatixd;  from  ^Hop,  the  liver).  Medicines  which  affect  the 
liTer  and  its  appendages. — ^These  agents  either  have  been  already  noticed  or  will 
more  conveniently  be  considered  hereafter. 

».  The  hepatica  which  affect  the  secretion  or  excretion  of  bile  will  be  noticed 
hereafter  (see  Class  VIII.  Eccritica), 

p.  The  hepatica  which  relieve  pain  of  the  liver,  gall-bladder  or  gall-ducts,  are 
the  anassthetica  before  mentioned  (see  p.  238).  Opium  or  morphia  is  the  only 
remedy  to  be  relied  on. 

y.  The  hepatica  employed  to  relieve  spasm  of  the  gall-ducts,  as  in  the  passage 
of  biliary  calculi,  are  the  paralytica  already  noticed  (see  p.  245).  Opium  or  mor- 
phia is  our  sheet-anchor. 

5.  The  hepatica  administered  with  the  view  of  modifying  the  nutrition  of  the 
Urer,  and  thereby  of'  relieving  enlargements  and  other  organic  maladies  of  this 
organ,  are  the  spanasmica  resolventia  which  have  been  before  noticed  (see  p.  214). 

Order  3.  Splenica  {attki^ptxa ',  from  ^^xi^y,  the  spleen).  Medicines  which  affect 
the  spleen. 

The  number  of  medicinal  agents  which  appear  to  exercise  a  specific  influence 
over  the  spleen  are  few  in  number.  The  chief  are  the  chalyheates  and  quina,  and 
to  these,  perhaps,  should  be  added  iodine,  bromine,  and  mercurials,  * 

The  influence  of  these  agents  over  the  spleen  is  inferred  chiefly  from  the  effects 
which  they  have  been  observed  to  produce  in  simple  enlargement  of  the  spleen. 
The  beneficial  effects  of  the  chalyheates  in  these  cases  have  been  before  alluded  to 
(see  afUtf  p.  229).  According  to  Piorry,*  quina  diminishes  the  volume  of  the  spleen, 
•nd  in  this  way  cures  ague. 

Aooording  to  Piorry,  the  spleen  is  enlarged  in  every  ague,  whatever  the  type  (whether  quoti- 
£■11,  tertian,  or  quartan) ;  and  the  augmentation  is  larger  during  the  paroxysm  than  in  the 
intermission.  The  salts  of  quina  diminish  the  volume  of  the  spleen,  and  cure  ague  ;  they  are, 
tbeieibre,  febrifuges  par  exaUence.  The  more  soluble  they  are,  the  more  rapidly  do  they  act ; 
and  the  hirger  the  dose,  the  more  marked  are  their  effects  on  the  spleen.  Their  action  on  this 
Ofgan,  however,  is  over  in  about  half  an  hour  after  their  use ;  and  their  curative  power,  as 
Iblirifuges,  is  in  proportion  to  tbeir  effect  on  the  spleen.  M.  Piorry  states  that  he  has  been 
emiiled  to  ascertain  tliese  circumstances  by  means  of  mediate  percussion  of  the  spleen  before 
aDd  after  the  nse  of  quina  in  agues ;  his  observations,  however,  have  not  been  confirmed  by  others. 

The  effects  of  iodine  and  bromine  in  enlargement  of  the  spleen  have  been  already 
aUnded  to  (see  ante,  pp.  220-221).  With  regard  to  the  effect  of  mercury  on  the 
spleen.  Dr.  Abercrombie'  observes  that ''  it  is  now  generally  admitted  that^  in  the 
treatment  of  enlarged  spleen,  mercury  is  uniformly  and  highly  injurious,  producing 
mortification  of  the  mouth  and  rapid  failure  of  the  strength.' 

The  ^[deen  powder  and  q>leen  mixture,  used  in  Bengal  in  enlargements  of  the 
qdeeo,  are  combinations  of  rhubarb,  jalap,  scammony,  and  cream  of  tartar,  with 
oilmnbft  powder  and  sulphate  of  iron,  taken  three  times  a  day,  in  such  doses  as  to 
keep  up  r^ular  but  moderate  purging.  About  twenty  days  are  stated  by  Mr.  Twi- 
ning as  the  period  which  is  generally  required  for  reducing  by  this  treatment  a 

*  Traiti  44  Mideeine  pratique ^  t.  yi.  p.  123,  Paris,  1845. 

•  Fathologieal  and  Practical  Researches  on  Diseases  of  the  Stomachy  the  TnUstinal  Canal^  tht  Lt'ver, 
mmd  other  Diseases  of  the  Abdomen^  p.  412, 2d  edit.  Edinb.  1830. 

■  TrmuacHoma  of  the  MediccU  and  Physical  Society  ofCalcutta^  vol.  iii.  p.  351. 
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yeiy  considerable  tumefaction  of  the  spleen,  if  the  case  has  been  leoeni    Some 
persons  employ  nitric  acid  with  regular  aloetic  purges. 

Ordee  4.  SiAUCA  £T  Panobeatica. — Medicines  which  affect  the  salivary 
g^ds  are  denominated  tialica  (^toXixa ;  from  ciaxmj  the  saliva) ;  while  thoee  which 
affect  the  pancreas  are  termed  pancreatica  (from  icayxpfa;,  the  pancreas).    It  ia 

S'obable,  however^  that  medicinal  agents  which  affect  the  former  also  inflnenoe  the 
tter  organ. 

As  these  agents  are  employed  only  for  influencing  the  secretions  of  these  organSy 
they  will  be  noticed  heresiiter  (see  Class  YIII.  Eccritica). 

Class  Vm.  Eccntica,     Medicines  acting  on  the  Excement  System. 

Medicines  which  affect  the  functions  of  the  excement  system  are  termed  eoerUica 
(fxxptfixa*;  from  txxptffc;,  secretion). 

By  their  influence  over  the  process  of  secretion^  they  may  affect  the  quantity 
(either  increasing  or  diminishing  it);  or  the  quality,  or  both,  of  the  secreted  pro- 
duct. Accordingly,  the  eccritica  are  employed  in  medicine  for  the  threefold  par- 
pose  of  augmenting,  lessening,  or  altering  the  secretions. 

1.  Augmenting  secretion. 
(Evacnantia.) 

In  most'  cases  the  influence  of  the  eccritica  which  augment  secretion  is  topical ; 
in  some  cases,  perhaps,  it  may  be  remote. 

Their  topical  influence  is  direct  in  the  case  of  masticatories,  errhines,  and  cathar- 
tics which  are  applied  immediately  to  the  secreting  organ.  It  is  indirect  in  the 
case  of  diuretics,  expectorants,  and  sudorifics,  whose  active  principles  are  absorbed 
by  the  parts  to  which  they  are  applied,  and  carried  by  the  blood  to  the  secreting 
organs  (see  ante^  p.  159). 

In  some  cases,  perhaps,  the  influence  of  an  evacuant  over  a  secreting  organ  may 
be  remote ;  that  is,  may  be  exercised  through  the  agency  of  the  nerves. 

The  evacuating  eccritica  arc  used  for  various  purposes,  of  which  the  following 
are  the  most  important : — 

a.  To  restore  the  natural  secretion  of  a  part  when  its  diminution  or  stoppage 
results  from  torpor  or  deficient  vascular  activity  of  the  secreting  organ. 

j3.  To  augment  the  natural  secretion  of  a  part,  and  thereby  to  diminish  the 
quantity  of  circulating  fluid  (see  an/c,  p.  210). 

y.  To  augment  the  natural  secretion  of  a  part,  and  thereby  to  promote  absorption 
— as  in  dropsy. 

h.  To  augment  the  secretion  of  one  part,  and  thereby  to  lessen  the  secretion  of 
some  other  part*  (see  ante,  pp.  172-173). 

e.  To  augment  the  secretion  of  an  organ,  and  thereby  to  relieve  local  determina- 
tions of  blood  to  remote  parts ;  as  when  we  administer  purgatives  to  relieve  deter- 
mination of  blood  to  the  brain  (see  ante^  pp.  171-172). 

^.  To  promote  secretion,  and  thereby  to  favour  the  subsidence  of  diseases  whose 
natural  termination  is  by  increased  secretion. 

97.  To  produce  exhaustion  (the  secondary  effect  of  evacuants),  and  thereby  to 
act  as  antiphlogistics. 

Order  1.  Errhina  (?pptva;  from  iv,  in,  and  ptV,  the  nose). — Medicines  which 
arc  introduced  into  the  nose,  usually  for  the  purpose  of  producing  an  increased 
discharge  of  nasal  mucus,  are  called  errhines.     When  they  are  employed  to  excite 

*  *'  Since  all  secretions,  inasmuch  as  they  extract  certain  ingredients  from  the  blood,  produce  a  change 
in  its  composition,  no  one  secretion  can  be  altered  in  quantity  or  quality  without  disturbing  the  balance 
which  exists  between  all  in  their  action  on  the  blood ;  hence,  the  increase  of  one  secretion  give*  riae  to 
the  diminution  of  another.'*    (MQller's  Physiology ^  by  Baly,  vol.  i.  p.  473.) 
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they  are  tenned  siemutcUories  (jsternutatoria ;  from  ikmw>y  I  sneeze)  or 
ftaarmicM  (jptarmica  ;  fceapfuxd,  from  fttaipia,  I  sneeze). 

Most  foreigQ  matters,  especially  acrid  substances,  when  applied  to  the  membrane 
HiUBg  the  nostrils,  provoke  an  increased  mncous  secretion ;  and,  when  snuffed  up 
m  the  form  of  powder,  usually  act  as  sternutatories.  The  following  are  the  offici- 
m1  anbatanoes  used  as  errhines : — 


1.  VEGETABLE. 


Nicotiana  Tabocum — Folia, 
Labiatjb. 

Hjsflopus  officinalis — Herba. 
LaTandala  vera — Pbrei. 
Mtrrubiura  vuigare — Herbcu 
Melissa  officinalis — Herba, 
5fentba  Pulegium— ffer&o. 

**       viridis — Herba. 

«       Piperita— //«r6fl. 
Origanam  Majorana — Herba. 

"  Tulgare — Herba. 


Sodii  diloridum. 


Rosmarinus  officinalis — Herba. 
Salva  officinalis — Herba. 
Teucrium  Chamsedrys— Hcrfto. 
"        Marum — Herba. 
Aristolochije. 
Asarum  EuropasuRi — Herba. 

EUPHOBBIACXJI. 

Euphorbia (1) — Rtnna. 

MXLAITTHAOBJB. 

Veratrum  album — Corrmu. 
Graminacxjb. 
Saccharum  officinarum — Sacduxnan. 


2.  INORGANIC. 


I  Ammonii  chloridum.  |         Hydrargyri  subsulphas. 

Errhines  are  local  irritants  :  some  of  them  act  mechanically^  others  chemically  or 
dynamically. 

Some  medicines,  as  iodide  of  potassium,  when  administered  by  the  mouth,  become  absorbed, 
and  labMqaeDtly  augment  the  nasal  secretion.  Such  agents  are  not  usually  called  errhines, 
bflcaiwa  they  are  not  applied  directly  to  the  pituitary  membrane.  ^ 

Erriiines  cause  augmented  secretion  of  nasal  mucus,  frequently  excite  sneezing, 
and,  by  long-oontinued  use  (as  in  the  case  of  snuff),  thicken  the  mucous  membrane, 
bfaint  the  aense  of  smell,  and  alter  the  tone  of  the  voice. 

SaeeziDg  is  a  reilex*spinal  act  (see  anU,  p.  246).  The  incident  or  excitor  nerve,  by  which 
the  impression  is  conveyed  to  the  nervous  centre,  is  the  nasal  branch  of  the  trifacial. 

By  repeated  use  errhines  lose  their  power  of  exciting  sneezing :  at  least  this  is 
well  known  to  be  the  case  with  regard  to  snuff. 

Dr.  Hall'  states  that  ^  actual  sneezing  may  frequently  be  prevented,  aAer  the  inspiration  by 
which  it  is  usually  preceded  has  occurred,  by  forcibly  rubbing  the  end  of  the  nose.'* 

Absorption  readily  takes  place  from  the  pituitary  membrane.  I  have  several 
tnnefl  experienced  the  constitutional  effects  of  tobacco  (such  as  nausea,  giddiness, 
depresEion  of  the  muscular  power,  and  disorder  of  the  mental  functions),  from  the 
use  of  the  moist  snuffs  {rappees),  especially  Barbary  snuff. 

Conaidered  with  regard  to  their  modus  operandi,  errhines  may  be  divided  into 
two  principal  groups : — 

1.  Those  which  act  mechanically,  as  sugar. 

2.  Those  which  act  chemically  or  dynamically  as  well  as  mechanically.  This 
group  iiudodes  the  aromatic  errhines  of  the  natural  order  Labiatse;  the  acrid 
errhiiiet,  soch  as  euphorbium,  veratrum,  and  asarum  (the  most  powerful  errhines 
of  the. order);  the  sedative  errhine,  tobacco;  and,  lastly,  the  inorganic  errhines. 

Eirhinea  have  been  principally  employed  to  relievo  chronic  affections  of  the  eyes, 
fiMe,  and  brain;  for  example,  chronic  ophthalmia,  amaurosis,  headache,  &c.  They 
cm  (mly  be  useful  on  the  principle  of  counter-irritation  (see  ante,  p.  170).  In  syphi- 
litie  affections  of  the  nose,  and  where  there  is  a  disposition  to  nasal  polypus,  the 
fireqnent  use  of  errhines  may  perhaps  be  injurious. 

Schwilgn^  enumerates  the  following  purposes  for  which  sneezing  is  excited : — 
to  ezdte  respiration  when  this  function  is  suspended;  to  promote  the  expulsion  of 


*  On  tlu  Distases  and  Denmgements  of  the  Nervous  Syttem,  p.  09, 1641. 

•  TraUi  d€  Mature  Midicaley  t.  ii.  p.  296. 
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foreign  bocUes  accidentally  introduced  into  the  air-passagea;  to  oooaaioii  a  general 
shock  at  the  commencement  of  dangerous  diseases  which  we  wish  at  once  to  sop- 
press;  to  augment  the  secretion  of  nasal  mucus  and  of  tears;  to  favour  the  excretion 
of  mucus  collected  in  the  nasal  sinuses;  to  exalt  the  action  of  the  enoephaloHi  of 
the  senses,  of  the  uterus,  &c. ;  and  to  stop  a  convulsive  or  spasmodic  state  of  the 
respiratory  apparatus.  We  should  not,  however,  forget  that  the  ooncuanon  ooc»> 
sioned  by  sneezing  is  not  always  free  from  dangerous  results,  especially  in  plethoric 
habits  and  persons  disposed  to  apoplexy  or  aJfected  with  hernia,  prolapsus  of  the 
uterus,  &c. 

Order  2.  Expeotorantia  (from  ex,  out  of,  and  pectus,  the  breast). — Medicines 
which  promote  the  evacuation  of  mucus  and  other  secreted  matters  from  tho  bronchia, 
trachea,  and  larynx,  are  called  expectorants. 

Medicines  which  alleviate  cough  are  called  bechia  {bechica ;  /9«;^iici,  from  Bi(y  a  cough),  or  eom§^ 
medkinet  (tuuicularia  vel  tuuicuhta).  The  substances  used  as  such  are  oommooly  demnlceDts 
(see  afiUf  p.  207),  cerebro*spinaIs  (see  an/e,  p.  234),  and  expectorants. 

The  term  expectorant  is  usually  applied  to  agents  which  increase  or  promote  the 
secretion  of  bronchial  mucus.  It  has  also  been  applied  to  medicines  which  aid  the 
evacuation  (expectoration)  of  the  already-secreted  bronchial  mucus  (t.  e,  to  medicines 
which  excite  cough);  to  medicines  which  alter  the  quality  of  the  oronchial  mucus, 
and,  by  rendering  it  thinner  and  less  viscid,  assist  the  patient  in  bringing  it  up ; 
and,  lastly,  to  medicines  which  check  very  profuse  secretion,  and  thereby  enable  the 
patient  more  easily  to  expectorate  that  which  is  produced. 

The  substances  usually  supposed  to  promote  the  secretion  of  bronchial  mucus  may 
be  divided  into  two  kinds :  Uiose  which  produce  their  effect  by  direct  applicaUon  to 
the  bronchial  meml^rane,  and  those  which  are  administered  by  the  stomachy  and 
require  to  be  absorbed  before  they  act  as  expectorants.* 

The  following  list  of  expectorants  is,  with  few  exceptions,  that  drawn  up  by  the 
late  Dr.  Duncan : — * 

1.  TOPICAL. 

applied  in  the  form  of  liquid  to  the  fauces : — 
Etnollients  and  Demulcents  in  general. 

Jjpplied  in  the  form  of  gas  or  vapour  to  the  muanis  membrane  of  the  bmgs  :^^ 


Nicotiana  Tabacum — Folia. 
Datura  Stramonium — Herba. 
Myrrha. 
Pix  liquida. 
Olca  volatilia. 


Aqua. 
Alcohol. 
iEtherea, 

Acidum  bcnzoicum. 
aceticum. 


u 


Acidum  sulphurosum. 
Ammonia. 
AmmonicB  carbonas. 
Chlorinium. 
lodinium. 


2.  GENERAL. 

Taken  into  the  stomach  and  acting  through  the  circulation : — 

VEGETABLE. 


POLTOALACSJB. 

Polygala  Senega — Radix. 
Terebinth  ACKJR. 

Rilsamodendron  Myrrha — Gammi-resina. 
Leoumtnosa 

Copaifera  ;  plurimae  species — Oleoresina. 

Myrospermum  peruiferum — Balsamum. 

UXBELLIPSILE. 

Galbaiuim  officinale — Gummi  resina. 
Ferula  Assafcelida — Gummi  resina. 


Femla  —  (?) — Gummi-resina  (8ageqf>emem), 
Dorema  Ammoniacum— Gummi-retMia. 

CiNCHONACBJi:. 

Cepba^jis  Ipecacuanha — Radix, 
8ttracb.c. 

Sty  rax  Benzoin — Balsamytn. 
**      officinale — BeUsasnum, 

LiLIACBiE. 

Squilla  maritima — Bulbus. 
Allium  sativum — BuUmt. 


INORGANIC. 
Antimonii  potassio-tartras. 


*  Supplement  to  the  Edinburgh  iVVto  DispeHsatorf^  Edinbargh,  1829. 
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Of  all  the  classes  of  the  Materia  Medica  none  are  more  uncertain  in  their  opera- 
tion than  expectorants.  Most  of  the  agents  employed  as  such  act  relatively;  that 
iS|  they  obviate  the  causes  which  interfere  with  healthy  secretion.  Many  of  them 
are  substances  which  modify  the  vital  activity  of  the  aerian  membrane  by  an  altera- 
tife  influence,  and  in  this  way  relieve  bronchial  affections,  expectoration  being  by 
no  means  an  essential  part  of  their  operation. 

The  topical  expectorants  are  of  two  kinds — some  are  emollients  and  demulcents, 
others  are  local  stimulants.  To  the  former  belong  not  merely  the  liquids  applied 
to  the  fauces,  but  also  warm  aqueous  vapour  when  inhaled,  and  in  that  way  applied 
to  the  bronchial  membrane. 

The  general  expectorants  are  also  of  two  kinds — some  being  stimulating,  others 
nauseating  and  relaxing.  Probably  all  the  stimulating  expectorants  act  topically, 
after  absorption,  on  the  bronchial  membrane  with  which  they  are  brought  into 
ccmtact  by  means  of  the  blood.  Some  of  them,  as  garlic  and  assafoetida,  have  been 
detected  by  their  odour  in  the  breath  ^see  antCy  p.  150).  Emetina  (and,  conse- 
quently, ipecacuanha)  and  emetic  tartar  nave,  according  to  Macendie^  and  Orfila,' 
a  specific  influence  over  the  lungs,  which  organs,  in  animals  killed  by  these  sub- 
stances, are  said  to  present  traces  of  inflammation  and  congestion. 

Expectorants,  unlike  several  other  orders  of  evacuants,  are  exclusively  employed 
in  maladies  of  the  secreting  organ  on  which  they  operate.  The  emollient  and 
nauseating  (emetic  tartar  and  ipecacuanha)  expectorants  are  adapted  for  the  more 
acute  forms  of  bronchial  irritation  and  inflammation ;  the  stimulating  expectorants 
for  the  more  chronic  forms.  Senega  is  a  most  valuable  remedy  in  the  latter  stages 
of  acute  inflammation  of  the  lungs  and  bronchial  membrane.  The  fetid  gums, 
especially  assafoetida,  are  more  particularly  adapted  for  the  subacute  and  chronic 
forms  of  bronchitb  accompanied  with  spasm  of  the  muscular  fibres  of  the  bronchi,  and 
which  is  so  commonly  observed  in  those  whose  bronchial  tubes  and  cells  are  dilated. 

Irritating  gases  and  vapours  (as  chlorine,  the  vapour  of  acetic  or  of  benzoic 
add,  &c.)  when  inhaled,  produce  coughing,  as  well  as  an  augmentation  of  secretion. 
"We  provoke  coughing,"  says  Schwilgu^,' "to. favour  the  expulsion  of  foreign 
bodies  introduced  from  without  into  the  aSrian  tube,  and  especially  of  liquids.  We 
have  recourse  to  it  to  favour  the  expectoration  of  mucus,  of  membraniform  concre- 
tions, and  of  pus,  which  have  accumulated  in  the  aerian  passages,  whenever  the 
local  irritation  is  not  sufficiently  great." 

Order  8.  Ebietioa  {Iftttixd ;  from  c/aIu,  /  vomit) ;  vomttoria;  anacathartica. 
(&vajEatfapr»xa ;  from  dyoxadatptt,  I  cleanse  or  purge  upwards;  t.  e.  by  vomiting  [or 
by  expectoration  ?]). — Medicinal  agents  which  are  used  for  the  purpose  of  pro- 
moting vomiting  are  called  emetics  or  vomits :  when  they  merely  excite  nausea, 
they  are  termed  nauseants  (nateseantia). 

The  number  of  medicinal  substances  capable  of  exciting  vomiting  is  very  great ; 
but  only  a  few  of  them  are  in  common  use.  Their  operation  is  promoted  by  re- 
pletion of  the  stomach,  especially  with  tepid  liquids ;  and  by  titillation  of  the 
firaces,  and  especially  the  velum  pendulum  palati.* 

The  following  is  a  list  of  officinal  emetics : — 

1.  VEGETABLE. 


CRCGirKBJB. 

SinapU  nigrBrSemintitn  pulvis, 

ClVGHOSIAGIX. 

CepbaClis  Ipecacuanha — Radix, 
CoxrosiTS. 

Anthemis  nobiliB — Fhres. 


SoLAKACBiB. 

Nicotiana  Tabacum — Foiia. 
Abistolochiackjb. 

Asarutn  Europaeum — Folia. 

LlLIACIJB. 

Squilla  maritima — Bulbtu. 


*  Formul^Hrt.  *  Toxieologis  Qiniralt^  t.  i.  p.  482,  4rae  6d.  1843. 

•  TraiU  d4  Maliirt  MidieaU,  torn.  ii.  p.  296.  ^       , 

«  When  we  titillate,  by  means  of  a  feather  or  pen,  the  throat,  to  excite  vomiting,  care  must  be  teken  not 
to  carry  the  feather  so  far  back  as  to  irritate  the  posterior ^rt  of  the  pharynx;  for,  in  that  case,  we 
aicite  aa  act  of  deglatition  instead  of  that  of  vomiting.  A  feather,  introduced  into  the  throat  to  excite 
Tomiting,  has,  by  being  pushed  too  far  down,  been  actually  swallowed  without  causing  vomiting.  (See 
MtditaTohstrvatitms  and  Iitquiriis^  vols.  iii.  and  iv.;  and  also,  Dr.  Marshall  Hall  On  th*  Diuaus  onA. 
o/th§  Ntrvous  SjfSUm,  p.  81.) 


PHARMACOLOGICAL  REMEDIES— MiuiaNis. 


» 


2.  INORGANIC. 
Aniimonii  potaaaia-Isriras.       |  Zinci  BUlptaa.  |  Cupri  aulpliaa. 

TJaDally  within  twenty  or  tliirtj  minutea  attei  taking  an  emetic,  a  general  feeling 
of  uneasiness  and  nausea  conies  on.  The  pulse  becomes  email,  feeble,  and  irregakr; 
the  face  and  lipa  grow  pale ;  a  distressing  sensation  of  relaxation,  faiutoess,  and 
coldness  of  the  whole  sjetein  is  esperieaccd;  the  saliva  flows  copiously  from  ihe 
mouth;  the  eyes  lose  their  lustro;  and  the  whole  countenance  appears  dejected. 
These  symptoms,  which  constitute  the  first  stage  of  vomiting,  continue  for  a  Turiable 
period,  and  are  followed  by  the  ejeotion  of  the  contents  of  the  stomach. 

As  soon  OS  actual  vomiliog  commences,  the  general  phenomena  are  altered  :  ibc 
pulse  becomes  frequent  und  full,  the  temperature  of  the  body  increases,  and  a  swut 
breaks  out  on  the  face  and  other  part«.  During  the  act  of  vomiting,  in  con3e(]uenoo 
of  the  pressure  made  on  the  abdominal  aorta,  and  the  Jntermptioa  to  the  clrcnla- 
tion  through  the  lungs,  from  the  impeded  respiration,  the  blood  returns  with  diffi- 
aalty  from  the  bead,  tbe  face  swells  and  becomes  coloured,  the  conjunctiva  is  tur^d 
and  red,  the  jugular  veins  arc  gorged,  and  tears  burst  irom  the  eyes.  The  violent 
straining  is  often  attended  with  pain  in  the  head  and  eyes,  and  with  the  involun- 
tary expulsion  of  the  urine  and  feeeea.  The  mutters  vomited  vary  according  to 
circumstances ;  they  may  consist  of  the  alimentary  substances,  bile,  &c.,  con- 
tained in  the  stomach  and  duodenum  previous  to  the  exhibition  of  the  emetic;  of 
the  fluids  collected  by  the  action  of  the  emetic ;  and,  lastly,  of  the  emetic  itself. 
Sometimes  stris  of  blood  are  observed,  which  usually  come  from  the  pharynx. 
Tbe  number  of  vomitings,  and  the  ease  wttb  which  they  ore  eflcctcd,  are  liable  to 
considerable  variation,  arising  from  the  state  of  the  digestive  organs,  tbo  tempem- 
ment  of  the  patient,  the  state  of  the  cerebral  functions,  &.a. 

When  the  vomiting  boa  entirely  ceased,  the  patient  feels  languid,  oppressed,  am] 
drowsy,  and  the  pulse  becomes  weak  and  slow :  the  exhaustion  is  sometimes  so 
great  as  to  be  attended  with  fatal  consequences.  A  cose  of  this  kind  is  alluded  to 
by  Dr.  Paris,'  in  which  an  emetic  was  imprudently  given  to  a  patient  in  tbe  last 
stage  of  phthisis,"  with  tbe  IntcntJoii  of  dislodging  the  pas  with  which  the  tunes 
were  embarrassed :  syncope  was  produced,  from  which  the  patient  never  recovered. 
Among  other  occasional  ill  consequences  of  vomiting  may  be  mentioned  comatose 
affections,  uterine  or  pulmonary  hemorrhages,  hernia,  abortion,  suffocation,  prolapsus 
of  tbe  uterus,  rupture  of  the  abdominal  muscles,  kc.  These  effects  are  produced 
by  the  violent  muscular  exertions  which  attend  the  act  of  vomiting.  They  suggest 
cautions  as  to  the  use  of  emetics.  Tbus,  in  apoplexy,  and  some  other  cerebral 
affections,  or  when  a  tendency  thereto  exists ;  in  pregnancy,  especially  when  mis- 
carriage is  threatened;  in  prolapsus  uteri,  hernia,  aneurism,  &c.,  the  dsngor  to  bo 
apprehended  from  emetics  is  obvious.  The  concussion  which  they  cxcihi  sometimes 
dl^ndges  gall-stones. 

The  intensity  and  duration  of  the  different  stages  of  vomiting  have  no  necessary 
relation  to  each  other.  Tbus  tbe  sulphates  of  zinc  and  copper  excite  speedy  vomit- 
ing, with  but  little  nausea ;  while  tobacco  and  tartarized  antimony,  on  the  other 
Land,  produce  great  nausea  and  depression  of  system.  Uence,  when  the  depresnng 
effects  of  emetics  are  required,  as  in  inflammatory  and  other  diseases,  we  employ  tbe 
last-mentioned  emetic. 

Vomiiing  u  a  leAex.  tpinnl  act    "In  VDmiring  exciied  tbroui^li  ihe  raiKM,  il  i>  ilie  triheisl 


^a-it 


>e,  it  is 


iled  tbroui^h  ihe  (bucm,  il 
2ed  by  ni)  emciic,  by  a  lanal  caluuLin,  dt  ii 
ng  e(  early  pregnancy  or  dysineiiorrho*, 
a.   Ail  these  nerves  oonvey  ibe  exoitement 


*  "  GoDiumptLvv  perKfBi  OB^ht  pot  to  ba  pnrged  by  m  Tomll.' 

•  AccniitJnclriMalIer(Plfnolon.  by  Baly.  rol.i.  p.  fiWI,  it 
inn(ii»rin  inci  iptnnrhnic  ntrni  met  iiniDlUneouilir  in  tiuiBUt' 


HIppoenlEi,  Aplieriimi,  Sacl.  4,  Aiili- 
tertslnly  pTobaUs  lb«l  b< 
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nitimateljr  to  tbe  medal  la  oblongata.    This  combines  the  action  of  the  nerves  which  regulate 
the  aperture  of  the  cardia,  the  closure  of  tbe  larynx,  and  tbe  acts  of  expiration."' 

The  author  just  quoted  gives  the  following  short  summary  of  the  mechanism  of  vomiting}— 
*  Daring  tbe  act  of  vomiting — 1,  the  larynx  is  closetf ;  2,  the  cardia  is  opened ;  and  3,  ail  the 
Boscles  of  expiration  are  called  into  action ;  but  4,  actual  expiration  being  prevented  by  the 
ckMire  of  the  larynxi  the  force  of  the  effort  is  expended  upon  the  stomach,  the  cardia  being  open, 
•ad  vomiting  is  effected." 

The  imtation  produced  by  the  exhibition  of  emetics  gives  rise  to  an  increased 
seeretion  from  the  mnoous  follicles  of  the  stomach  and  duodenum ;  as  is  shown  bj 
Ae  thick,  filamentous,  and  yiscid  matters  frequently  ejected.  We  infer,  also,  that 
the  action  of  the  ezhalants  must  be  increased,  inasmuch  as  persons  who  have  taken 
only  a  few  spoonfuls  of  emetic  liquids  sometimes  brinff  up  a  very  considerable  quan- 
tity of  fluid.  Darwin  mentions  a  man  who  vomited  six  pints  of  liquid,  although  he 
had  only  swallowed  one.  Bile  is  frequently  thrown  up,  either  alone  or  mixed  with 
other  fluids;  but  we  must  not  infer  from  this  that  it  had  existed  in  the  stomach 
previous  to  the  exhibition  of  Ihe  emetic,  for  bile  is  not  ordinarily  rejected  in  the 
nnrt  effinrts,  but  only  in  the  subsequent  vomitings ;  and  the  quantity  increases  in 
proportion  to  the  length  of  time  the  vomiting  continues.  Emetics  promote  the 
aeoetion  of  bile,  and  probably  of  the  pancreatic  juice  also.  We  presume  that  they 
Bkewise  augment  absorption  during  the  stage  of  nausea,  previously  to  the  act  of 
vomiting,  and  when  the  force  of  the  circulation  is  reduced. 

Of  the  substances  employed  as  emetics,  some  (as  mustard)  appear  to  act  merely 
as  local  irritants  to  the  stomach,  for  they  cause  vomiting  only  when  they  have  been 
swallowed.  Others  (as  emetic  tartar),  however,  may  be  termed  specific  emetic^ 
smee  they  induce  vomiting,  not  only  when  they  are  mtroduced  into  the  stomach, 
bat  also  when  injected  into  the  veins. 

Does  emetic  tartar,  when  introduced  into  the  stomach,  occasion  vomiting  by  its  direct  topical 
action  on  this  viscus,  or  is  absorption  necessary  to  its  emetic  effect  ?  It  is  probable  that  it  may 
act  in  both  ways.  Large  doses  may  occasion  vomiting  by  the  gastric  irritation  they  excite ;  but 
absorption  appears  to  be  necessary  to  the  specific  emetic  effects. 

When  emetic  tartar  has  entered  tlie  circulation  (either  by  absorption  or  injection  into  the 
bloodvessels),  does  it  occasion  vomiting  by  acting  **  upon  the  organs  from  which  the  nervous 
energy  for  the  movements  of  vomiting  is  derived,  or  upon  the  organs  of  motion  themselves  1" 
Mflllei'  thinks  that  this  is  still  a  matter  of  doubt 

Emetics  are  employed  for  several  purposes,  of  which  the  following  are  the  most 
important: — * 

1.  To  evacuate  the  stomach.  They  are  resorted  to  for  the  purpose  of  expelling 
pouons  (see  ante^  p.  201),  undigested  foods  (crudities),  or  other  foul  matters 
(saborrse). 

When  tbe  object  is  merely  to  empty  the  stomach  of  its  contents,  those  emetics  should  be 
selected  which  occasion  the  least  nausea  and  distress.  For  women  and  children,  ipecacuanha 
is  the  mildest  and  safest  emetic.  For  cases  of  poisoning,  the  sulphates  of  zinc  and  copper  are 
preferred  to  emetic  tartar :  they  operate  speedily  and  effectually,  but  with  less  nausea  than  the 
laat-DMnliooed  salt  Other  means  of  exciting  vomiting  in  cases  of  poisoning  have  already  been 
pointed  out  (see  ante,  p.  201). 

2.  To  expel  forei^  bodies  lodged  in  the  throat  or  oesophagus.  In  cases  of  chok- 
ing firom  the  impaction  of  meat  in  the  throat,  the  foreign  body  has  been  dislodged 
bj  provoking  vomiting  by  means  of  a  solution  of  emetic  tartar  injected  into  the 
veins  (see  ante^  p.  178). 

8.  To  excite  nausea,  and  thereby  to  depress  the  vascular  and  muscular  systems. 
For  the  fulfilment  of  this  object  emetic  tartar  is  usually  employed  in  strong  sub- 
jects; but  in  females  and  children  ipecacuanha  is  frequently  substituted.  Nau- 
seants  are  used  to  reduce  vascular  action  in  some  active  hemorrhages,  in  inflamma- 

*  Dr.  M.  BaU,  On  tlu  Diuaut  and  Dtratigenunts  of  the  NervouM  SysUm,  p.  104,  Lond.  1841. 

*  FkiftioiogWt  by  Balv,  vol.  i.  p.  610. 

*  For  an  accbont  of  tae  uiea  of  emetics^onsalt  Br.  FothergilPs  Inaoffural  Diuertation,  "  De  Emeti- 
fir— ■  Vmu  in  variis  Morbi*  tractandiSj**  Cklinb.  1736.    An  English  traotlation  of  this  ia  publiihed  in  his 

'"■  -'  ir«flrj,by  J.  C.  Lettaom,  M.D.  Lond.  1784. 
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tory  fever,  and  in  acute  inflammation  of  the  lungs,  testicles,  mammsB,  air-tabes, 
cellular  membrane,  skin,  and  joints :  but  in  inflammation  of  the  alimentary  canal 
they  are  unsafe.  They  are  employed  to  depress  the  tone  of  the  muscular  system 
in  dislocations  of  the  larger  joints,  and  thereby  to  assist  reduction  by  overcoming 
the  force  of  the  opposing  muscles.  In  various  spasmodic  afiections,  as  spasmodic 
asthma,  hooping  cough,  &c.,  the  efficacy  of  nauseating  emetics  is  referable  to  their 
depressing  influence  over  the  muscular  fibre. 

Emetics  have  been  recommended  to  promote  the  passage  of  gall-stones,  whidi 
they  are  said  to  do  partiy  by  relaxing  the  muscular  fibres  of  the  gall-duotSy  partly 
by  the  concussion  which  they  eflect.  But  in  acute  cases  they  are  usually  onneoes- 
sary,  as  violent  vomiting  and  great  depression  generally  attend  the  passage  of  a 
biliary  calculus. 

4.  To  promote  secretion  and  excretion.  In  hepatic  derangements^  especially 
those  dependent  on  a  torpid  condition  of  the  portal  vessels,  and  in  some  cases  of  , 
dyspepsia,  emetics  proved  highly  serviceable;  probably  by  promoting  the  secretion  and 
excretion  of  bile,  pancreatic  juice,  and  gastric  mucus.  In  inflammatory  a&ctions 
of  the  bronchial  tubes,  of  the  larynx,  and  throat,  emetics  are  often  found  useful : 
and  they  are  so,  probably,  in  part  at  least,  by  their  augmenting  secretion  ficom 
the  affected  parts,  and  thereby  promoting  the  resolution  of  the  disuse.  The  opera- 
tion of  an  emetic  is  frequently  succeeded  by  a  soft,  lax,  and  damp  state  of  s^^ 
a  condition  highly  favourable  to  the  subsidence  of  very  slight  febrile  disorders. 

Order  4.  Cathartica  (xaOapftxa',  from  xaealpu^  I  purge  or  clearue)'j  pwrgc^ 
Uva  seu  purgantia  (from  purgo,  1  purge  or  cleanse). — Medicines  which  produce 
alvine  evacuations  are  called  cathartics  or  purgatives. 

The  following  is  a  list  of  officinal  cathartics : — 


1.  VEGETABLE. 


RurUFCULACUB. 

HelleboruB  mger^^Radix. 
"         fcBtidua — Radix. 
Cbuciferjb. 

Sinapis  alba — Semma  integra, 

VlOLACE^. 

Viola  odorata — Floret, 

ItlHACEM. 

Linura  catharticum — Herba. 

GuTTIFER-«. 

Hebradendron  — (?) — Gummi-regina  Gam- 
bogia. 

VlTACE^. 

Viiis  vinifora — Bacca. 
Rhakkaci£. 

Rhamnus  catharticus — Bacca. 

LxbUMIHOSiB. 

Cassia  Fistula — Leguminis  pulpa. 
Tamarindus  indica — Legumen. 
Cassia;  plarimaB species — Folia  Senna. 
Andira  inermis — Cortex. 
Copaifera ;  pluriraoo  species — Oleo^esina. 
RosacejE. 

Rosa  centifolia — Petala. 

"     canina— jPrwrftt*. 
Prunus  domestica — Frudus  ticcatut, 

CuCURBITACKiB. 

Cucumis  Colocynthis — Fructut  pulpa. 
Momordica  Elaterium — Elaterium. 


Composite. 

Taraxacum  Dens-Leonis — Radix, 
Ohitkcitm. 

Olea  europsea — FrudiU  otaun, 

Ornus  europaea — Succut  conaretuB  {Mafuui), 

CoNyOLVULACEJI. 

Convolvalus  Scammonia — Retina, 
Ipomtea  Purga— i2adix. 

SoLAlTACEiB. 

Nicotiana  Tabacam — FoUa, 

PoLTSOirACEiE. 

Rheum ;  plurimas  species— /{aifix. 

EuPHOaBIACEiB. 

Croton  Tiglium— O&tim. 

Ricinus  Qommunis — Oleum. 

Euphorbia  —  (?) — Retina  (En^horbimm). 
UaricACE^. 

Fiscus  Carica — Frudut, 
CoiriFSB^. 

Pinus;  plurimas  species — Oleum  Terebinikmg, 

Juniperus  Sabiiia~-Fofia. 

LiLIACEiB. 

AloS;  plurimfB  species— -iShiorMt  amcretut. 
Melaitthacsje. 

Colchicum  autumnale— Cof?mtt«. 

Veratrum  album — Connut, 
Gbaminba. 

Hordeum  distichon — Semina. 

Saccharum  officinarum— >&icicAanim  inqnavm. 


2.  ANIMAL. 
Mel. 
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Solpbar. 
Magnesia. 
Magneaias  carbonas. 
**        sulphas, 
sulphas. 


3.  INORGANIC. 

Potassse  tartras. 

**       bitartras. 
Sodii  chloriduin. 
SodtB  sulphas. 
"     phosphas. 


SodsB  potassiotartras. 
Hydrargjrri  chlori^um. 
Pilula  hydrargyri. 
Antimonii  poiassio-tartras.    . 
Pulvis  antimonii  compositns. 


Gaiharticfl  cause  alvine  evacuations  by  iDcreasing  the  peristaltic  motion  of  the 
intestines  and  by  promoting  secretions  from  the  mucous  lining.  The  milder  purca- 
liveBy  howeTer,  operate  principally  by  their  influence  on  the  muscular  coat  of  uie 
intcflAines;  while  the  stronger  ones  stimulate  the  mucous  follicles  and  exhalants,  and 
^▼e  rise  to  liquid  evacuations.  The  former  are  sometimes  termed  eccoprotics  (ecoh 
protica;  from  fxxdKpwtfi;;  a  cleansing  from  dung,  a  purging)]  while  Uie  latter  are 
denominated  hydragogues  {hydragoga;  v^poywya,  from  viop,  fcaterj  and  Aytyfof, 
eliciting  or  evoking).  Some  of  them  create  nausea,  faintness,  occasionally  vomiting, 
eolicky  pains,  abdominal  tenderness,  and  tenesmus.  The  more  violent  ones,  if  given 
in  an  over-dose,  produce  inflammation  of  the  alimentary  canal,^  characterized  by 
TKdent  vomiting  and  purging,  abdominal  pain  and  tenderness,  cold  extremities,  and 
linking  pulse.  These  are  denominated  drastics  {drastica;  ^pacfrtxa,  from  dpott,  / 
am  aeiice).  Emollient  or  demulcent  drinks  (as  rarlcy  water,  gr^el,  and  broth)  are 
tnken  to  &vour  their  safe  operation. 

As  the  intestinal  surface  consists  of  about  1400  square  inches,'  from  the  whole 
of  which  secretion  and  exhalation  are  going  on,  it  is  obvious  that  purging  oficrs  a 
very  powerful  means  of  diminishing  the  quantity  of  the  fluids  of  the  body;  and 
aoooraingly  we  find  that  some  cathartics,  especially  elaterium,  cause  very  copious 
wmteij  discharges;  and  their  employment  is  followed,  as  might  be  expected,  with 
thirst  and  augmented  absorption  from  the  serous  cavities,  so  that  they  sometimes 
lednoe  or  even  remove  dropsical  swellings.  The  more  violent  purgatives  promote 
the  discharge  of  bile  and  pancreatic  liquor,  by  the  irritation  they  produce  at  the 
tennination  of  the  ducts  which  pour  these  secretions  into  the  alimentary  canal. 

A  distinction  is  usually  made  in  practice  between  cooling  and  warm  purgatives. 
By  the  former  are  commonly  meant  saline  purgatives  which,  while  they  cause  purg- 
inff,  without  having  any  tendency  to  excite  inflammation,  are  supposed  to  have  a 
lemgerant  influence  over  the  system,  and  are  adapted  for  febrile  and  inflammatory 
eases.  By  the  latter  are  meant  the  more  violent  cathartics,  which  are  presumed 
either  to  quicken  the  pulse,  or  at  least  to  excite  the  abdominal  vascular  system,  and, 
therefore,  are  considered  to  be  less  fitted  for  febrile  cases." 

The  more  powerful  cathartics  are  acrids  or  local  irritants.  Some  of  them  (e,  g, 
gamboge)  operate  almost  solely  in  this  way;  for  they  do  not  excite  purging  except 
when  wey  are  introduced  into  the  alimentary  canal,  and  they  easily  excite  vomiting 
when  swallowed.  But  most  of  the  drastics  exert,  in  addition,  a  specific  influence 
over  the  alimentary  canal,  so  that  they  excite  purging  when  injected  into  the  veins, 
or  when  applied  either  to  the  serous  membranes  or  cellular  tissue.  Senna,  castor 
and  croton  oils,  black  hellebore,  colocynth,  and  elaterium,  operate  in  this  way. 
This  drcamstanoe,  therefore,  fiftvours  the  notion  that  they  act,  in  part  at  least,  after 
absorption. 

A  considerable  number  of  cathartic  substances  have  been  detected  in  the  blood 
and  secretions  (see  antCy  pp.  149  and  150). 

The  physical  (endosmotic)  action  of  purgative  solutions  has  been  already  alluded 
to  (see  aniej  pp.  143  and  144). 

>  The  deaths  from  th«  use  of  Moriion'a  Pills  are  referable  to  this.  The  active  iarredient  of  these  medi- 
ciBM  is  gtiinboffe  (see  Lond.  Med.  Oax.  vol.  xiv.  pp.  612  and  759;  vol.  xvii.  pp.  357,  415,  and  623;  vol. 
amii.  pp.  75aacl987;  vol.  zix.  p.  976). 

*  This  meaaarement  haa  been  calculated  from  the  atatementa  aa  to  the  length  and  diameter  of  the  intea- 
tiBM  ia  Meckel 'a  BlUmuil  d^Anatomie  giniraU.  descriptive  et  pathologiqut .  Traduit  par  J.  A.  L.  Joardan 
«  e.  BreMbet,  Paria,  1885. 

*  Aa  aBaBjrmona  writer  in  the  London  Medical  Oazette,  vol.  iv.  p.  139,  eontenda  that  aloea  ia  not  a 
~~~i  pofgativa,  though  aaoally  eonaidered  to  be  ao. 
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Some  cathartics  act  also  as  diuretica,  as  bitArtrata  of  potash  anil  gamboge.  Dr. 
Christison'  observed,  that  where  diaretics  have  heen  given  for  some  time  without 
effect,  be  has  frequently  seen  their  action  brought  on  "by  a  singtc  dose  of  eome 
bydragogne  cathartic,  such  as  gamboge."  The  resinous  partiolca,  in  their  passage 
out  of  the  system  through  the  renal  Teesela,  probably  acted  oa  topical  stimulants. 

Cathartics  probably  act,  in  part  at  least,  by  a  reflex  action  of  the  ganglionic  sys- 
tcm.  Mill ler"  observes,  that  gdvaaizing  the  splanchnic  nen'e  or  the  online  ganglion, 
pves  rise  to  a  generally  increased  activity  of  the  peristaltic  movements,  while  divi- 
sion neither  of  the  pneumogastric  nor  of  the  Bympathetio  uerve  puts  a  etop  to  tboin. 
This  appears  to  showthat  the  splanchnic  nerve  is  concerned  in  propagating  the  irri- 
tation set  up  by  cathartics.  The  teDeamua  occasioned  by  some  cathartics  is  a  K&ex 
action  of  the  true  spinal  system. 

DiSe rent  parts  of  the  alimentary  canal  arc  unequally  affected  by  difierent  cathartics. 
Thus  aloes  is  remarkable  for  its  action  on  the  large  intestines;  moreover,  many  of 
the  drastic  cathartics — as  gamboge,  colocyntb,  savin,  and  black  hellebore — areata 
more  irritaUon  in  the  large  than  in  the  small  intestines;  and  Orfila'  mentions  that, 
in  animals  killed  by  these  substances,  be  found  the  stomach  and  rectum  inflamed, 
while  the  small  intestines  were  healthy.  In  some  cases,  perhaps,  this  may  be 
ascribed  to  the  rapidity  with  which  these  agents  pass  through  the  small  intesttneB, 
and  to  their  longer  continuance  in  the  stomach  and  rectum;  but  the  same  appear- 
ance has  been  noticed  when  these  oatbartics  have  been  applied  to  the  cellular  tex- 
ture of  the  thigh. 

Catharties  may  be  conveniently  arranged  in  five  groups,  as  follows : — 

1.  Laxaiioex  or  lenitivei  (laxativa  vel  laxantla  ;  Uinitivd). — This  group  contains 
tha  m  t^  cathartici  (mtrgantia  mitiora),  such  as  manna,  cassia  pulp,  tamarinds,  prunes, 
honey,  bitartrate  of  potash,  and  the  fixed  oils  (as  castor,  almond,  and  olive  oils). 
These  very  gently  evacuate  the  conteata  of  the  intestinal  canal,  and  usually  with- 
out cansiug  auj  obvious  irritatdon,  or  affecting  the  general  system.  Manna,  how- 
ever, is  apt  to  occasion  flatulence  and  griping.  Laxatives  are  employed  in  any  cases 
where  we  wish  to  evacuate  the  bowels  with  the  least  possible  irritation — as  in 
children  and  pregnant  women  ;  in  persons  afflicted  with  inflammation  of  any  of  the 
abdominal  or  pelvio  viscera,  with  beraia,  prolapsus  of  the  womb  or  rectum,  piles, 
or  stricture  of  the  rectum;  and  after  surgical  operations  about  the  abdomen  and 

2.  Salinf,  antiphloifutic,  or  rooUng  calhaTtia  (purjanlia  lalina,  natiphl'M/itiira). 
— This  order  is  composed  of  the  saline  purgatives,  such  as  the  sulphates  of  soda, 
potash,  and  magnesia,  &c.  They  increase  the  peristaltic  motion  of  the  alimentary 
canal,  and  augment  the  efiusion  of  fluids  by  the  exhalante  of  the  mucous  surbce, 
thereby  giving  rise  to  watery  stools. 

If  administered  in  the  form  of  very  dilate  aqueous  solutions,  they  no  longer  act 
as  cathartics,  but  become  absorbed  and  act  as  diuretics  (see  ante,  pp.  142  and  219). 
To  operate  as  purgatives  the  solutions  should  be  richer  in  saline  matter  than  the 
blood  is.< 

3.  Milder  acrid  cathartics  (j>urganeia  intermedia). — This  order  includes  senna, 
rhubarb,  and  aloes.  These  are  more  active  substances  than  any  of  the  preceding. 
They  are  uerids  and  etimulanta,  but  their  local  action  is  not  sufficiently  violent  to 
cause  inflammation.  Senna  is  employed  where  we  want  an  active,  though  not  very 
acrid  or  irritant,  purgative.  Rhubarb  is  administered  in  relaxed  and  debilitalea 
conditions  of  the  alimentary  canal,  on  account  of  its  tonic  properties.  Aloes  is 
used  in  torpid  conditions  of  the  largo  intestines,  and  in  afi'ectioDs  of  the  bead.  It 
is  nmally  considered  objectionable  in  piles  and  diseases  of  the  i«cttun. 


;  P*».«I^R,,  by  B.l»,  ».,1.  i,  I..S1I. 
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4.  DratUc  caihariin  (dnutica;  purgantia  Jotiiora).  This  group  comprehends 
the  strong  acrid  purgatives;  such  as  jalap,  scammonj,  black  hellebore,  gamboge, 
caroton  oU,  oolocynth,  and  elaterium.  These,  when  siniUowed  in  large  doses,  act 
as  acrid  poisons.  They  are  employed  as  purgatives  in  torpid  conditions  of  the 
boiwels;  as  hydragognes  in  dropsical  affections;  and  as  oounter-irritants  in  affections 
of  the  brain.  They  are  objectionable  remedies  in  inflammatory  and  irritable  con- 
ditions of  the  alimentary  canal. 

5.  Mercurial  cathartics  (purgantia  mercurialia). — The  principal  of  these  are  the 
hTdnurgymm  cam  cretft^  the  pilula  hydrargyria  and  calomel.  Wo  employ  them  as 
afteratlYe  purgatives,  and  to  promote  the  hepatic  functions.  As  they  are  uncertain 
in  their  operation  ihey  are  usually  combined  with,  or  followed  by,  other  purgatives. 

The  following  are  the  principal  general  uses*  of  cathartics : — 

1.  To  evacuate  the  contents  of  the  alimentary  canal,  and  thereby  to  relieve  those 
Borbid  svmptoms  which  arise  from  their  presence.  The  substances,  which  cathartics 
are  employed  to  remove,  are  retained  feculent  matters,  undigested  foods,  morbid 
aeeretions,  worms  (see  ante,  p.  259),  and  poisonous  agents  (see  ante,  p.  202). 

2.  To  promote  secretion  and  exhalation  from  the  gastro-intestinal  mucous  surface. 
Cathartics  are  employed  directly  for  the  production  of  this  effect,  and  indirectly  for 
the  attainment  of  other  objects,  of  which  the  following  are  the  chief: — 

«.  The  establishment  of  healthy  alvine  secretion  when  this  is  defective  or  per- 
verted, especially  in  torpid  conditions  of  the  alimentary  canal. 

fi.  The  promotion  of  the  elimination  of  morbid  agents  contained  in  the  blood, — 
eiAer  absorbed  poisons  (see  ante,  p.  202),  or  retained  principles  which  ought  to 
have  been  evacuated  by  other  excreting  organs. 

y.  Th^  diminution  of  the  volume  of  the  circulating  fluid  and  the  relief  of 
plethorai  congestion,  and  other  maladies  dependent  thereon. 

6.  Tiie  augmentation  of  the  action  of  the  absorbents.  Hydragognes  which  carry 
a  lam  quantity  oi  fluid  out  of  the  system  by  the  bowels  promote  absorption,  and 
thomr  oftontimes  prove  most  beneficial  in  dropsies. 

«.  nie  antagonism  of  other  secretions.  Thus  cathartics  are  employed  to  check 
eueasive  ptyausm  from  mercury,  and  to  diminish  the  secretion  of  milk  in  nurses 
who  are  weanine. 

{.  The  establishment  of  a  substitute  for  other  secretions.  Thus,  in  defective 
leeretion  from  the  uterus,  kidneys,  &c.,  cathartics  are  employed  to  relieve  the  mor- 
bid symptoms  resulting  therefrom. 

f .  The  relief  of  ip&mmation.  Cathartics  are  frqiquently  employed  as  antiphlo- 
gisties.  They  assist  in  removing  or  counteracting  some  of  the  elements  of  inflam- 
matioD;  and  they  do  this  in  part  by  promoting  secretion  and  exhalation  from  the 
pHtro-mtestinal  canal ;  by  which  they  relieve  congestion  of,  and  determination  to, 
inflamed  parts,  lessen  inflammatory  fever,  and  promote  the  expulsion  of  morbid  agents 
fiom  the  system  and  the  absorption  of  some  of  the  effused  products  of  inflammation. 

8.  To  promote  the  secretion  of  the  liver  and  pancreas.  By  irritating  the  orifice 
of  the  ductus  communis  choledicus,  active  cathartics  produce  an  augmented  secretion 
and  excretion  of  bile  and  pancreatic  juice;  and  hence  these  agents  arc  well  fitted  for 
relieTiiig  those  symptoms  which  arise  from  congestion  or  torpor  of  the  portal  system. 

4.  To  stimulate  or  excite  the  muscular  fibres  of  the  alimentary  canal,  and  there- 
by to  relieve  torpor,  inactivity,  or  even  a  paralyzed  state  of  this  organ.  The  torpor 
vrferred  to  exists  chiefly  in  the  caecum  and  colon,  and  is  most  frequently  met  with 
m  females.  Although  it  is  greatly  relieved  by  the  use  of  cathartics,  these  in  general 
pve  only  temporaiy  relief:  indeed,  it  not  unfrequently  happens  that,  after  their 
action  is  over,  the  mactivity  of  bowel  is  augmented.  Tonics,  especially  iron,  and, 
m  tome  caaes^  minute  doses  of  the  extract  of  nux  vomica,  aided  by  the  occasional 

ployment  of  cathartics,  sometimes  prove  most  effective.     Aloetio  purges  are  par- 


*  Ob  this  Ml^Mt  eoBult  Obunatioms  o»  the  Utility  and  Admimttraiiim  of  Purgative  Htdieims  in 
JKmmm,  by  J.  HmnUtOB,  M.D.  Cdinb.  1806, 3d  edit.  ISM. 
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U  is  preferred  to  tbe  opiaU  diaphoretics  wben  there  h 
of  ttie  bruin,  or  &  tendencjr  to  either  of  these  conditiona. 

4.  Opiate  diapkoTetia. — Opium  and  its  ulkoli  morphia  Lave  a  remarkable  tend- 
eticj  to  produce  sweating.  The  former  ie  often  uaed  ae  a  diaphoretic,  conuuonly 
in  ih-t  form  of  Dover's  powder,  when  do  disorder  of  the  brajn  exists ;  and  especially 
when  an  anodyne  is  indicated.  When  the  etomach  is  very  irritable,  an  opiate 
diaphoretic  is  preferred  to  an  antimonial  one.  In  rbeumutiam  and  alight  catarrhs 
Dover's  powder  proves  highly  aerviccable.  In  diabetes  and  granular  disease  of  the 
kidneys,  it  is  the  best  sudorific  we  can  use,  eapucially  when  conjoined  with  tbe 
warm  bath.'  Opium  and  camphor  form  a  serviceable  sudorific  compound  when  the 
Burfuoe  is  cold,  as  in  cholera, 

5.  Oleagitiottt  and  resinoui  i7iajjhorelii^». — This  group  includes  a  large  number  of 
substances,  some  of  which  owe  their  activity  to  volatile  oil,  as  tbe  Labiata:  and  the 
Lauracese  (e.  g.  sasaafras  and  camphor) ;  others  to  resin,  as  mezereou  and  guoiacam } 
while  some  contain  both  oil  and  resin,  as  copaivannd  tbe  turpentines.  The  substiwcea 
of  this  order  possess  stimulant  properties.  They  probably  act  locally  on  the  cuta- 
neous vessels  through  the  blood;  for  some  of  them  (c.  g.  copaiva)  can  be  detected 
by  their  odour  in  the  perspiration,  and  they  occoaionally  extutfi  a  slight  eruption  oit 
the  Bkin.  The  diaphoretics  of  this  group  are  useful  in  chronic  rheumatism,  secon- 
dary syphilis,  and  chronic  cutaneoua  diseosea. 

6.  AJajholie  itiaphorelics. — Alcohol  and  wine  augment  cutaneous  exhalation. 

7.  IpceacuanTia. — I  believe  the  diaphoretic  property  of  ipecacuanha  to  be  con- 
siderably less  than  is  commonly  supposed.  Dover's  powder  owes  its  power  of  pro- 
duung  sweating  almost  exclusively  to  the  opium  which  it  contains. 

Diaphoretics  are  employed  for  various  purposca,  of  which  the  following  are  the 
chief: — 

1.  To  restore  the  cutaneous  secretion  when  it  has  been  checked  by  cold,  and 
thereby  to  relieve  the  ill  consequences  of  its  suppression.  The  milder  forms  of 
disease,  induced  by  what  is  familiarly  termed  "catobiug  cold,"  are  oftentimes  suc- 
ccssfiiUy  treated  by  the  uae  of  diluents  and  diaphoretics.  In  catarrhal  and  rheu- 
matic aSectiona  they  are  employed  with  great  b^efit. 

2.  To  promote  the  subsidence  of  diseases  which  naturally  terminate  by  augmented 
CntoAeDUfi  secretion  or  cxantbomatous  eruptions;  as  in  simple  continued  fever,  the 
exanthemata,  and  intcrmittents. 

3.  To  produce  determination  to  the  sur&ce  in  various  maladies  attended  with 
coldness  of  the  skin  and  congestion  of  internal  organs. 

4.  To  antagonize  other  secretions.  Thus  diaphoretics  are  employed  to  check  ex- 
cessive secretion  of  urine  (see  ante,  p.  173),  and  someUmcs  to  relieve  diarrhoea. 
Opium  is  a  valuable  agent  in  some  of  these  coses ;  for,  while  it  acts  as  a  diaphoretic, 
it  checks  secretion  from  the  kidneys  and  intestines :  and  hence  in  diabetes  and 
diarrbcea  it  serves  a  twofold  purpose. 

5.  To  establish  a  substitute  for  some  other  accretion.  Both  the  skin  and  kid- 
neys are  engaged  in  tbe  coinmon  function  of  eliminating  water ;  and  hence  when 
the  renal  secretion  is  diminished  or  suppressed  we  endeavour  to  relieve  tbe  system 
by  the  use  of  diaphoretics.  In  dropsy  from  granular  degeneration  of  thu  kiduey, 
the  employment  of  worm-baths  and  Dover's  powder  is  frequently  attended  with 
great  benefit. 

Order  6.  Sialagooa  {ttaxayuiya  0)'.  from  aioxw,  taliva,  and  ajuyuc,  eHciling 
or  evokiiu/);  pti/a/agoga  {rtivoimyuyo  (?)  ;  from  nrvaXot,  tativa,  and  druyo';). — 
MedicincH  which  augment  the  accretion  of  saliva  and  buccal  mucus  ore  denomi- 
nated ^uUujoi/uet. 

Sialogogues  are  of  two  kinds  :  some  produce  their  effect  by  direct  application  to 
tha  mouth ;  others  are  swallowed,  and  require  to  be  absorbed  before  they  act  as 
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BoA,    The  former  are  called  topical  tiaiagogues;  the  latter  are  the  remote  or  ^- 
cffic  tialoffogues,  ^ 

Sob-order  a.  Topical  Sialaooques. — ^These  are  sialagogaes  which  are  applied 
to  the  moQth.  When  used  in  a  soft  or  solid  state  they  are  called  maBtkatoriee 
{moMikatoria  ;  from  maztico,  I  eat  or  chew).  They  act  on  the  mucous  follicles  of 
the  month  and  the  saliyarj  glands.  Most  solid  or  soft  bodies,  when  chewed,  in- 
crease the  flow  of  saliva;  but  acrids  do  this  in  an  eminent  degree.  The  following 
is  a  list  of  officinal  topical  sialagogues  :— 

Thtxeulcejs. 

Daphne  Mezereuni — Cortex  rodieis. 


ZiireiBiBACix. 

Zingiber  officinale — Rhizoma, 


CaVCIPBBJB. 

Cochtearia  Armoracia — Radix. 

SoLAVACliB. 

Niooimna  Tabacum-^Fo/ia. 
Coxvourm. 

Anacjrclus  P/rethrura — Radix, 

In  almost  all  parts  of  the  world  masticatories  are  more  or  less  used.  In  the 
East  Indies  betel-nuts  (the  seeds  of  Areca  Catechu)  are  chewed,  with  quicklime 
and  the  betel  leaf  fthe  leaf  Piper  Betel).  The  Indians  have  a  notion  that  these 
substances  fasten  tne  teeth,  clean  the  gums,  and  cool  the  mouth.*  In  this  country 
the  masticatory  commonly  employed  by  sailors  is  tobacco. 

Ab  the  saliva  is  generally  swallowed,  masticatories  do  not  confine  their  action  to 
the  mouth,  but  excite  likewise  the  stomach.  Peron*  was  convinced  that  he  pre- 
served his  health,  during  a  long  and  difficult  voyage,  by  the  habitual  use  of  the 
betel ;  while  his  companions,  who  did  not  use  it,  <Scd  mostly  of  dysentery.  For 
habitoal  use,  and  as  mere  sialagogues,  mucilaginous  and  emollient  masticatories 
might  be  resorted  to,  but  we  find  that  acrids  of  various  kinds  have  always  been  pre- 
fened.  Masticatories,  as  therapeutic  agents,  have  been  principally  used  either  as  topi- 
cal applications  in  affections  of  the  gums,  tongue,  tonsils,  salivary  glands,  &c.,  or  as 
counter-irritants  in  complaints  of  neighbouring  organs,  as  in  earache,  rheumatism  of 
the  perieranium,  affections  of  the  nose,  &c.  The  stronger  masticatories,  as  mustard 
and  horse-radish,  excite  an  increased  discharge  of  nasal  mucus  and  tears,  as  well 
as  of  saliva  and  mucus  of  the  mouth. 

SnB-<«DER  fi.  Specific  or  Remote  Sialagogues. — Several  substances  have 
had  the  reputation  of  producing  salivation  or  ptyalism  by  internal  use.  Of  these, 
the  preparations  of  mercury  (see  ante,  p.  222)  are  the  only  ones  on  which  much 
reliance  can  be  placed,  and  even  they  sometimes  disappoint  us.  The  preparations 
of  gold,  of  antimony  (see  ante,  p.  222),  and  of  iodine  (see  ante,  p.  220),  occasion- 
ally have  this  effect.  The  continued  use  of  the  hydrocyanic  or  nitric  acid  has, 
in  sereral  instances,  produced  salivation.  In  poisoning  by  foxglove  the  same  has 
been  observed.  Lastly,  nauseants  increase  the  secretion  of  saliva.  Mercurials  are 
dven  in  certain  diseases  to  excite  ptyalism,  and  in  some  cases  it  is  necessary  to 
keep  op  this  effect  for  several  weeks.  It  is  not,  however,  supposed  that  the  salivation 
is  the  eanae  of  the  benefit  derived,  but  an  indication  that  the  constitution  is  suffi- 
ciently influenced  by  the  medicine. 

Order  7.  Cholagoga  (jt^^ayuya ;  from  ^oxi;,  hiU,  and  aytayoi,  eliciting  or 
ttoktng). — Medicines  which  promote  the  secretion  or  excretion  of  bile  are  denomi- 
nated diolagogues. 

It  10  probable  that  most,  if  not  all,  drastic  purgatives  increase  the  secretion  and 
ezcretion  both  of  bile  and  pancreatic  juice,  by  irritating  the  opening  of  the  ductus 
choledochuB  in  the  duodenum ;  just  as  certain  substances,  taken  into  the  mouth, 
provoke  an  increased  discharge  of  saliva,  by  irritating  the  mouths  of  the  salivary 
duets.  Oraaf  says,  that  if  a  purgative  be  administered  to  a  dog,  and,  when  it  is 
beginning  to  operate,  the  abdomen  be  laid  open,  the  bile  and  pancreatic  juice  will 
be  observed  flowing  into  the  duodenum. 

'  Alulie*!  Mauria  Tndiea.  ^  Voyagt  aux  Ttrrts  Australts,  Paris. 

•  Batbier,  Trmiti  Slimtni.  d^  JUac.  Mid.  t.  iii.  p.  139S,  2nde  4d. 
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in  the  other  orgaDs.     Thus  in  winter  and  in  cold  climates,  more  urine  is 

Chan  in  summer  and  in  hot  climates.   Again,  if  transpiration  be  promoted,  as 

'  warmth,  the  secretion  of  urine  is  diminished.     Hence,  when  we  wish 

A  the  renal  secretion,  diluents  should  be  freely  administered;  and  the 

eool. 

iUiam  Alexander^  endeavoured  to  determine,  as  nearly  as  possible,  the 
li 'powers  of  different  diuretics;  and  he  has  given  the  following  tabular 
pjC  1118  results : — 


,  .1 


kmvfthe  different  quafttitiet  of  urine  always  discharged  in  an  equal  time ;  viz.  from  ni$uo*clock 
I  mBnting  till  two  o'clock  in  the  afternoon,  when  an  equal  quantify  of  the  same  liquid  was  drunk^ 
"'  d^erent  diuretics^  in  different  quantities^  dissolved  in  it. 

^  .    ..  5 

B^  llj.  .^vijss.  of  simple  infusion  of  bohea  tea,  standard              .  l6 

IKuo,  with  3ij.  of  salt  of  tartar 22 

••          gij.  of  nitre 22 

•*          4  drops  of  oil  of  juniper 30 

"          s^j.  of  salt  of  wormwood 19 

"         -^ij.  of  Castile  soap 19 

"  a  teespoonful  of  spt.  nitr.  dulc.  .        .         .17 

**          15  drops  of  tine,  cantbarides            .         .                 .  IC 

**          ^ij.  of  sal.  polychrest 16 

**         3'^*  ^^"^^  "i*^^       .......     16 

^  ^j.  of  magnesia  alba 15 

5 ij.  of  cream  of  tartar 10 


tt 


3 

4 

9 

0 

7 

2 

0 

0 

3 

0 

7 

1 

14 

1 

6 
4 

14 

0 

3 

0 

1 
5 

04 

0 

2 

04 

fltf 

■  dri 

3 

2 

3 

6 

0 

5 

0 

7 

0 

7 

0 

6 

o 

7 

I 

7 

0 

lU  of  the  different  quantities  of  urine  evacuated  in  the  same  tpace  of  time,  after  drinking  the 

same  quantity  of  different  liquors. 

I 

By  ftj.  ^vijas.  of  weak  punch,  with  acid 21 

"  new  cow  whey 18 

**  decoct,  diuret.  Pharm.  Edin.           .        .         .17 

"  London  porter .16 

"  decoct,  bardan.  Pharm.  Edin.          .         .         .14 

"  warm  water  gruel                                            .14 

"  small  boer 13 

**  warm  new  milk 11 

306  tables  are  to  a  certain  extent  useful ;  but  as  diuretics  act  very  unequally 
erent  times,  and  cannot,  therefore,  be  relied  on,  the  value  of  Mr.  Alexander's 
iments  is  considerably  diminished. 

augmenting  the  secretion  of  urine  we  diminish  the  quantity  of  blood  in  the 
vessels ;  and  thus  create  thirst  and  promote  absorption  from  the  serous  cavi- 

sre  is  reason  to  believe  that  all  diuretic  medicines,  strictly  so  termed,  become 
led,  are  carried  in  the  blood  to  the  kidneys,  and  arc  there  eliminated,  either 
oged  or  more  or  less  altered.  I  have  already  (see  ante,  pp.  149-150)  enu- 
edthe  medicinal  agents  which  have  been  detected  in  the  urine.  To  the  list 
\  g^ven  may  be  added  the  following,  which,  according  to  Dr.  Yetter,'  pass  off 
ine: — 

Acrid  matter  of  cubebs. 


fpangin. 

Imost  all  astringents. 


Balsam  of  oopaiva. 
Veratria. 


I  must  not,  however,  imagine  that  every  substance  which  can  be  detected  in 
rine  is  a  diuretic,  for  in  some  instances  this  is  evidently  not  the  case ;  and,  on 
her  hand,  there  are  several  medicines  whose  active  principles  are  supposed  to 
t  an  increased  flow  of  urine  by  absorption  and  local  contact  with  the  renal 
8,  but  which  cannot  be  recognized  in  this  secretion  on  account  of  the  absence 
y  known  sensible  or  cbcniieal  characters  by  which  these  principles  can  be 
7  detected. 


ferimmmtal  Essayty  Edinb.  1766.  *  Fkarmattutischts  Ctnttal  Blatt/br  1837,  p.  811. 
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It  is  probable  that  all  agents  which  prove  diuretic  by  their  direct  stimulant  influ- 
ence over  the  kidncjra  do  ea  by  their  topical  actluu  on  these  organs  (see  p.  159). 
It  follows,  therefore,  thut  in  order  to  ena^bte  ihem  to  reach  tbe  kidneys  tbcj  mnst 
be  administered  either  in  solution  or  ia  such  a  condition  that  they  may  become 
dissolved  in  the  fluids  of  the  gustro-in  tea  tinid  canal.  Moreovet,  theEolutions  should 
be  very  dilute ;  otherwise,  instead  of  becoming  ahsorbed,  they  not  as  cathartics  (see 
ante,  p.  142).  I  have  brfore  referred  to  Laveran  and  Millon's  eiperiments  with 
tartarized  soda  (see  ant^,  p.  218).  When  solutions  of  this  salt  caused  purgation, 
they  did  not  become  absorbed ;  on  the  contrary,  solutions  whicb  did  not  purge 
became  absorbed  snd  rendered  tbe  ntino  alkalloe. 

Mr.  Bowman'  considers  that  "  the  parts  concerned  in  the  secretion  of  that  por- 
tion of  the  urine  to  which  its  characteristic  properties  are  duo  (the  urcn,  lithic 
Rcid,  &c.)"  are  the  uriniferous  tubes  and  their  plexus  of  capillaries;  and  that  the 
Mulpighian  bodies  are  ■'  an  apparatus  destined  to  separate  from  the  blood  the  watery 
portion."  Diuretic  medicines,  he  says,  "appear  to  act  specially  on  the  Malpighian 
bodies  ;  and  various  foreign  substances,  particularly  salts,  which,  when  introduced 
into  the  blood,  pass  off  by  the  urine  with  great  freedom,  exude,  in  all  probability, 
through  this  bare  system  of  capillaries.  The  structure  of  the  Malpighion  tubes 
indicates  this;  and  also,  as  far  as  they  are  known,  the  laws  regulating  tbe  trans- 
mission of  fluids  through  organized  tissues,  modifled  in  their  affinities  by  vitality-" 

The  uncertainty  of  the  actios  of  diuretic  medicines  in  the  cases  in  which  their 
influence  is  especially  desired — namely,  in  dropsies — is  well  known  to  every  practi- 
tioner. Now,  in  a  very  large  majority  of  coses,  dropsy  arises  from  organic  disease 
of  the  heart,  kidneys,  liver,  or  lungs ;  and  to  the  influence  of  these  maladies  muit 
be  referred  the  failure  of  the  so-called  diuretics  to  augment  the  secretion  of  urine. 
"  If,"  says  Dr.  Barlow,'  "a  sufficient  quantity  of  water  cannot  be  received  into  the 
small  intestines,  or  the  circuit  through  the  portal  system  in  the  vena  cava  asccndena, 
or  thence  through  the  lungs  and  heart  into  the  systemic  circulation,  be  obstructed; 
or  if  there  be  extensive  disorganization  of  the  kidneys,  the  due  secretion  of  urine 
cannot  be  effected." 

When  the  obstrnction  exists  in  the  portal  system,  medicines  calculated  to  relieve 
this  should  be  conjoined  with  the  diuretics,  whose  operation  they  greatly  promote. 
Honco  the  efficacy  in  these  cases  of  administering  mercurials  (as  blue  pill  or 
calomel)  with  diuretics.  So  also  active  cathartics  sometimes  augment  the  secretion 
of  urine  and  aid  the  operation  of  diuretics  by  irritating  the  mouth  of  the  ductus 
communis  choledicns,  causing  an  increased  discharge  of  bile  and  pancrentJc  juice, 
and  thereby  relieving  a  congested  state  of  the  liver. 

When  the  obstruction  exists  in  the  chest  (heart  or  lungs),  the  operation  of  diu- 
retics is  aided  by  agents,  such  qs  digitalis,  whicb  tranquillize  the  action  of  the  heart. 

Considered  with  reference  to  their  chemical  properties  or  to  the  nature  and  effeota 
of  tbeir  active  principles,  the  diuretics  may  be  arranged  in  the  following  groops  : — 

1.  Aqufous  Dtufctict. — Aqueous  drinks  promote  diuresis  indirectly,  when  the 
skin  is  kept  cool,  as  I  have  before  mentioned. 

2.  Alkalinf  iind  *aliiie  diiirettcg. — This  group  includes  the  alkalies  and  the 
alkaline  and  earthy  salts. 

The  alkaline  salts  which  contain  a  Testable  acid  appear  in  the  urine  in  tbe  form 
of  alkaline  carbonates  (see  ante,  pp.  218  and  219). 

I  have  already  stated  that  when  Ealine  substances  arc  employed  as  diuretics  they 
should  be  given  in  the  form  of  dilute  aqueous  solution,  as  strong  solutions  act  as 
cathartics.  Liebig*  states  that  the  saline  contents  should  be  less  than  those  of  tbe 
blood,  which  contains  from  j  to  1  per  cent,  of  chloride  of  sodium. 

3.  Iodic  anil  bromic  diurelica. — The  iodic  and  bromio  compounds  ore  seldom 
used  as  diuretics. 
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4.  Mtancuridl  and  antimonicU  diuretics, — Mercurial  (espeoiallj  blue  pill,  calomel^ 
ad  Inchloride  of  meronrj)  are  freqaentlj  given  in  conjanoiion  with  the  diuretios 
pioperlj.  80  called.  They  are  useful  bj  their  influence  oyer  the  portal  oirculaUon 
aad  M  florfoefiunents.    Antimonials  are  seldom  administered  as  diuretics. 

6.  AM  diuretta, — ^The  dilute  mineral  acids  sometimes  act'  as  diuretics  (see  antef 
fp.  214-217).    Dalton*  found  that  vinegar  diminished  the  secretion  of  urine. 

6.  Sed€itive  diuretics. — ^This  group  includes  tobacco  and  foxglove,  whose  power 
of  ledociDg  the  force  and  frequency  of  the  heart's  action  has  been  already  referred 
to  (see  aniCf  p.  258).  The  diuretic  effect  has  been  referred,  by  Dr.  Paris,"  to  their 
sedative  operation.  For,  as  the  energy  of  absorption  is  generally  in  the  inverse 
ntio  of  thafe  of  circulation,  it  is  presumed  that  all  means  which  diminish  arterial 
ledon  must  indirectly  prove  diuretic  by  exciting  the  function  of  absorption.  I 
have  already  explained  how,  in  cardiac  dropsy,  foxglove  may  promote  the  diuretic 
efiect  of  other  substances  (see  ante,  p.  259). 

7.  Bitter  acrid  diuretics, — To  this  group  belong  squills,  colchicum,  common 
broom,  &o.  These  agents,  in  an  over-dose,  readily  occasion  vomiting.  They  owe 
ihdr  activity  to  an  acrid  principle,  which  operates,  through  the  circulation,  on  the 
renal  vessels  as  a  local  stimulant  or  irritant,  and  in  this  way  proves  diuretic.  Ac- 
cording to  my  own  observations,  common  broom  less  frequently  fails  to  prove 
diuretic  than  most  other  agents  of  this  class. 

8.  Acrid  diuretics  whose  active  principle  is  volatile  oH. — A  considerable  number 
of  diuretics  are  referable  to  this  group,  as  the  cruciferous  diuretics,  buchu,  copaiva, 
cajupoti,  turpentine,  juniper,  and  cantharides.  The  volatile  oil  is  absorbed,  and  is 
carried  by  the  blood  to  the  kidneys,  on  which  it  acts  topically  as  a  stimulant. 

9.  Alcoholic  arid  ethereal  diuretics, — This  group  includes  alcohol,  wine,  and 
nitrie  ether. 

According  to  Dr.  Golding  Bird,'  the  so-called  diuretic  agents  may  be  divided 
into  two  classes,  one  which  he  calls  renal  hydragogues,  the  ouier  renal  depurants. 

1.  The  renal  hydragogues  simply  increase  the  bulk  of  the  urine,  by  augmenting 
the  elimination  of  water.  To  this  class  he  refers  all  those  so-called  diuretics  which 
exert  no  chemical  effect  on  animal  matter ;  as  all  the  vegetable  diuretics — squill, 
copaiba,  broom,  juniper,  guaiac,  digitalis,  &c.  They  exert  no  chemical  action  on 
ozganio  matter  out  of  the  body,  and  appear  to  be  incapable  of  augmenting  the 
quantity  of  solids  in  the  urine. 

2.  The  renal  depuratives  are  agents  which  increase  the  metamorphosis  of  tissue, 
augment  the  quantity  of  solid  matter  in  the  urine,  and  thereby  aid  the  depuration 
of  the  blood.  This  class  includes  the  alkalies,  their  carbonates,  and  their  salts, 
with  aoch  acids  as  in  the  animal  economy  are  capable  of  becoming  converted  into 
carbonic  add,  including  the  acetates,  tartrates,  and  citrates  of  soda  and  potash.  To 
these  must  be  added  mtre,  as  well  as  benzoic  and  cinnamic  acids.  Dr.  Bird  calls 
the  Bobatances  of  this  class  depurating  or  chemical  diuretics,  because  they  exert  a 
chemical  action  on  organic  matter.  These  ingenious  views  require  further  evidence 
in  confirmation  of  their  truth. 

Dioretics  are  employed  for  various  purposes,  of  which  the  following  are  the 
prindpal: — 

1.  To  restore  the  healthy  action  of  the  kidneys  in  diseases  generally  in  which 
the  secretion  of  urine  is  diminished. 

2.  To  promote  the  absorption  of  dropsical  effusions.  In  most  dropsies  the  renal 
secretion  is  diminished ;  and  the  obvious  indication,  therefore,  is  to  augment  this 
secretion  in  order  not  only  to  prevent  further  effusion,  but  also  to  promote  the  ab- 
sorption of  the -fluid  already  infused.  With  this  view  diuretics  are  administered; 
but,  as  I  have  already  observed,  they  frequently  fail  to  augment  the  quantity  of 
urine  (see  ante,  p.  280).      In  the   dropsy  which  follows  scarlatina,  the   saline 

•  Memoir*  o/tk*  LiUrarf  and  Philosophical  Socitty  of  MatuhesUr^  2d  ■eries.'vol.  v.  Lond.  1831. 

•  Pkarmatologia,  9th  edit.  p.  220, 1843.  *  Lond.  Mtd.  Gax.  N. 8.  vol.  vii.  p.  230, 1S48. 
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diuretics  (especially  nitrate  of  potash)  with  purgatives  (jalap  and  bitartrate  of 
potash)  in  general  prove  successfal.  In  dropsy  dependent  on  granular  diseases  of 
the  kidney,  diuretics  (digitalis,  colchicum,  and  cantharides)  are,  in  the  early  period 
of  the  disease,  of  benefit.  They  should  be  preceded  by,  or  alternated  with,  hydra- 
gogues  (elaterium  or  jalap  and  bitartrate  of  potash),  diaphoretics  (Dover's  powder), 
and  warm-bathing.  With  the  exception  of  warm-bathing,  the  same  plan  may  be 
adopted  for  the  relief  of  dropsy  arising  from  cardiac  disease. 

3.  To  promote  the  elimination  of  poisonous  agents  from  the  system  (see  atUtf 
p.  202). 

4.  To  augment  the  elimination  of  water,  and  thereby  to  enable  the  urine  to  keep 
in  solution  the  solid  constituents  of  this  secretion,  as  well  as  to  act  as  a  solvent  for 
calculi  contained  in  the  urinary  organs  (see  Lithica), 

5.  To  relieve  inflammatory  action.  Saline  diuretics  form  part  of  the  antiphlo- 
gistic treatment  employed  in  inflammation. 

2.  Dimintshing  Secretion. 
(Sistentia;  Reprimentia;  Cobibentia;  Wi^xtrMi.) 

These  are  the  remedies  for  fluxes.  Considered  with  regard  to  the  nature  of  their 
eflfect,  they  are  of  three  kinds — cerebro-spinals,  astringents,  and  acrid  stimulants. 

a.  Cerebro-gpinaJia, — Of  the  cerebro-spinal  agents  which  check  secretion,  opium 
and  its  active  principle  morphia  are  the  most  powerful  and  constant  in  their  effects. 
Opium  checks  all  the  secretions  except  that  of  the  skin,  which  it  promotes. 
Linnaeus*  excepts  also  the  milk,  menses,  and  lochiae.  Sprcegel*  asserts  that  thou|^ 
opium  checks  the  excretion  of  bile  and  urine,  it  does  not  diminish  their  secretion; 
for,  in  animals  to  whom  he  had  administered  opium,  he  found  the  ductus  choledicns 
filled  with  bile,  though  the  faeces,  like  those  of  jaundiced  persons,  were  scarcely 
coloured ;  and  the  bladder  filled  with  urine,  although  none  had  been  passed  for 
three  days.  But  though  opium  checks  the. excretion  of  bile  and  urine,  it  undoubt- 
edly also  diminishes  the  secretion  of  these  fluids. 

Opium  or  morphia  is  employed  to  check  profuse  secretion  in  bronchial,  gastriCi 
intestinal,  and  renal  fluxes ;  for  example,  catarrh,  diarrhoea,  diabetes,  and  hydmria. 
It  is  adapted  for  fluxes  attended  with  an  irritable  condition  of  organs. 

j3.  Aatringentia. — ^The  astringents  employed  for  checking  secretion  include  most 
of  the  topical  astringents  already  mentioned  (see  ante,  p.  201),  the  mineral  adds 
(see  ante,  p.  217),  and  the  astringent  tonics  (see  ante,  p.  243). 

They  act  topically  on  the  secreting  organ — either  directly,  by  application  to  the 
part,  or  indirectly  by  absorption.  They  are  most  effectual  when  they  are  applied 
directly  to  the  secreting  organs  (see  ante,  p.  201).  They  are  much  less  so  when 
applied  to  a  distant  part;  for,  though  they  become  absorbed  and  are  carried  by  the 
blood  to  the  secreting  organ,  they  undergo  some  chemical  change  in  their  passage, 
by  which  their  astringent  influence  is  oftentimes  considerably  diminished. 

The  astringents  check  fluxes  by  their  chemical  influence  over  the  tissues.  They 
constringe  the  relaxed  vessels.  They  are,  therefore,  adapted  for  asthenic  fluxes 
attended  with  a  weak  or  lax  condition  of  the  affected  parts.  They  are  employed  in 
bronchial,  gastric,  intestinal,  renal,  urethral,  and  vaginal  fluxes,  and  in  profuse  per- 
spiration. In  bronchorrboea,  the  most  frequently  employed  astringents  are  the 
sulphate  of  zinc  and  acetate  of  lead ;  in  pyrosis,  the  trisnitrate  of  bismuth ;  in 
diarrhoea  and  dysentery,  the  vegetable  astringents  (see  anir,  p.  243),  acetate  of  lead, 
and  sulphate  of  copper ;  in  hydruria,  sesquichloride  of  iron ;  in  urethral  and  vagi- 
nal fluxes,  the  preparations  of  iron  and  zinc ;  in  profuse  perspiration,  sulphuric 
acid ',  in  cystorrhoea,  uva  ursi. 

y.  Sffmulanfia. — The  acrid  stimulants  used  for  checking  secretion  belong  to  the 
ethereal-oily  and  the  resinous  stimulants  before  noticed  (see  ante,  pp.  253  and  255). 


»  AmneH.  Acad.  viii.  298. 

•  Ciuntcd  by  Dr.  C.  A.  Christen  {Opium  historicty  chtviiee,  atqut  pharmaeologict  investigatum.  Vindo- 
bons,  1^0). 
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Volatile  oil  and  resin  are  their  active  constitnents.  These  become  absorbed,  and 
are  earned  by  the  blood  to  the  secreting  organs,  on  which  they  exercise  their  infla- 
enoe. 

The  Btimnlants  are  employed  to  check  secretion  from  the  mucons  surfaces  in 
asthenic  flnxes  originating  from  inflammation ;  though  sometimes,  instead  of  curing 
the  disease,  they  augment .  irritation  and  inflammation.  In  what  way  they  operate 
as  remedies  for  fluxes  is  very  uncertain.  Dr.  Williams^  thinks  that  '<  it  is  probably 
in  removing  congestions  by  causing  determination  of  blood,  which  excites  contrac- 
tion, and  improved  tone  of  the  capillaries  of  the  part.''  (See  Repellents^  ante,  p. 
202.) 

The  acrid  stimulants  are  more  likely  to  prove  beneficial  in  repressing  secretion 
when  the  irritation  or  congestion  is  slight ;  but  when  this  is  violent,  or  when  in- 
flammation is  present,  they  are  apt  to  aggravate  the  malady. 

In  diarrhoea,  the  aromatics  (see  antCj  p.  254)  are  used  to  check  secretion ;  in 
bronchorrhoea,  balsams  of  copaiba  and  Peru ;  in  gonorrhoea  and  leucorrhooa,  cubebS| 
balsam  of  copaiba^  the  terebinthinatcs,  and  cantharides;  in  cystorrhoca^  buchu. 

3.  Altering  the  quality  of  the  secretions. 

(Eccritica  alterantia  vel  alloiotiea.)  ^ 

It  is  but  seldom  that  our  sole  object,  in  afiecting  the  secretions,  is  that  of  alter- 
ing their  quality :  usually  we  also  desire  to  augment  or  lessen  them ;  and  the 
•gents  which  do  this  likewise  produce  a  change  in  the  quality  of  the  secretions. 

We  endeavour  to  alter  the  quality  and  improve  the  condition  of  the  secretions  in 
all  diseases  in  which  these  present  a  morbid  character ;  and  we  usually  attempt  this 
bj  agents  which  likewise  augment  the  secretion. 

Bat  the  altered  condition  of  the  secretions  in  some  cases  gives  rise  to  certain 
ineonveniences  and  secondary  disorders,  the  prevention  or  relief  of  which  is  the 
special  object  of  the  agents  which  are  administered  to  alter  the  quality  of  the 
secretions.  It  is  frequently  an  indication  to  attenuate  the  secretions  and  to  render 
them  more  fluid.  Thus  we  endeavour  to  eficct  this  in  bronchial  affections  when  the 
mocns  is  very  viscid  and  clogs  up  the  tubes ;  in  acne  punctata,  in  which  the  thick 
sefaaoeons  matter  accumulates  in  the  follicles  and  gives  rise  to  induration  and  sup- 
pnimtive  inflammation ;  and  when  there  is  reason  to  suspect  the  existence  of  inspis- 
sated bile  or  a  gall-stone. 

In  most  of  these  cases  we  employ  agents  which  increase,  as  well  as  alter,  the 
(pality  of  the  secretions. 

The  only  order  of  alterative  eccritics  which  it  will  bo  necessary  to  notice  sepa- 
ntely  is  one  including  agents  employed  to  modify  the  qualities  of  the  urine  for  the 
idief  of  stone  and  gravel. 

Order  9.  Lithica  {uBixd  ]  from  9udo$,  a  stone  or  urinary  cahulus).  Medicines 
fi>r  the  stone  and  gravel. — Under  the  name  of  lithics  arc  included  medicines  which 
eoanteract  the  predisposition  to  the  formation  of  urinary  calculi,  or  which  arc  em- 
ployed with  the  view  of  efiecting  the  solution  or  disintegration  of  urinary  concretions 
wiUiin  the  body. 

Medkanef  **  which  counteract  the  predisposition  to  the  formation  of  calculous  concretions  in 
the  urinary  organs''  are  called  by  Dr.  A.  T.  Thomson'  antilithicM  (antilUhica). 

Sotvents  for  the  stone  are  usually  denominated  lithontriptica  or  (more  correctly)  lUhonthryptica 
(ftom  >Bki  tf  ttont  or  urinary  calculus^  and  Sfvirrtnift  from  Bfujrrm,  I  break  or  crush).   Pliny'  terms 

«  Prmciple*  of  Medidiu,  Sd  edition,  p.  236,  lA)nd.  1848.~Dr.  WiUiams  (p.  196)  observes  that  «/  the 
iaaveoce  of  itimalants  on  congestion  may  be  illustrated  by  the  microscope.  A  solution  of  capsicum 
applied  to  a  fror*s  web,  congested  after  previous  irritation,  canses  an  enlargement  of  the  arteries,  an 
iaercaaed  flow  of  blood ;  and,  in  some  instances,  causes  the  vessels  to  contract  afterwards  to  their  nataral 
nse,  so  that  the  coneestion  is  completely  removed :  in  that  case  the  cure  is  complete.  In  other  instances, 
however,  the  stimulants  fail  to  clear  the  congested  vessels :  the  enlarged  arteries  pour  in  more  blood ; 
bat  this,  not  overcoming  the  obstruction,  increases  the  hypersmia,  and^  as  we  shall  afterwards  see,  may 
cnavcrt  it  into  inflammation.    Thus  it  appears  that  stimulants  as  well  as  astringents,  though  occasion- 


ally proving  remedies  for  congestion,  sometimes  tend  to  increase  it."     , 
*  EUnuntt  of  Mattrid Mzdica  and  Tkeraptutics.  *  Historia  N( 


NaturaliSy  lib.  xzii.  cap.  30. 
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them  taxifraga  (from  aaxum,  a  stone,  and  frango^  I  break).    They  might  with  more  propriety  be 
termed  Hthonlytiea  (from  xidoci  and  kum^  I  diMtohe  or  break  t^). 

The  constitnents  of  urinary  concretions,  for  the  prevention  or  removal  of  whieh 
lithics  are  administered^  are  Uie  following  :— 

Lithic  or  uric  acid. 
Litbate  of  ammonia. 
Oxalate  of  lime. 


Cystic  oxide. 
Xanthic  oxide. 
Oarbonate  of  lime. 


Phosphate  of  lime. 
Phosphate  of  magnesia  and 
ammonia. 


The  following  is  a  list  of  medicinal  agents  used  as  lithics : — 


Papavxbacijb. 

Papaver  somniferum — Opium. 

ROSACSJS. 

Alcbimilla  arvensis — Herba, 

IJMBXLLIFSaJB. 

Daucos  Carota — Frudnt, 
EaiCAcsa. 

Arctostaphylos  Uva  Ursi — Folia, 


VEGETABLE. 

Ubttcacxs. 

Parietaria  officinalis— Aierfta. 
CoiripsBJi. 

Pinus ;  plarimss  species — Ttntimthma, 

LiLIACSJB. 

Asparagos  officinalis — Turiotut  ei  Radix, 


Astringentiavegetabilia  >  (see  an/f,  pp.  243- 
Amara  vegetabilia  )        244). 

Aoida  vegetabilia  (see  anttt  pp.  211-214). 


Acidum  Benzoicum  (see  anUf  p.  210). 
Acidum  cinnamicum. 
Acidum  malicum. 


Aqua. 

Adda  minemlia  (see  antty  pp.  211-214). 

Acidum  carbonicum. 

Alkaline  (see  antty  pp.  216-217). 

Sapo. 

LithisB  carbonas. 


INORGANIC. 
Borax. 


Sodas  phosphas. 
.Sella  neutra  vegetabilia  (see  anre^pp.  317- 

220). 
Plumbi  nitro-saccharaa. 
AqusB  minerales  QMahtm;  Ficfty). 


Diuretica '(see  antty  p.  278). 

In  the  treatment  of  lithiasis  two  objects  require  attention :  one  is  the  prevention  of 
calculous  depositions  within  the  body;  and  the  other  is  the  removal  of  the  already 
deposited  matter.  The  second  object  is  attempted  by  means,  some  of  which  are 
medical,  others  surgical ;  the  latter  will  of  course  not  require  notice  here. 

The  preventive  treatment  of  lithiasis  varies  somewhat  according  to  the  chemical 
nature  of  the  urinary  deposit ;  but  in  a  general  way  it  may  be  said  to  consist  in  a 
strict  attention  to  diet  and  regimen,  the  promotion  of  the  cutaneous  functions,  the 
regulation  of  the  condition  of  the  stomach  and  bowels,  and  the  employment  of 
lithics  or  medicines  which,  by  their  special  influence  over  the  urinary  organs  and 
the  urine,  prevent  the  formation  of  urinary  deposits. 

Lithics,  considered  with  reference  to  their  influence  over  the  urine,  are  of  three 
kinds— diuretics,  alteratives,  and  solvents. 

1.  Diuretic  lithics. — Medicinal  agents  which  possess  a  diuretic  quality  have  long 
been  celebrated  in  the  treatment  of  stone  and  gravel. 

In  some  cases  they  appear  to  act  by  increasing  the  quantity  of  water  secreted 
by  the  kidneys,  and  thus,  by  rendering  the  urine  more  dilute,  enable  this  secretion 
to  retain  in  solution  its  solid  constituents.  In  other  cases  they  appear  to  give  relief 
by  promoting  the  secretion  of  lithic  acid,^  which,  in  some  cases,  appears  to  act  as 
a  sort  of  maUries  morhi  (Prout).  In  this  way  Dr.  Prout"  thinks  that  "  the  good 
effects  long  ascribed  to  certain  remedies  of^the  active  diuretic  kind  may^be  pro- 
bably explained ;  such  remedies  appearing  to  possess  the  power,  when  given  in 

'  The  existence  of  lithic  acid  in  the  blood  in  gout,  and  itsdimination  or  absence  in  the  urine  iromedimtdy 
preceding  the  gouty  paroxysm,  has  been  recently  proved  by  Dr.  Oarrod  (London  Medical  Oaxttttf  Fsb. 

'  On  the  Naturt  and  Treatment  of  Stomach  and  Urinary  DistastSf  3d  edit.  p.  2S7, 1840. 
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&Toimble  oooditioDB  oi  the  system^  of  ezoiting  die  kidneys  to  separate  large 
quantities  of  litJiic  add ;  and  in  this  way^  by  bringing  about  an  artificial  crisis^  to 
prodoce  great  and  immediate  benefit 

The  efficacy,  in  the  lithic  acid  diathesis,  of  a  mixture  of  turpentine  and  opium/ 
of  muriatic  add  and  opium/  of  the  fruit  (commonly  called  seeds)  of  the  wild  car- 
rot, of  the  parsley  breakstone  (^AlchimUla  arvensisjf  of  spiritus  aatheris  nitrid,  of 
spiritns  juniperi  compositus,  &c.,  may  thus  be  in  part  explained.  The  beneficial 
effect  of  colohicum  in  gout  has  been  ascribed  to  its  causing  the  secretion  of  lithic 
add. 

2.  Alterative  lUhics. — ^These  are  agents  which  alter  the  chemical  qualities  of  the 
urine,  and  thereby  prevent  the  formation  of  urinary  depodts. 

Some  of  them  affect  the  urine  by  a  direct  chemi^  agency ;  that  is,  they  become 
absorbed,  are  eliminated  in  the  kidneys,  and  thus  directly  alter  the  chemical  pro- 
perties of  the  urine  (see  anU,  p.  149).  The  alkaline  and  saline  lithics  act,  in  part 
at  least,  in  this  way ;  as  do  probably  the  acids  also.  Benzoic  and  cinnamic  adds, 
and  the  redns  containing  these  acids,  alter  the  composition  of  the  urine  and  give 
rifle  to  hippuric  add.  ^ramic  acid  is  converted  into  gallic  and  pyrogallic  acids  and 
a  humus-like  substance;  all  of  which  appear  in  the  urine.  Dr.  Prout'  states 
that  *^  fluids  containing  the  malic  acid  seem  to  possess  peculiar  powers  in  arresting 
the  depodtion  of  the  ^oephates  in  some  individuals.  Hence  the  beneficial  influ- 
ence, iu  many  instances,  of  dder  and  perry.  To  this  add  he  also  ascribes  the 
solvent  powers  of  Alchimilla  arvensis.^ 

Some,  on  the  other  hand,  indirectiy  alter  the  chemical  qualities  of  the  urine  by 
the  changes  they  effect  in  the  vital  processes  of  the  animal  economy.  They  modify 
the  primary  or  secondary  assimilation  processes  either  by  their  influence  over  the 
nervous  system  or  otherwise.  Opium  and  vegetable  bitters  oftentimes  prove  bene- 
ficial in  depodts  of  the  triple  phosphates :  the  former  allays  nervous  irritation ;  the 
latter  is  calculated  to  relieve  debility. 

3.  Lithonlytics ;  LitJumthrypttcs  or  Lithontnptics ;  Soivents  for  the  Mane,-^ 
These  have  been  employed  in  two  ways — viz.  by  the  mouth  and  by  injection  into 
the  bladder. 

•.  Lithonlytics  by  die  mouth. 

**  A  perfectly  heidthy  condition  of  the  urine,''  says  Dr.  Prout,^  '^  is  not  only  one 
of  the  most  natural,  but  probably  also  one  of  the  most  powerful  solvents  for  all  the 
inmdients  likely  to  exist  in  urinary  calculi  that  we  can  hope  to  possess.  So  satis- 
fied am  I  of  the  general  truth  of  this  remark,  that  my  belief  is,  that  there  is  scarcely 
any  form  of  stone  that  would  long  bear  the  continued  action  of  healthy  urine 
without  becoming  more  or  less  dissolved  or  didntegrated."  Admitting  this  to  be 
true,  it  follows  that  the  most  rational  mode  of  effecting  the  solution  of  urinary 
oakoli  is  by  promoting  the  copious  secretion  of  healthy  urine. 

In  health  the  transparency  of  the  urine  is  scarcely  affected  by  the  cooling  of  this 
liqinid,  a  lew  nebulas  of  mueus  being  alone  depodted.  When,  however,  the  solid 
ooostitnents  of  this  secretion  exist  in  an  absolute  or  relative  excess,  the  urine  is 
dther  turbid  when  voided  or  becomes  so  on  coolinff.  It  is  obvious,  therefore,  that 
in  the  latter  state  it  is  unfitted  for  acting  as  a  solvent  of  urinary  calculi,  as  it  is 
already  saturated.  In  such  cases  water  becomes  a  valuable  agent.  It  dilutes  the 
urine,  and  enables  it  not  onlv  to  retain  in  solution^  on  coolinff,  the  ordioarv  con- 
fltitaents  of  this  secretion,  but  to  act  as  a  solvent  of  oalciui.  Hence,  then,  a 
eopioos  use  of  aqueous  fluids'is  an  indispensable  adjuvant  of  all  lithontriptics.    Even 

>  Dr.  Htniy  [Mid-'Chirmrg.  t^tms.  toI.  x.  p.  136]  mya  tbat  m  rsmedj  apparently  compoaed  of  tarpeotina 
mA  teadaana  bm  aometimaa  brovfht  awair  aereral  ounces  of  lithic  acia  m  the  course  iif  a  day  or  two. 

■  Opiam  is  oaefal  in  tbeae  eaaea  **  not  only  on  acconnt  of  ita  aedative  propertiea,  bat  from  the  property 
vUcb  It  likewlae  poaaeaaea  of  inereaaing  the  accretion  of  lithic  acid.**  (Front.)    When  the  lithic  acid  is 
^~^gwd  to  oome  away  in  the  fmn  of  graTel,  Dr.  Front  adWaea  the  uae  of  a  combination  of  muriatic  aeid 
CBtani :  bvt  whan  it  ia  diapoaed  to  concrete  be  anbatitutea  the  liqnor  potaaas  for  the  acid. 

itt.p.SBS.  •  Philoiopk%eutTram<KH<m9Smm»,p.B, 


•O^.M«tat(. 

•  ^.  tmu  eit.  p.  498. 
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the  long-continued  action  of  large  quantities  of  simple  water  on  urinary  calculi  is 
capable  apparently  of  disintcgratiDg,  and,  in  some  cases,  of  dissolving  them.* 

Bouchardat^  asserts  that  water  is  the  best  lithonthryptic,  and  states  that  great 
water-drinkers  are  neyer  afflicted  with  urinary  calcuU.  He  also  insists  "that 
lithontriptics  are  in  general  really  and  surely  useful  only  when  the  urine  remuns 
limpid  on  cooling." 

The  great  majority  of  agents  employed  as  solvents  for  the  stone  are  either  add 
or  alkaline:  the  former  being  employed  in  phosphatic  deposits;  the  latter  in  the 
lithio  acid  diathesis.  But  as  healthy  urine  contains  no  free  and  uncombined 
alkaline  or  acid  ingredient,  Dr.  Prout  concludes  that  lithonljtics  ''are  to  be  sousht 
for  among  a  class  of  harmless  and  unirritating  compounds,  the  elements  of  which 
are  so  associated  as  to  act  at  the  same  time  with  respect  to  calculous  ingredients^ 
both  as  alkalies  and  acids.'' 

At  present  no  substance  of  this  kind  is  known;  but  the  solutions  of  the  super- 
carbonated  alkalies,  containing  a  great  excess  of  carbonic  acid,  approach  the  nearest 
to  them. 

These  are  used  in  two  forms,  either  as  natural  mineral  waters  or  as  artificial  soda 
and  potash  waters.  Of  the  latter,  "the  potash  matters  are  preferable;  and  when 
the  calculus  is  of  the  lithic  acid  variety,  and  the  diathesis  decided,  from  ^9a.  to  5J- 
of  the  carbonated  alkali,  and  as  much  of  the  tartarized  soda,  may  be  dissolved 
in  each  bottle,  which  may  be  taken  twice  a  day  with  an  equal  quantity  of  warm 
distilled  water.  On  the  other  hand,  when  the  concretions  consist  of  the  phosphates, 
and  the  urine  is  decidedly  alkaline,  the  alkali  may  be  omitted  altogether,  and  the 
compound  may  either  consist  of  distilled  water  impregnated  with  carbonic  acid 
gas,  or  occasionally  some  acid,  as  the  nitric,  may  be  substituted  for  the  alkali" 
(Front). 

Of  the  natural  mineral  waters  those  of  Yichy^  have  been  most  noted  for  the  cure 
of  stone  and  gravel.  They  contain  super-carbonate  of  soda,  and,  when  taken  in- 
ternally, render  the  urine  alkaline.  The  Malvern  water — ^principally  by  its  purity, 
partly  also  by  the  minute  quantity  of  alkali  which  it  contains — b  use^  in  lithio 
acid  deposits. 

Lime-water  and  soap  have  been  much  oelcbrated  as  solvents  for  urinary  calculi.* 
They  are  the  chief  active  ingredients  in  Miss  Joanna  Stephens's  Receipt /or  the  Sfane 
and  Gravel,^  Notwithstanding  the  favourable  reports  to  the  contrary,"  it  appears 
to  me  that  no  rational  ground  of  hope  can  now  be  entertained  that  lime-water  is 
capable  of  dissolving  urinary  calculi  in  the  kidneys  or  bladder ;  but  there  is  abun- 

*  Chevallier,  Essai  sUr  la  dissolution  d«  la  gravelU  et  des  calculs  de  la  vessiej  Paris,  1837.  Alio,  Lend. 
Mtd.  Gaz.  vol.  XX.  p.  431. 

*  Nouv^au  Formulaire  Magistral ^  p.  224,  Sine  6dit.  1845. 

*  Thrso  waters,  which  were  vaunted  as  solvents  for  stone  by  M.  Petit,  have  of  late  yean  been  the  mib- 
ject  of  numerous  discussiuns  among  French  physicians  (see  Bulletin  de  VAcadimit  Royalt  dt  Midecint. 
t- V.  p.OO,  for  1840;  also,  British  and  Foreign  Medical  Review  for  October,  1841).  "At  the  present 
time,''  says  M.Mkr&t  (SuppUnunt  au  Dietionnaire  Univ.de  Matiire  JM^ira{«,  p. 736, 1646),  *'  the  patirata 
at  Vichy  are  divided  into  two  parties :  one,  consisting  of  the  gouty  invalids,  onder  the  direction  <rf  BI 
Petit,  who  have  faith  in  the  waters ;  the  other,  under  that  of  M.  Prunclle,  who  are  afraid  of  them.  We 
believe,"  adds  M.  M6rat,  "  that  M.  Petit  has  given  up  his  notions  about  the  solution  of  gravel  and  calculi, 
and  that  he  now  holds  the  same  opinion  as  his  master  [M.  Prunella],  that  the  Vichy  waters  merely  canie 
the  expulsion  of  urinary  concretions." 

«  S*«-e  Dr.  Whytt's  Essay  on  the  Virtues  of  Li  me- Water  and  Soap  in  the  Cure  of  the  Stont,  Edinb.  1759^— 
He  rrlied  on  about  an  ounce  of  Castile  soap  and  two  or  three  pints  of  lime-water  in  the  coursa  of  twenty- 
tour  hours. 

»  Vs  this  lady  acquired  no  slight  fame  by  her  mode  of  treatment,  a  great  desire  was  manifested  to  Imow 

the  uature  of  her  remedies,  which  she  offered  to  discover  on  the  payment  of  a  suitable  reward.    A  com- 

Hiiit*.-*)  uf  professional  men  was  appointed  to  examine  the  efficacy  of  her  treatment,  and  her  medicines  were 

i{tv4*u  to  ivitients  known  to  have  calculi.    The  report  made  by  the  committee  {Gentltman^s  Magazine  for 

I?IU.  vol.  X.  p.  1{?5|  as  to  the  etfects  was  so  favourable,  that  Parliament  was  induced  to  grant  a  reward  of 

\,;«0U0.  :t  notice  t»f  which  appeared  in  the  London  GazetU  of  March  18,  1739 1  (D'Eschemy,  A  TreaHst  o/ 

4..  (.■•t»*.'M:%  ami  Sfftnptoms  of  the  Stone,  1755.)    The  essential  parts  of  her  remedies  were  lime  (prepared  by 

..lii'.miiK  i^ic-shells  and  snails),  soap,  and  some  aromatic  bitters,  viz.,  chamomile  flowers,  sweet  fennel, 

MixUiv.  I>(Kdi>ck  leaves,  Ac.    {GentUrnanKs  Magazine  for  1730,  vol.  ix.  p.  2M.)    That  the  patientamib- 

ii.'.itd  '«•  ir«Htment  obtained  relief  by  the  remedies  employed  cannot,  I  think,  be  doubt«l,  but  no  cure  wmi 

dis  •<  o     rhat  is«  no  calculus  was  dissolved,  for  in  the  bladder  oC  each  of  the  four  persons  whose  cure  wai 

K...:i<.»i  tv  i>i4  trustees,  the  stone  was  found  after  their  death  (Alston's  Leet.  on  tht  Mat.  Mtd.  vol.  i.  p. 

-  w'Uf4<liui.  tiMiU  M«(i.  Gaz.  vol.  XX.  p.  460. 
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dant  evidence  to  prove  that  patients  afflicted  with  the  uric  acid  diathesis  have  some- 
times experienced  extraordinary  benefit  from  its  nse.^  Chevallier*  accounts  for  its 
eflkacy  in  the  treatment  of  gravel  and  stone  by  the  circumstance  of  the  combination 
of  the  lime  with  uric  acid  forming  a  very  soluble  salt,  viz.  urate  of  lime ;  and  he 
even  thinks  that  lime-water  may  be  useful  in  phosphatic  calculi,  either  by  depriving 
them  of  a  portion  of  the  uric  acid  which  they  contain,  and  thus  rendering  them  less 
denae^  by  decomposing  the  ammoniacal  salt  which  enters  into  the  composition  of 
some;  or  by  acting  on  the  animal  matter  which  holds  the  molecules  of  these  calculi 
together. 

Borax  and  phosphate  of  soda  are  other  lithonlytics  which  have  been  used  in 
oonaequence  of  their  solutions  acting  as  good  solvents  for  lithic  acid. 

The  acids  likewise  have  been  used  to  modify  the  renal  secretion.  Though  they 
are  secreted  by  the  kidneys  in  combination  with  a  base  (see  ante,  p.  220),  and  do 
not,  therefore,  react  in  the  urine  as  free  acids,  yet  they  are  occasionally  useful  in 
ealcolouB  complaints. 

In  conclusion  it  may  be  observed,  that  while  in  several  instances  marked  benefit 
and  relief  have  been  obtained  by  substances  administered  by  the  mouth  under  the 
name  lithonthryptics,  no  confidence  can  be  placed  in  the  solvent  powers  of  any 
agent  hitherto  employed.  The  relief  obtained  in  several  instances  has  been  derived, 
not  from  the  solution  of  the  calculi,  but  from  the  diminution  of  pain  and  irritation 
in  the  urinary  organs. 

It  deserves  also  to  be  noticed  that  all  the  medicines  which  are  reported  to  have 
been  sucoessfully  administered  by  the  mouth  for  the  solution  of  urinary  calculi,  belong 
to  the  class  of  alkaline  substances;  and  that  the  secret  of  their  success  seems  to 
have  been  their  plentiful  dilution  with  aqueous  liquids.  Provided  this  be  attended 
tO|  it  is  probable  that  the  carbonated  alkalies  are  as  good  lithonlytics  as  the  caustic 
alkalies,  while  they  are  much  less  obnoxious  to  the  digestive  organs. 

fi.  Lithonlytics  injected  into  the  bladder. — The  direct  and  certain  mode  of  bring- 
ing solvents  in  contact  with  calculi  contained  within  the  bladder  is  by  injection. 
Bat  the  objection  to  this  mode  of  proceeding  is,  that  the  introduction  of  chemical 
agents,  sufficiently  strong  to  exert  much  influence  over  the  calculi,  into  the  bladder, 
would  be  attended  with  dangerous  irritation  to  the  vesical  coats.  This  plausible 
objection  has  not,  however,  in  all  cases  been  found  to  hold  good.  On  the  contrary, 
lithonlytic  injections  into  the  bladder  have,  in  some  instances,  allayed  irritation. 

The  substances  which  have  been  employed  in  this  way  are — lime-water,  alkaline 
solutions,  add  solutions,  and  a  solution  of  nitro-saccharate  of  lead.  Mr.  Ure^  has 
proposed  to  employ  a  solution  of  carbonate  of  litLia. 

Li  several  instances  lime-water  has  been  introduced  into  the  bladder  without  incon- 
veuence }  and,  in  one  instance,^  it  appears  to  have  been  successful,  as  it  is  stated 
that  no  lelio  of  the  stone  was  left.  In  this  case  about  five  ounces  of  lime-water  were 
introdooed  twice  daily  for  ten  weeks. 

Alkaline  solutions  have  also  been  used,  and,  in  some  cases,  successfully.  In  one 
instance,'  from  three  to  six  ounces  of  a  solution  of  caustic  potash,  which  hardly  pro- 
duced a  feeling  of  warmth  in  the  mouth  at  98°  Fahr.,  was  introduced  twice  daily, 
and  is  said  to  have  efifected  a  perfect  cure.  In  another  case,'  a  solution  of  115 
grains  of  bicarbonate  of  soda  to  the  wine  pint  of  water  rendered  the  fragments  of 
a  nric  acid  calculus  so  friable  that  very  slight  pressure  was  sufiicient  to  break  them. 

Water,  acidulated  with  hydrochloric,  sulphuric,  or  nitric  acid,  has  been  tried  in 
several  instances,  and,  in  some,  with  success.    Sir  B.  Brodie^  employed  water  acidu- 

■  Tail  Bwi«teii*a  Comnuntaries  upon  Botrhtuivt^s  Aphorisms f  vol.  xvi.  p.  290. 

•  Lamd.  Usd.  Qax.  vol.  xx.  p.  564. 

■  pl»rwim€tMtieai  Journal y  vol.  iii.  p.  71.  Carbonate  of  lithia  is  a  conatitaent  of  aeveral  German 
■inaral  waters  which  have  been  fonnd  aerviceable  in  aflectiona  of  the  urinary  organa.  One  part  of  car- 
boaatc  uf  lithia  is  aolable  in  lOOparta  of  water  at  60o  Fahr. 

•  W.  Batter,  Method  of  Cure/or  tht  Storuy  chUfly  by  Injections^  12mo.  Edinb.  17M. 

•  Ritter.  in  Uufeland'a  Journal^  Bd.  xzv.  Alao,  British  a$ui  Foreign  Medical  lUvieWf  vol.  xii.  pp. 
Ma-400,  IMl. 

•  ComtpUi  JUmIm,  March  81, 1812.  ''  London  Medical  GaxetUt  Jane  18, 1831. 
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latcd  witli  tno  or  two  and  a  half  minims  of  oitric  acid  to  every  ounce  of  diettUed 
water.  Tbe  iDJectioii  vraa  used  for  from  fifteen  to  thirty  minutes  eroij  two  or  three 
days.  The  sj'iQptotaa  were  relieved  and  a  pboepbalic  calculus  dissolved.  In  another 
case,'  water  conliUiiiDg  a  small  portion  of  nitric  acid  (from  -fifths  to  Tga'''B)  ^^^ 
been  injected  with  success. 

More  recently,  Dr.  Hoiiken'haa  nsed  a  solution  of  nitro-sacch urate  of  lend.'  The 
solution  consisted  of  one  gr^u  of  nitro-aacchanite  of  lead  "  moistened  with  five  drop« 
of  pure  saccharic  acid  and  dissolved  in  a  floidounoe  of  distilled  water."  The  lipoid 
thus  obtained  was  bland,  without  any  astriogency,  but  bad  a  slight  acid  reaction. 
It  decomposed  phosphativ  calculi,  and  caused  the  deposition  of  phosphate  of  lend. 
When  injected  into  the  bladder  rendered  morbidly  irritable  by  tbe  presence  of  stone, 
it  was  freely  tolerated. 

Even  simple  water  injected  inU>  tbe  bladder  daily  for  several  months  bos  appeared 
to  have  partially  dissolved  and  disintegrated  a  phospfaatic  ooloulua.* 

On  the  whole,  it  is  obvious  that  sufficient  success  has  been  obtained  by  tbe  injee- 
tion  of  litbonlytio  liquids  into  the  bladder  to  warrant  further  experiments  and  per- 
severance in  this  method  of  treatment. 

Clasi  IX.  Geiietica.     Jliledicines  acting  on  tbe  Sexual  Organs. 

Medicines  which  act  on  the  sexual  organs  may  be  t«rmed  geneltca  (r»>r»a; 
from  ^jvofiot.  lam  hdjotlcn  qt  t  beget :   whence  yiiVtsij,  origin,  i/enfralion). 

This  class  includes  tbe  medicinal  agents  supposed  to  affect  die  veoereal  orgasm, 
and  those  which  act  on  the  ut«rus, 

1.  Affetiing  the  orgaem. 

The  existence  of  medicinal  agents  endowed  with  specifie  aphrodisiac  or  onaphro- 
disiac  powers  has  been  denied  by  some,  and  admitted  by  others.  Most  modem  sys- 
tematic writers  on  pharmacology  have  agreed  with  Dr.  Cullen'  in  tbe  belief  of  the 
non-existence  of  agents  of  this  kind ;  and,  therefore,  in  recent  works  on  Materia 
Medica,  aphrodisiaos  and  anaphrodisiocs  are,  as  distinct  classes  or  orders,  unnoticed. 

But  it  appears  to  me  that  Dr.  Cullen's  opinion  is  scarcely  supported  by  iaet.  That 
tLe  sexual  feelings  and  powers  may  be  influenced  directly  or  indirectly  by  substances 
token  into  the  stomach,  cannot,  I  think,  be  doubled.  The  aphrodisiac  property  of 
phosphorus,  for  example,  has  been  recogniged  both  in  man  and  the  lower  animals ; 
and  there  is  reason  to  believe  that  some  other  agents,  as  Indian  hemp,  act  in  tbe 
same  way.  The  refrigerant  and  onopbrodisiiao  effects  of  nanseants  and  drastics  are 
well  known. 

From  time  immemorial  a  belief  has  existed  in  the  aphrodinae  and  onophrodiaiac 
proponics  of  certmn  dietetical  and  medicinal  ngcuts;°  and  though  tbe  popular 
opinion  may  be  in  many  cases  erroneous,  there  is  reason  to  suspect  that  it  has  some 
foundation  in  fact.  Such  agents  would  probably  prove  more  influential  on  the  sns- 
oeptiblc  nervous  system  of  inhabitants  of  warm  than  of  cold  climates. 

In  practice,  cases  not  unfreqncntly  occur  in  which  aphrodisiac  or  anaphrodidae 
agents  are  indicated,  and  in  which  medicinal  substances  are  given  with  the  view  of 
producing  the  one  or  the  other  of  these  eflfects.  It  appears  to  me,  therefore,  that  a 
brief  enumeration  of  substances  reputed  to  possess  aphrodisiac  or  nnaphrodiaiarO 
properties  may  not  be  uninteresting  or  useless. 

OaDER  1.  APEUtODlBiACA  (dfpoSiqwxa  ;  ffom  i^poHata,  vcitay). — Medicines 
which  are  supposed  to  excite  the  sexual  feelings,  or  to  increase  the  venereal  powera, 
are  called  apliwditiacs. 

•  fAil.  Tram,  [ai  ma. 
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VarioiiB  odoramenta,  as  mask,  castorenm,  civet,  and  ambergris,^  have  been  em- 
ployed as  sexual  stimulants.  Several  intoxicating  agents,  especially  wine,  Indian 
bemp,  and  opium,  have  been  used  as  aphrodisiacs ;  but  it  is  doubtful  whether  any 
of  them  increase  the  sexual  powers,  though  they  may  inflame  the  imagination  and 
exeite  desire :  wine  is  well  known  to  diminish  them.  Nux  vomica  appears  to  bo  a 
nxnal  stimulant  Spices  (see  anUf  p.  251) ;  the  alliaceous  and  cruciferous  stimuli 
iriiich  contain  the  allyle  oils  (see  ante,  p.  252) ;  some  of  the  resinous  stimulants,  as 
the  turpentines  and  die  fetid  gum-resins ;  phosphorus ;  cantharides ;  emmenagogues, 
as  borax  and  aristolochia ;  the  chalybeates ;  and  certain  dietetical  substances,  such 
as  fish/  shell-fish,  salt,  and  leguminous  seeds,  are  reputed  aphrodisiacs,  and  some  of 
them  may,  perhaps,  under  certain  circumstances,  occasionally  act  as  such. 

Order  2.  Anaphrodisiaca  (apa^o6h(staxdf  from  dratpoa«ria,  absence  of  tJ^e  «a;- 
ifa//c«/i»^).— Medicinal  agents  which  are  supposed  to  take  away  or  repress  the 
sexual  feelings  are  called  anaphrodmacs  or  antaphrodisiacs, 

Nauseants  (as  emetic  tartar)  and  drastic  cathartics  act  as  anaphrodisiacs.  Car- 
bonate of  soda  and  soda  water  are  also  said  to  possess  similar  properties ;  as  well  as 
hemlock.  Camphor  has  been  long  in  repute  as  an  anaphrodisiac;  and  by  the  school 
of  Salemum  it  was  said  that  '^  camphara  2)er  nares  castrat  odore  mares,"  Trous- 
seau and  Pidoux'  experienced  temporary  anaphrodisia  from  36  grains  of  this  sub- 
stance. 

Many  other  substances  are  reputed  anaphrodisiacs,  but  on  insufficient  evidence. 
Such  are  the  aromatic  labiate  plants,  cofifee  (which  has  been  called  potm  caponum)^ 
cncurbitaceous  plants,  lettuce,  &c.  &c. 

2.  Affect  If ig  the  uterus. 
(Utcrina.) 

This  division  includes  two  orders  of  medicinal  agents,  emmenagogues  and  echclics. 

Order  3.  Emmenaqooa  (ifAfir^vayuyd,  from  ififirivia^  the  menstrual  discharge,  and 
iynr/ou  eliciting  or  evoking) ;  Menagoga. — Medicines  which  excite  or  promote  the 
catamenia  are  denominated  emmeftagogues, 

Ab  the  suppression  or  retention  of  the  catamenia  may  be  occasioned  by  very 
different  circumstances,  no  one  agent  can  be  expected  to  prove  emmcnagogue  in  all, 
or  even  in  many  cases.  Deficient  menstruation  is  rarely,  perhaps,  an  idiopathic  dis- 
sise,  but  in  general  a  morbid  symptom  merely;  and  therefore  those  agents  which 
remove  it  must  be  relative,  that  is,  must  have  reference  to  the  diseaso  which  pro- 
dneefl  it 

When  amenorrhoea  coexists  with  anaemia,  the  most  efiectual  emmenagogues  are 
the  chalybeates  (see  ante,  p.  227).  In  roost  cases  it  will  be  found  advisable  to  con- 
joiD  aloetic  purges.  In  hysterical  amenorrhoea  unaccompanied  by  anaemia,  ammonia, 
the  fetid  gum-resins,  castoreum,  cubebs,  &c.,  prove  indirectly  emmenagogue.  Here 
also  aloetic  purges  frequently  prove  serviceable.  When  amenorrhoea  occurs  in 
jdethoric  habits,  bloodletting  and  active  cathartics  act  indirectly  as  emmenagogues. 

But  the  term  emmenagogue  is  usually  employed  in  a  more  limited  sense, — namely, 
to  indicate  those  substances  which  are  supposed  to  possess  a  specific  power  of  afiect- 
ing  the  uterus,  and  thereby  of  promoting  the  catamenial  discharge.  There  are, 
howevert  few  bodies  to  which  this  definition  can  be  strictly  applied.  Indeed,  two 
reaaons  have  led  some  pharmacological  writers  to  doubt  the  existence  of  any  medi- 
einea  which  can  be  properly  termed  specific  emmenagogues, — namely,  the  uncertainty 

'  Piotper  Alpimifl  (Dc  Mtdicina  JEgyptiorum,  lib.  iii.  cap.  xy.)  states  that  the  Egyptian  women  use 
Vfiienta  eontainhig  nraik,  ambergris,  aloes,  and  civet  *'  ad  coeuntibus  voluptatem  conciliandam." 

^Th0  pofmliu'  notion  that  those  -who  live  principally  on  fish  are  unasually  prolific  appears  to  be  erro- 
■ana.    i'Beemr  Trtatise  on  Food  amd  Diet.  ii.W2.) 

*  Tniti  d€  Tkiraptuii<iWi  t.  i.  p.  48,  Pans,  1890.  These  authors  mention,  as  the  characteristic  of  the 
tnapkrudiua  produced  by  camphor,  <*  Pimperfection  de  Perection.'* 
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of  all  tiic  means  so  nnmed,  and  the  uterus  not  being  an  organ  intended  for  tlie 
eicretioa  of  foreigo  matters. 

Tbe  BubBtatices  usually  regarded  as  specific  emmenagogues  are,  for  tLe  most  part, 
medicines  wliicb,  when  tnleu  iu  large  doses,  act  as  dmstic  purgativeti.  Such  are 
Bavin,  black  hellebore,  aloes,  gamboge,  Ac.  They  excite  the  pelvic  circulation,  give 
rise  to  a  aeneatJon  of  bearing  down  of  tbe  womb,  especially  in  females  disposed  to 
procidentia  uteri,  increase  uterine  hemorrhage  or  themenstrual  discharge  when  pven 
during  these  conditions,  and,  when  administered  in  chlorosis  or  ameuorrhoeti,  some- 
times bring  on  the  catamenia. 

Stimulating  diittetics  extend  their  exciting  influence  by  oonlJguouB  sympathy  W 
the  uterus,  and  thus  often  act  as  emmenagogues.  Gin,  which  is  frequently  employed 
by  females  to  excite  the  menatmal  discharge,  appears  to  act  in  this  way.  I  have 
known  abortion  produced  by  eantharidea  given  as  an  emmenagnguc. 

Boo  is  a  reputed  and  popular  emmenagogue.  It  possesses  cerebro-spinal  properties, 
and  has  on  several  occasions  produced  miscarriage. 

Madder  was  a  favourite  emnienagogue  with  the  late  Dr.  Home,'  who  declared  it 
to  be  the  strongest  and  safest  known. 

Stinking  goosefoot  or  stinking  oracho  ( Clicnopodium  Vvh-nria)  is  not  unfreqaent- 
ly  used  by  females  as  an  emmenagogue.  It  is  sold  by  herbalists,  and  is  in  sufficient 
demand  to  induce  the  herb-growers  at  Miteham  to  cultivate  it. 

Ergot  of  ryo  possesses  an  unequivocal  influence  over  the  uterus.  But  it  rather 
promotes  uterine  contractions  than  the  menstrual  function,  though  it  has  on  many 
occasions  been  successfully  employed  in  amenorrhooa. 

Borax  ia  a  stimulant  to  the  uterus,  and  sometimes  proves  emmenagogue. 

Mercurials  and  iodide  of  potaBsiura  promote  the  catamenia  iu  common  with  the 
secretions  generally. 

Aristolochia  was  formerly  in  use  as  an  emmenagogue. 

Ott&ER  4.  EcBOLIOA  (from  lx06\tOF,  a  medicine  ?r/ii'c/t  causes  almrlion  or  /Af 
iJCpuhioa  o/the/tetut) ;  ahorliaa;  amUotiea  {aitfh^xixa)  amUdlliriiiia  ('o^SnuSpiJm). 
— Medicines  which  excite  uterine  contractions,  and  thereby  promote  the  expulsion 
of  the  contents  of  the  uterus,  are  called  ee/jolia. 

Embolics  arc  essentially  distinguished  from  emmouagogues  by  this  circumstance, 
that  irhile  the  latter  stimulate  the  vascular  system  of  the  uterus,  the  former  esnle 
the  uterine  muscuhir  fibres.  Ecbolios,  therefore,  promote  the  expulsion  of  sob- 
stances  contained  in  the  uterine  cavity;  such  as  the  foetus,  tbe  pUuont»,  hydatids, 
clots  of  blood,  &c. 

The  number  of  ecbolics  known  ia  very  small.  Indeed  the  only  unequivocal  agent 
of  this  kind  is  ergot.  Tbe  ergot  in  ordinary  nse  is  that  of  rye,  but  tlie  ergot  of 
wheat  is  equally  ^cctual,  and  tbe  same  perhaps  may  be  stated  of  the  i^rgot  of  all 
grasses. 

Borax  is  said  to  act  as  an  ecbolic. 


Div.  II. — Spcrial  pi)aniiaralocin. 

Special  Phahmaooloot  treats  of  medicines  individually.  These  I  shall  arrange 
in  two  groups,  called  respectively  tbe  ittoryanic  and  the  organic ;  the  former  of 
which  will  be  subdivided  according  to  tbe  chemical  relations  of  its  members,  the 
latter  according  to  their  external,  or,  as  they  are  usually  termed,  natural  history 

characters. 
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principle  ezclasively;  and  some  of  the  most  recent  writers'  on  mineralogy  admit  the  insuffi* 
dency  of  external  characters  for  the  determination  of  all  mineral  species.  I  cannot  admit  the 
pn^iety  of  limiting  the  term  natural  history  characters  to  external  properties  only,  and  of 
cxdiidiiig  chemical  characters  from  the  means  employed  to  distinguish  natural  bodies.'  The 
best  and  moist  perfect  classification  would  be  obviously  that  which  is  founded  on  a  consideration 
of  off  the  properties. 

The  division  of  medicines  into  inorganic  and  organic  is  not  free  from  objections  or  wahout 
diflScoltiei ;  for  there  are  some  substances  which  might  with  equal  propriety  be  referred  to 
cither  group,  since  they  are  composed  both  of  inorganic  and  of  organic  compounds.'  Such  are 
aieiBllic  laltf  composed  of  a  metallic  oxide  and  an  organic  acid  These  bodies  are  usually 
referred  to  organic  substances ;  but  as  in  most  cases  their  medicinal  properties  are  allied  to 
diose  of  the  inorganic  salts  of  the  same  metals,  it  will  be  more  convenient  and  natural  for  me 
to  consider  them  among  inorganic  substances. 


I.  INORGANIC  BODIES. 


Of  the  inorganic  or  anorganic  substances  used  in  medicine  some  are  simple, 
others  are  compound. 

At  the  present  time  (December  1850)  sixtj-two*  simple  or  elementary  substances 
are  known  ]  and  of  these,  thirteen  are  called  non-metallic  bodies  and  forty-nine  are 
termed  metals. 

NON-METALLIC  BODIES  OR  METALLOIDS. 


1.  Oxygen. 

5.  Silicon. 

8.  Selenium. 

11.  Chlorine. 

2.  Hydrogen. 

6.  Phoijiphorus. 

0.  Iodine. 

12.  Fluorine. 

3.  Carbon. 

7.  Sulphur. 

10.  Bromine. 

13.  Nitrogen. 

4.  Boron. 

MET 

ALS. 

1 

14.  Ralinm. 

27.  Glucinum. 

39.  Chromium. 

51.  Cobalt. 

15.  Natrium. 

28.  Aluminum. 

40.  Uranium. 

52.  Nickel. 

16.  Lithium. 

29.  Thorium. 

41.  Magnesium. 

53.  Copper. 

17.  Barium. 

30.  Zirconium. 

42.  Arsenicum. 

54.  Quicksilver. 

18.  Strontium. 

31.  Norium. 

43.  Antimonium. 

55.  Silver. 

19.  Calcium. 

32.  Titanium. 

44.  Tellurium. 

56.  Gold. 

30.  Magnesium. 

33.  Tantalum. 

45.  Bismuth. 

57.  Platinum. 

21.  Cerium. 

34.  Niobium. 

46.  Zinc. 

58.  Palladium. 

22.  lAnthanium. 

36.  Pelopium. 

47.  Cadmium. 

59.  Rhodium. 

23.  Didymium. 

36.  Tungsten. 

48.  Tin. 

00.  Iridium. 

24.  Yttrium. 

37.  Molybdenum. 

49.  Lead. 

61.  Osmium. 

25.  Terbium. 

38.  Vanadium. 

50.  Iron. 

02.  Ruthenium. 

26.  Erbium. 

*  Btfttt  «m  tht  Recent  Progrtsa  and  Present  State  of  Mineralogy^  by  W.  Whewell,  M.A.  (In  the 
Sivort  c/tki  First  and  Second  Meetings  of  the  British  Association^  Lond.  1833.) — A  System  of  Mineralogy , 
k7  J.  D.  Duw,  A.  M.  p.  18, 2d  edit.  New  York,  1844. 

■  Olocker,  in  bis  Oenerum  et  Specierum  Mineralium  secundum  Ordines  Naturales  digestorum  Synopsis 
(Halas  Saxooom,  1847),  has  arranged  minerals  in  eighteen  orders,  which  he  calls  natural^  the  characters 
afaMay  of  wMen  are  wholly  chemical.  These  orders  are  contained  in  five  classes  exclnsiveljr  founded 
on  tkc  chemieal  nature  of  the  substances.  It  is  obvious,  therefore,  that  the  author  includes  chemical 
properties  among  natural  history  characters. 

*  **  Oigaaie  emn|ionnds,'*  says  Leopold  Gmelin  {Handbuek  der  Chemie,  4ter  Bd.  p.  4, 1848),  '*  are  simple 
ceaapoenda  coataining  more  than  one  atom  of  carbon.''  By  the  term  simple  compounds  are  meant  those 
vliiek  eannot  be  formed  of  other  compounds.  Such  substances  as  bicarbonate  of  potaah  are,  therefore, 
ofctiuaaiy  czeladed. 

*  I  have  aot  included  a  recently  announced  metal  called  ilmenium  in  this  number,  some  doubts  having 
kem  raised  by  H.  Roae  as  to  the  reality  of  its  existence.  (See  Pogrendorflf's  Annalen^  Bd.  Ixix.  p.  115, 
18lt.i  Nor  Mve  I  eanmerated  another  supposed  new  metal  Q9X\^ aridium  (Pkarmacsutital  Joumaly 
T0l.z.p.  144, 1850). 
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Order  I.  OXYGEN  AND  ITS  AQUEOUS  SOLUTION. 

L  OZTGENXUIMr.  —  OZTGEZr. 

Symbol  O.     EqtdDalent  Weight  8.    Equivalent  Volume  0*5  or 


History. — Oxygen  gas  was  discovered  on  the  1st  of  August,  1774,  by- Dr. 
Priestley,*  who  denominated  it  dephioffisticated  air.  In  the  following  year,  Scheele 
also  discovered  it,  without  knowing  what  Priestley  had  done,  and  he  called  it  empy* 
real  air,  Condorcet  termed  it  vital  air.  Lavoisier  named  it  oxygen  (from  divtt 
aciJy  and  yttryou,  I  beget  or  produce). 

Natural  History. — Oxygen  is  found  in  both  kingdoms  of  nature. 

a.  In  TBB  IxoROAKizED  KiivoDoir. — Oxygen  is,  of  all  substances,  that  which  is  found  in  the 
largest  quantity  in  nature,  for  it  constitutes  at  least  three-fourths  of  the  known  terraqueous 
globe.  Thus  water  contains  eight-ninths  of  its  weight  of  oxygen ;  and  tlie  solid  crust  of  our 
globe  probably  consists  of  at  least  one-third  part,  by  weight,  of  this  principle;  for  silica,  carbon- 
ate of  lime,  and  alumina — the  three  most  abundant  constituents  of  the  earth's  strata— contain 
each  about  half  their  weight  of  oxygen.  Sir  H.  De  la  Beche'  calculates  that  silica  alone  con- 
stitutes "  forty-five  per  cent,  of  the  mineral  crust  of  our  globe."  Of  the  atmosphere,  oxygen 
constitutes  twenty  or  twenty-one  per  cent,  by  volume, or  about  twenty«three  per  cent  by  weight, 
to  which  must  be  added  eight-ninths,  by  weight,  of  the  atmospheric  aqueous  vapour. 

$.  Iir  THE  OoGAHiZED  KiKonojf. — Oxygeu  is  an  essential  constituent  of  all  living  bodies. 
It  is  disengaged  by  plants  and  absorbed  by  animals.  The  former  obtain  it  by  the  decomposi- 
tion of  water  and  carbonic  acid ;  the  latter  consume  it  in  the  oxiilizement  of  hydrogen  and  car- 
bon, and  the  consequent  formation  of  water  and  carbonic  acid.  Thus  the  two  kingdoms  of  the 
organized  world  bear  an  important  relation  to  each  other.  Vegetables  may  have  been  the 
original  producers  of  atmospheric  oxygen,  as  they  are  now  the  purifiers  of  the  air.  In  the  sun's 
rays  they  absorb  carbonic  acid,  decompose  it,  retain  the  carbon,  and  emit  the  oxygen. 

Preparation. — There  are  several  methods  of  procuring  this  gas : — 
1.  By  Iveating  chlorate  of  pota^. — This  method  yields  pure  oxygen  gas.  Theo- 
retically 100  grs.  of  chlorate  should  evolve  39-183  grs.  (=>  114.6  cub.  inches  at 
60°  F.  and  30'  bar.)  of  pure  oxygen  gas.  (From  100  grains  of  the  chlorate  we 
may  expect  to  obtain  nearly  100  cubic  inches  of  the  gas. — Brande.)  One  equiva- 
lent of  chlorate  of  potash  yields  six  equivalents  of  oxygen  and  one  equivalent  of 
chloride  of  potassium.     KO,  CIO*  ==  KCl + 0^. 

MaTEIITAI.  CoMPOSITIOW.  PaODUGTS. 


1  pn  ri,Ior«tP  ^  ^  ^-  Chloric  Acid  I'o So  C  .0  eq.  Oxygen      40    — - — -^6  eq.  Oxygen  48 

1  eq.  C  ilorate  3  ^  ^        Chlorine     2^-^.^^^ 

of  potash      122.5^  J  ^^p^^^  47     \\e!i.  Oxygen         8>C 


Jl  eq. 
llcq. 


Potcusium  39    ^^1  eq.  Chloride 

Potassium  74.5 

122.6  122..')  

122.5 

The  process  is  greatly  facilitated  by  intimately  mixing  the  powdered  chlorate  with 
from  j\  to  I  of  its  weight  of  powdered  binoxide  of  manganese.  A  very  moderate 
heat  is  then  sufficient  to  cause  the  decomposition  of  the  chlorate  and  the  evolution 
of  oxygen  gas.  The  mixture  soon  begins  to  glow,  and  the  gas  is  given  out  with 
great  rapidity.  The  binoxide  appears  to  act  mechanically  and  by  contact,  like  iron 
filings  in  facilitating  the  boiling  of  water;  for  it  does  not  necessarily  undergo  any 
chemical  change  during  the  process ;  and  other  substances,  as  oxide  of  copper,  may 
be  substituted  for  it. 

As  thus  modified,  this  is  by  far  the  most  convenient  of  the  different  methods  of 
preparing  oxygen  gas.  The  process  may  be  conducted  in  a  glass  retort  or  flask  to 
which  a  bent  tube  is  adapted  by  means  of  a  perforated  cork.     Retorts  or  flasks 

*  Ezperiments  and  Observations  on  different  kinds  of  Air  j  vol.  ii.  p.  106,  Binnlnghmin,  1790. 
'^  Researches  in  Theoretical  Geology,  p.  8,  Lond.  18^. 
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made  of  glass  withoat  lead  are  to  bo  preferred.  A  spirit  or  oil  lamp  is  used  to  heat 
the  mixture. 

2.  By  heating  hinoxide  of  manganese  in  an  iron  bottle. — ^This  is  the  cheapest 
method ;  and,  for  ordinary  purposes,  it  yields  oxygen  cas  sufficiently  pure.  The 
eommon  black  oxide  of  manganese  of  commerce,  called  by  mineralogists  pyrolusitc, 
is  an  impure  hinoxide.  When  subjected  to  heat,  it  first  evolves  water  in  the  form 
of  steam,  frequently  carbonic  acid  (from  the  presence  of  an  earthy  carbonate),  and 
afterwards  oxygen  gas.  To  remove  traces  of  carbonic  acid,  the  gas  may  be  washed 
with  lime-water  or  a  solution  of  caustic  potash ;  but  if  the  first  products  be  allowed 
to  escape,  this  proceeding  is  unnecessary.  One  of  the  malleable  iron  bottles  in 
which  mercury  is  imported  from  Spain  mtfy  be  conveniently  employed  for  igniting 
the  oxide,  a  piece  of  curved  iron  gas  tubing  being  screwed  into  it. 

By  heat  the  hinoxide  loses  part  of  its  oxygen,  and  becomes  converted  into  the 
sesquioxide.  2MnO=30+Mn*O.  By  a  stronger  heat  a  portion  of  the  sesqui- 
oxide  is  converted  into  protoxide,  leaving  a  compound  of  sesquioxide  and  protoxide. 
The  conversion  of  hinoxide  into  this  compound  may  be  thus  expressed  :  3Mn  0**= 
20+Mn«O,  MnO. 

Mats  HI  AL.  Pboducts. 

C  2  eq.  Oxygen  16 

3  eq.  Binoxide  Manganese  =  132  <  1  eq.  Sesquioxide  Manganese    80 

(  1  eq.  Protoxide  Manganese        36 

132 

As  132  grs.  of  pure  binoxide  yield  16  grs.  of  oxygen,  1  lb.  avoirdupois  will 
yield  about  848i  grs.  or  71  i  imperial  pints.  One  pound  of  common  commercial 
Mack  oxide  usually  yields  from  30  to  40  pints;  but,  from  fine  samples,  from  40  to 
50  pints  may  be  procured. 

The  preceding  are  the  usual  methods  of  procuring  oxygen.  The  following  are  other  modes 
of  obtaining  it,  but  they  are  seldom  resorted  to. 

1.  By  heating  the  black  oxide  of  manganese  with  its  own  weight  of  oil  of  vitriol  in  a  glass 
retort.  The  products  are  sulphate  of  the  protoxide  of  manganesCi  water,  and  oxygen,  Mn  O'-f' 
HO,  SO»=Mn  O,  SO»+HO+0. 

2.  By  heating  three  parts  of  powdered  bichromate  of  potash  with  four  parts  of  oil  of  vitriol 
ina  glass  retort.*  The  products  are  sulphate  of  potash,  sulplmte  of  the  sesquioxide  of  chromium, 
water,  and  oxygen,  KO,  2Cr  0»4-4  (HO,  SO»)=K0,  SOa+Cr^  03,  3S03+4HO+30. 

3.  By  igniting  the  re<l  oxide  of  mercury.     The  products  are  metallic  mercury  and  oxygen. 

4.  By  igniting  nitrate  of  potash.  The  products  are  hyponitrite  of  potash  and  oxygen,  KO, 
XQSsKO,  NOH-20. 

Properties. — It  is  elastic,  colourless,  odourless,  tasteless,  incombustible,  but  a 
powerful  supporter  of  combustion.  According  to  Regnault,  100  cubic  inches  of  this 
gas  weigh,  at  the  temperature  of  60°  F.,  and  when  the  barometer  stands  at  30 
iDches,  34.19  grains  :  and  its  specific  gravity  is  1.105G.  (According  to  Berzelius 
and  Dolong,  the  sp.  gr.  is  1.1026.)  In  the  Bakerian  lecture  delivered  before  the 
Royal  Society,  Nov.  28th,  1850,  Dr.  Faraday  showed  that  oxygen,  like  iron,  is 
magnetic ;  and  that  by  heat  its  magnetic  properties  are  lessened. 

Vharacteristics. — Free  oxygen  gas,  either  pure  or  in  a  gaseous  mixture,  is  recog- 
nised  by  the  following  characters : — 

•.  When  binoxide  of  nitrogen  is  mingled  with  it,  yellowish  or  ruddy  fumes  of 
hyponitric  acid  are  produced. 

fi.  When  mixed  with  twice  its  volume  of  hydrogen,  and  the  mixture  is  exploded 
m  the  eudiometer,  water  only  is  the  product.  The  diminution  of  volume  divided 
by  3  indicates  the  amount  of  oxygen  present. 

Oxygen  gas,  when  absolutely  or  tolerably  pure,  rekindles  a  wood  match  or  taper, 
whkh  is  red  with  heat  but  without  flame.     The  only  gas  likely  to  be  confounded 

'  Balmain,  Pkarmaetutical  Journal^  vol.  ii.  p.  03. 
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with  oxygen  in  this  respect  is  the  protoxide  of  nitrogen,  from  which  oxygen  is  dis- 
tinguished by  the  characters  above  mentioned. 

The  presence  of  free  oxygen  in  mineral  waters  is  detected  by  the  solph&te  of  the 
protoxide  of  iron.  A  bottle  being  nearly  filled  with  the  water,  a  solution  of  this 
salt  is  to  be  added  and  the  vessel  immediately  stopped,  care  being  taken  that  eTery 
bubble  of  air  be  excluded.  If  oxygen  be  present,  a  yellowish-brown  predpitate  (ses* 
quioxide  of  iron)  is  produced.  Some  persons  add  a  few  drops  of  liquor  potaassso  to 
the  mixture ;  if  no  free  oxygen  be  present,  a  bluish  precipitate  (hydrated  protoxide 
of  iron)  is  formed ;  but  if  there  be  oxygen,  a  yellowish-brown  precipitate  (aesqui- 
oxide  of  iron)  occurs. 

Combined  oxygen  is  recognized  thus.  The  oxides  of  the  noble  metals  are  zedooed 
by  heat,  oxygen  gas  being  set  free.  The  oxides  of  the  ignoble  metals,  when  mixed 
with  carbon  and  ignited,  are  reduced,  carbonic  oxide  or  carbonic  acid  being  evolred. 
Every  volume  of  carbonic  oxide  contains  half  a  volume  of  oxygen,  and  every  volume 
of  carbonic  acid  its  own  volume  of  oxygen.  The  oxides  of  potassium  and  sodium 
are  also  reduced  by  carbon  and  heat,  carbonic  oxide  being  evolved.  Potassium 
decomposes  (cither  at  common  temperatures  or  at  a  red  heat^  most  compounds  oon- 
taining  oxygen,  and  becomes  converted  into  potash  ;  and  it  is  sometimes  useful  for 
detecting  the  presence  of  oxygen.  In  organic  analysis,  the  amount  of  oxygen  con- 
tained in  the  organic  substance  is  estimated  from  the  loss,  and  is,  therefore,  liable 
to  fallacy.* 

Physiological  Effects,  a.  On  Vegetables. — Oxygen  gas  is  essential  to  the 
germination  of  seeds  and  to  the  existence  and  growth  of  plants.  Edwards'  says  that 
seeds  in  germinating  decompose  water  to  obtain  oxygen.  In  the  shade,  vegetables 
absorb  it  from  the  atmosphere  and  evolve  an  equal  volume  of  carbonic  acid;  whiley 
in  the  solar  rays,  the  reverse  changes  take  place,  carbonic  acid  being  absorbed  and 
oxygen  expired.  The  vigorous  growth  of  plants  in  inclosed  cases,  as  originally  pro- 
posed and  practised  by  my  friend  Mr.  N.  B.  Ward,'  does  not  invalidate  the  above 
statements;  since  the  cases  are  never  completely  air-tight,  but  allow  the  ingress  and 
egress  of  air  consequent  on  changes  of  temperature.  The  quantity  of  oxygen  re- 
quired for  the  growth  of  some  plants,  however,  appears  to  be  much  smaller  than 
was  previously  supposed. 

The  effects  of  pure  oxygon  gas  on  germination  and  vegetation  have  been  examined 
by  Tbeod.  de  Saussure.^  lie  found  that  the  period  of  germination  is  the  same  in 
oxygen  gas  as  in  atmospheric  air^  but  that  seeds  evolve  more  carbonic  acid  in  the 
former  than  in  the  latter.  Plants  do  not  thrive  so  well  in  an  atmosphere  of  oxygen 
gas  in  the  shade  as  in  one  of  common  air;  they  give  out  more  carbonic  acid,  which  is 
always  injurious  to  vegetation  in  the  shade.  When  exposed  in  oxygen  gas  to  the 
direct  rays  of  the  sun,  they  augment  in  weight  about  as  much  as  in  atmospheric 
air. 

/3.  On  Animals  (jeneralli/. — It  is  usually  asserted  that  all  animals  require  the 
influence  of  oxygen,  or  rather  of  air,  to  enable  them  to  exist;  but  this  assertion 
cannot  be  proved  in  the  case  of  some  of  the  lower  animals.  Thus  intestinal  worms 
scorn  to  dispense  with  respiration.^     Some  animals  which  respire  have  no  organs 

'  To  illu8tratc  the  nature  of  the  fnl lac v  alluded  to  in  the  text,  thennalysisof  cystic  oxide  may  he  quoted. 
This  organic  Bulxttance  was  analyzed  by  Dr.  Prout  (Af«i.-CA»r.  Trans,  vol.  ix.  p.  480),  who  found  that 
it  contained  in  100  parts 

Cnrbon 20.875 

llvdrojfen 5.125 

Nitrogen 11.B50 

46.850 
Deficiency  .        .    52.150 

100.000 

He  therefore  placed  the  deficiency  to  the  account  of  oxygen.    Now  it  has  been  more  recently  ascertained 
by  Thanlow  (Ann.  der  ("hem.  u.  Pharm.  xxvii.)  that  about  one-half  of  this  deficiency  is  due  to  sulphur. 
'^  Athenefum,  Feb.  2,  1^".39.  *  Companion  to  the  Botanical  Magazine^  for  Ma^y  lSd6. 

*  Rtckerches  Chimiquts  sur  la  Vig^tation.  pp.  11,  Vi,  and  93,  Paris,  1804. 

»  MOller's  Physiology,  by  Baly,  vol.  i.  p. '2^)5. 
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espeeiallj  devoted  to  this  function :  in  these  the  cntaneons  sorface  effects  respira- 
tion; as  in  the  Polypifcra.  In  the  Infuwria  the  respiratory  organs  are  delicate 
cilia.  3Ianj  animals  have  branchisD,  or  gills,  for  respiration,  as  some  Moiluscay 
sone  Anndidaf  and  fishes.  Leeches  respire  by  subcutaneous  sacs,  which  open  ex- 
ternally. The  respiratory  organs  of  insects  are  ramifying  trachese.  Lastly,  the 
higher  classes  of  animals,  as  the  Mammals,  respire  by  means  of  lungs.  Whenever 
respiration  is  effected,  a  portion  of  oxygen  disappears,  while  a  quantity  of  carbonic 
aeid,  nearly  equal  in  volume  to  the  oxygen  consumed,  is  produced. 

The  continued  respiration  of  oxygen  gas  is  injurious,  and  even  fatal  to  animal 
life;  this  has  been  observed  by  all  experimenters.  Animals  live  longer  in  a  given 
volame  of  oxygen  than  in  the  same  quantity  of  atmospheric  air,  but  the  continued 
employment  oi  it  causes  death.  Mr.  Broughton  confined  rabbits,  guinea-pigs,  and 
sparrows,  in  glass  jars  containing  oxygen,  and  inverted  over  water.  At  first  they 
suffered  no  inconvenience,  but  in  about  an  hour  their  breathing  became  hurried 
and  the  circulation  accelerated.  This  state  of  excitement  was  followed  by  one  of 
debility ;  the  respirations  became  feeble,  and  were  more  slowly  performed ;  loss  of 
sen^bility  and  of  the  power  of  voluntary  motion  supervened,  till  the  only  remain- 
ing visible  action  was  a  slight  one  of  the  diaphragm,  occurring  at  distant  intervals. 
On  opening  the  body,  the  blood  (both  venous  and  arterial)  was  found  to  be  of  a 
btiffbt  scarlet  hue;  it  was  thin,  and  rapidly  coagulated.  The  gas  in  which  animals 
had  thus  been  confined  till  they  died  retained  its  power  of  rekindling  a  blown-out 
taper,  and  of  sustaining  for  a  time  the  life  of  another  animal  introduced  into  it;  and 
Mr.  Broughton  hence  deduced  the  inference  that  it  does  not  contain  so  great  an 
excess  of  carbonic  acid  as  the  gas  lefb  when  animals  have  perished  by  confinement 
in  atmospheric  air;  and  he  considered  the  train  of  symptoms  induced  by  the  respira- 
tion of  pure  oxygen  gas  as  analogous  to  those  which  follow  the  absorption  of  certain 
poisons  into  the  system.^  Injected  into  the  pleura,  oxygen  gas  is  very  quickly 
absorbed,  without  producing  inflammation.  Cautiously  injected  into  the  veins  of  dogs, 
it  has  no  sensible  effect  on  the  system.^ 

y.  On  Man. — ^If  pure  oxygen  be  inspired  a  few  times  it  docs  not  produce  any 
remarkable  phenomena ;  though  some  have  ascribed  various  effects  to  it,  such  as 
agreeable  lightness  in  the  chest,  exhilaration,  increased  frequency  of  pulse,  a  sensa- 
tion of  warmth  in  the  chest,  gentle  perspiration,  and  an  inflammatory  state  of  the 
system.  But  several  of  these  results  arise  probably  from  mental  influence,  others 
from  the  mode  of  inhaling  gas,  and  perhaps  some  might  depend  on  the  employment 
of  impnre  oxygen. 

Uses. — Soon  after  the  discovery  of  oxygen,  the  most  exaggerated  notions  pre- 
vailed as  to  its  remedial  powers.  Various  diseases  (scorbutus,  for  example)  were 
thought  to  be  dependent  on  a  deficiency  of  it ;  and  it  was,  in  consequence,  submitted 
to  a  considerable  number  of  trials,  with,  as  it  was  at  first  asserted,  remarkable  suc- 
cess. But  Chaptal'  and  Fourcroy*  declared  that  it  was  injurious  in  phthisis.  In 
England  it  was  tried  by  Beddoes^  and  Hill."  The  latter  states  that  he  found  it 
beneficial  in  asthma,  debility,  ulcers,  gangrene,  white  swelling,  and  scrofulous  dis- 
eaoes  of  the  bones.  The  beneficial  results  obtained  by  the  use  of  acids  (especially 
nitric  acid),  of  the  oxides  of  mercury,  chlorate  of  potash,  vegetable  food,  &c.  were 
.  referred  to  the  oxygen  which  these  substances  contained,  and  which  they  were  sup- 
posed to  communicate  to  the  system.     These  notions  are  now  exploded.^ 

In  asphyxia  arising  from  a  deficiency  of  atmospheric  air  or  from  breathing  nox- 
ious vapours,  the  inhalation  of  oxygen  gas  has  been  said  to  be,  and  probably  is, 
useful.     On  the  same  principle,  it  may  bo  employed  during  an  attack  of  spasmodic 

*  Lomdom  Medical  GazttU^  toI.  iii.  p.  775. 

'  Nyiten,  Hethtrehes  d4  Pkpsiologitf  p.  60,  Paris,  1811. 

'  jMnales  de  Ckimie.  t.  iv.  p.  21.  «  Ibid.  t.  iv.  p.  83. 

*  ComsidtnUiouM  on  ih*  Medicinal  Use  of  Factitious  Airs^  and  on  the  Mattner  of  obtaining  them  tn  large 
QmmmtitieM,  bj  T.  Beddoes  and  James  Watt,  Bristol,  1794-1705. 

*  Fraetical  Oburvations  on  the  Use  of  Oxygen^  or  Vital  Air^  in  the  Cure  of  Diseases ^  Lond.  1800. 

*  For  further  details  roipectiiif  these  opinions,  see  the  Dictionnaire  Universel  de  Matiir*  MidiecUe  et  de 
TkirapeuHqug  Qimiralf  par  F.  V.  Mferut  and  E.  J.  De  Liens,  t.  v.  p.  IdO. 
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asthma  when  there  is  danger  of  saffocation ;  but  it  is  at  best  only  a  paUiative,  and 
has  no  power  of  preventing  the  occarrence  of  other  attacks.  Ghaossier*  has 
recommended  its  use  in  children  apparently  still-bom :  I  have  known  it  used  without 
benefit.  To  combat  the  asphyxia  of  malignant  cholera,  inhalations  of  oxygen  were 
tried  in  Russia,  Poland,  Prussia,  and  France,  but  without  success.*  On  the  wholei 
then,  I  belieye  oxygen  to  be  almost  useless  as  a  remedy.' 

AQUi  OXTOBNIL  Oxygen  Water, — At  the  mean  pressure  and  temperature  of  the 
atmosphere,  100  vols,  of  water  dissolve,  according  to  Balton  and  Henry,^  3.7  vols, 
of  oxygen  gas ;  according  to  Saussure,^  G.5  vols.  By  pressure  in  a  proper  ma- 
chine, water  may  be  charged  with  a  much  larger  quantity.  This  solution  has  been 
termed  oxygenated  waf^r,  but  is  a  very  different  substance  to  the  peroxide  of  hy- 
drogen, which  has  also  been  known  by  this  appellation  (see  HydrogenU  6ifiax- 
ydum).  Neither  is  it  to  be  confounded  with  Searle's  oxygenous  aerated  irater, 
which  is  an  aqueous  solution  of  the  protoxide  of  nitrogen  (see  Aqua  nitrogenn  pro- 
toorydi).  It  has  been  used  to  the  extent  of  one  or  two  bottlefuls  daily,  as  a  slight 
excitant.  It  is  said  to  increase  the  appetite  and  promote  the  secretions,  and  to  be 
serviceable  in  spasm  of  the  stomach,  amcnorrhoca,  hysteria,  atonic  dropsy,  &c. 


Obdeb  II.   HYDROGEN  AND  itS  COMPOUNDS  WITH 

OXYGEN. 

Two  compounds  only  of  hydrogen  with  oxygen  are  known :  namely,  the  pro- 
toxide  of  hydrogen  or  water ^  HO ;  and  the  hinoxidt  of  hydrogen^  HO*. 

2.  HYDROGENIUM.  — HYDROGEN. 

Symbol  H.     Equivalent  Weight  1.     Equivalent  Volume  1  or 


History. — Cavendish,*  in  1776,  maybe  considered  as  the  real  discoverer  of  hy- 
drogen, though  it  must  have  been  occasionally  procured,  and  some  of  its  properties 
known,  previously.  He  termed  it  inflammable  air.  Lavoisier  called  it  hydrogen 
(from  viwp,  water,  and  ytwaw,  I  beget  or  produce j)  because  it  is  the.  radicle  or  base 
of  water. 

Natural  History. — It  is  found  in  both  kingdoms  of  nature. 

a.  Ix  THE  Inoroanized  Kixodom. — Ncxt  to  oxygen,  it  may  be  regarded  as  the  most  import- 
ant constituent  of  the  terraqueous  glol)e.  It  constitutes  11*1  per  cent,  by  weigbt  of  water.  It 
is  an  essential  constituent  of  some  minerals  (as  coal,  amber,  and  sal  ammoniac),  in  which  it 
does  not  exist  as  an  element  of  water.  The  gas  which  is  contained  in  the  decrepitating  rock 
salt  of  Wieiiczka,  in  a  very  condensed  state,  is  a  mixture  of  hydrogen,  carbonic  oxide,  and  light 
carburetted  hydrogen:  the  salt  decrepilates  when  placed  in  water,  owing  to  the  disengagement 
of  these  gases.  Lastly,  it  is  evolved  from  volcanoes,  or  from  fissures  in  the  earth,  in  combina- 
tion with  carlx)n,  sulphur,  chlorine  or  nitrogen,  under  the  forms  of  light  carburetted  bydrc^eo, 
sulphuretted  hydrogen,  hydrochloric  acid,  and  ammonia. 

B-  Ix  TusOnoA?iiZKD  Kingdom. — Hydrogen  is  an  essential  constituent  of  all  organized  beings 
(animals  and  vegetables),  either  combined  with  oxygen,  to  form  water,  or  otherwise.  Certain 
funiji  exhale  hydrogen  gas  both  night  ami  day.' 

Preparation. — Hydrogen  is  usually  procured  by  the  action  of  zinc  on  diluted 
sulphuric  acid. 

Add  some  granulated  zinc  to  a  mixture  of  1  part  of  oil  of  vitriol  and  6  or  8  parts 


*  Htstoire  et  Mimoire.s  de  la  SoriiU  Roynlt  de  Midccine^  1780-1781;  Hist.  p.  346. 

*  Menit  anil  De  Lens,  op.  supra  cit.  t.  v.  p.  141. 

'  It  in  remarkjible  that  eUctricity  and  oxygen,  two  agents  of  vast  inflaence  in  nature,  ihould  potsei 
but  slight  remedial  power. 

*  Ettments  of  Exntrimental  Chemistry,  vol.  i.  p.  255,  10th  edit,  London,  18*J6.  »  Ibid. 

*  Phil,  Trans,  vol.  Ivi.  for  the  year  17(i6.  "^  De  Candollc,  Phys.  Yff.  torn.  t.  p.  4M. 
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of  vater  by  measure.  The  operation  may  be  effected  in  a  common  glass  retort ;  or  in 
a  ^asB  or  stone  bottle,  fitted  with  a  bung  having  two  perforations — one  to  admit  a 
flannel  tube,  which  descends  to  the  bottom  of  the  bottle,  the  other  for  the  exit  tube. 
A  very  oonyenicnt  yessel,  and  one  not  liable  to  breakage,  is  made  of  tinned  copper. 
It  ahoold  be  furnished  with  two  apertures  closed  with  corks,  one  of  which  is  por- 
fiinted  to  rcoeive  a  flexible  metallic  exit  tube.  One  equivalent  of  zinc  decomposes 
one  equivalent  of  water,  and  unites  with  one  equivalent  of  oxygen,  forming  one 
equivalent  of  the  oxide  of  zinc,  while  an  equivalent  of  hydrogen  is  evolved  from 
the  water.  This  equivalent  of  oxide  of  zinc  combines  with  an  equivalent  of  sul- 
phuric acid,  and  forms  one  equivalent  of  the  sulphate  of  zinc.  Zn+HO  +  SO^ 
->Zn  O,  SO>+H. 

Xatibials.        CoiirotiTiox.  Prodttcts. 

1  eq.  Hydrogen 1 


leq.  water..  »jjQ  g    . 

icq.  Xine  ...........  T*  ...  32.5  T  « 


Oxidt  Zine  AO^. 
Itq.  SoJphorie  Acid 40—^ -^•^''  eq.  Solphate  Zinc  .  .  80 II 

81U»  81.5 

It  is  remarkable  that  zinc  alone  does  not  decompose  water,  but  sulphuric  acid 
enables  it  to  do  so. 

As  32.5  parts,  by  weight,  of  pure  zinc  evolve  one  part,  by  weight,  of  pure  hy- 
drogen, one  troy  ounce,  or  480  grains,  should  disengage  14.769  grains,  or  about 
600  cubic  inches  of  gas.  (One  ounce  of  zinc  is  found  to  cause  the  evolution  of 
615  cubic  inches  of  hydrogen  gas — Graham.^ 

Properties. — Hydrogen  is  a  colourless,  tasteless,  and,  when  pure,  odourless 
gis.  That  obtained  by  the  above  process  is  not  quite  pure.  It  usually  contains 
tiaces  of  sulphuretted  hydrogen  and  carbonic  acid,  which  may  be  removed  by 
waahing  the  gas  with  either  lime-water  or  a  solution  of  caustic  alkali,  and  it  also 
has  a  peculiar  odour.  When  prepared  with  sulphuric  acid,  contaminated  with 
arsenious  acid,  it  contains  traces  of  arsenurctted  hydrogen.  Its  sp.  gr.  is  0.0698 
(0.06926 — Graham  ;  between  0.0691  and  0.0695— />ameM  and  Boumngault),  so 
that  it  is  about  14.4  times  lighter  than  atmospheric  air.  Its  refractive  power  is 
Teiy  high.  It  is  combustible,  burning  in  atmospheric  acid  or  oxygen  gas  with  a 
pale  flame,  and  forming  water.  It  is  not  a  supporter  of  combustion.  It  is  a  con- 
Btitoent  of  some  powerful  aci^s,  as  the  hydrochloric,  and  of  a  strong  base,  am- 
iBonia.     In  its  chemical  relations  it  is  analogous  to  the  metals. 

Characteristics. — Free  hydrogen  is  recognized  by  its  combustibility,  the  pale 
eoloor  of  its  flame,  its  not  supporting  combustion,  and  by  its  yielding,  when  exploded 
with  half  its  volume  of  oxygen,  water  only. 

The  existence  of  hydrogen  in  organic  substances  is  ascertained  by  the  production 
of  water  when  they  are  burnt  in  a  combustion  tube :  the  hydrogen  constitutes  one- 
ninth  part,  by  weight,  of  the  water  produced. 

Phybiolooical  Effects,  a.  On  Vetjjetahles. — Plants  which  are  deprived  of 
green  or  foliaceons  parts,  or  which  possess  them  in  small  quantity  only,  cannot  vege- 
tate in  hydrogen  gas:  thus  seeds  will  not  germinate  in  this  gas;  but  vegetables  which 
ire  abundantly  provided  with  these  parts  vegetate  for  an  indefinite  time  in  hydrogen.^ 
Applied  to  the  roots  of  plants  in  the  form  of  gas,  it  is  injurious,^  but  an  aqueous 
aoiution  of  it  seems  to  be  inert."  It  has  been  said  that  when  plants  arc  made  to 
Tegetate  in  the  dark,  their  etiolation  is  much  diminished  if  hydrogen  gas  be  mixed 
with  the  air  around  them;  and  in  proof  of  this,  Humboldt  mentions  several  plants 
which  retained  their  green  colour  though  growing  in  the  dark  in  the  Freyberg 
mines/  where  the  surrounding  air  contained  hydrogen. 

il.  On  AnimaU  generally. — Injected  into  the  jugular  vein  of  a  dog,  hydrogen 
produces  immediate  death,  probably  from  its  mechanical  effects  in  obstructing  the 
cirenlation  and  respiration.* 

*  taussore.  Rtekerekts  Ckim.  sur  la  Vigit.  pp.  105  and  i209.  >  Ibid.  p.  106 

*  De  C«adc41e.  Fhytiol.  Yigit.  t.  iii.  p.  1300. 

*  TboiBMB'i  Bf*t.  ofCKtmistrit  vol.  iv.  pp.  317-8,  Gth  edit.  ■  Nysten,  tUcJurthtt^  p.  10. 
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y.  On  Man, — It  may  be  breathed  seyeral  times  without  any  injarioas  effects. 
Scheele  made  twenty  inspirations  without  inconveniencp.  Pilatre  de  Rozier  fre- 
quently repeated  the  same  experiment;  and  to  show  that  his  lungs  contained  very 
little  atmospheric  air,  he  applied  his  mouth  to  a  tube,  blew  out  the  gas,  and  fired  it, 
so  that  he  appeared  to  breathe  flame.  If  much  atmospheric  air  had  been  present, 
detonation  must  have  taken  place  in  his  lungs.'  If  we  speak  while  the  chest  is 
filled  with  hydrogen,  a  remarkable  alteration  is  perceived  in  the  tone  of  the  voice, 
which  becomes  softer,  -shriller,  and  even  squeaking.  That  this  effect  is,  in  part  at 
least,  if  not  wholly,  physical,  is  shown  by  the  fact  that  wind  instruments  (as  the 
flute,  pitchpipe,  and  organ)  have  their  tones  altered  when  played  with  this  gas. 
The  conclusion  which  has  been  drawn  by  several  experimenters  as  to  the  effects  of 
breathing  hydrogen,  is,  that  this  gas  possesses  no  positively  injurious  properties^  bnt 
acts  merely  by  excluding  oxygen. 

Uses. — a.  In  pulmonary  amsumptionj  Dr.  Beddoes  recommended  inhalations  of 
a  mixture  of  atmospheric  air  and  hydrogen  gas,  on  the  ground  that  in  this  disease 
the  system  was  hypcroxygcnizcd.  The  inhalation  was  continued  for  about  fifteen 
minutes,  and  repeated  several  times  in  the  day.'  Ingenhousz  fancied  that  it  had  a 
soothing  effect  when  applied  to  wounds  and  ulcers. 

^.  In  rheumatism  and  paralysis  it  has  been  used  by  Beuss  as  a  resolvent. 

y.  Kflam/t  of  hydrogen  has  been  employed  in  Italy  as  a  cautery,  to  stop  caries  of 
the  teeth." 

AQUi  niDBOOENII.  Hydrogen  Water, — This  is  an  aqueous  solution  of  hydrogen 
prepared  by  artificial  pressure.  At  the  ordinary  pvessure  and  temperature  of  the 
atmosphere,  water  dissolves  about  1}  per  cent,  of  its  bulk  (1.61  per  cent.  Dr.  W. 
Henry;  2  per  cent.  Dalton;  4.6  per  cent.  Saussmre),  The  eau  hydroginSe,  for- 
merly prepared  at  the  Tivoli,  by  strong  pressure,  contained  a  third  of  its  Yolamei 
or  about  83  per  cent,  of  its  bulk  of  hydrogen;^  and  Gmelin^ states,  on  the  authori^ 
of  De  Marty,  that  the  water  gradually  acquired  the  power  of  taking  up  more  hydro- 
gen (in  two  years  not  quite  an  equal  volume),  and  he  suggests  that  perhaps  a  tub* 
oxide  of  hydrogen,  HK),  was  formed.  Hydrogen  water  is  said  to  have  been  sucoesi- 
fully  employed  in  the  treatment  of  diabetes." 


3.  AQUA.— WATER,  or  the  Protoxide  of  Hydrogen. 

Symbol  Aq.    Formula  HO.     Equivaient  Weight  9.     Equivalent  Volume  of  Steam  1  or 


History. — The  ancients  regarded  water  as  an  elementary  substance,  and  a»  a 
constituent  of  most  other  bodies.  This  opinion,  apparently  supported  by  numerous 
facts,  was  hold  until  the  year  1783. 

The  discovery^  of  the  composition  of  water  has  been  at  different  times  claimed  for 
Watt,  for  Cavendish,  and  for  Lavoisier.  To  Watt  is  certainly  due  the  credit  of 
having  made  the  earliest  written  statement  of  the  real  composition  of  water  on 
record. 

On  the  26th  of  April,  1783,  WattS  wrote  a  letter  to  Dr.  Priestley  in  which  he  conchides  «*  tbiit 
water  is  composed  of  dephlogisticated  air  and  phlogiston  deprived  of  part  of  their  latent  or  ele- 
mentary heat." 

The  Hon.  Mr.Cavcndisli,!>in  his  paper  read  to  the  Royal  Society  on  the  25th  of  January,  1784, 
stated  that  when  423  measures  of  inflammable  air  and  1000  of  common  air  are  mixed  and  ex- 


«  BeddocB,  Netp  Method  of  Treating  Pulmonary  Consumption^  p.  44.  •  Op.  supra  rit. 

»  Diet.  Mat.  Mid.  par  Mferat  ct  De  Leni«.  *  /6«<.  wt.  Hydrogim. 

•  Hnndburh  der  Chemie^  Bd.  i.  S.  533,  Heidelberg.  1S43. 

•  Halle,  Cours  de  1601,  quoted  in  the  Diet.  Mat.  Mid. 

'  For  ftill  details  rcBpecling  the  discovery  of  the  compo»ition  of  water  see  Corrtspondenet  of  the  loM 
James  Wait  on  his  Discovery  of  the  Theory  of  the  Composition  ofWate.r^  with  a  Letter  from  his  Sim. 
Edif-d,  with  introductory  remarkB  and  an  appendix,  by  J.  P.  Muirhead,  Esq.,  F.  R.  S.  E.,  Lond.  1816. 

•  Phil.  Trans,  vol.  Ixxiv.  for  the  year  17b4,  pp.  330  and  333. 

•  Phil.  Trans,  vol.  Ixxiv.  for  the  year  17S4. 
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pkided, "  aknott  all  the  inflammable  air,  and  about  one-fifth  of  the  common  air,  lose  their  elas- 
ticity, and  are  condensed  into  the  dew  which  lines  the  gloss." 

In  the  summer  of  1783,  Dr.  (afterwards  Sir  Charles)  Blagden'  Rave  some  account  of  Cavcn- 
disir«  experiments,  and  of  his  conclusions  therefrom,  to  Lavoisier,'  who,  in  June  1783,  repeated 
and  veriAed  them. 

Natitkal  Histoey. — ^Water  is  found  in  both  kingdoms  of  nature. 

«.  Iir  TBS  TvoaeiHiiKD  Ktvodom. — Water  exists  in  the  atmosphere ;  it  forms^seas,  lakes,  and 
rirera;  ic  is  mechanically  disseminated  among  rocks;  and,  lastly,  it  constitutes  an  essential  part 
of  some  minerals. — In  the  atmosphere  it  is  found  in  two  states;  ns  a  vaponr  (which  makes  about 
oiie>seTentie(h  by  volume,  or  one  one-hundredth  by  weight, of  the  atmosphere)  it  is  supposed  to 
be  the  cause  of  the  blue  colour  of  the  sky;  and  in  a  vesicular  form  (?),  it  constitutes  the  clouds. 
The  average  depth  of  the  ocean  is  calculated  at  between  two  or  three  miles.  Now  as  tlie 
beighi  of  dry  land  above  the  surface  of  the  sea  is  less  than  two  miles,  it  is  evident  that  if  the 
present  dry  land  were  distributed  over  the  bottom  of  tlie  ocean,  the  surface  of  the  globe  would 
present  a  mass  of  waters  a  mile  in  depth.  Even  on  the  supposition  that  the  mean  depth  of  the 
sea  is  not  greater  than  the  fourth  part  of  a  mile,  the  solid  contents  of  the  ocean  would  be 
32,OSS,931^  cubic  miles.'  The  quantity  of  water  disseminated  through  rocks  must  be,  in  the 
aggr^^ie,  very  considerdble,  although  it  is  impossible  to  form  any  correct  estimate  of  it.  Water 
enters  into  the  composition  of  many  minerals,  either  as  water  of  cryttallizatwi^  or  combined  as 
%kydraU. 

$.  Im  TBS  Obsasixsd  KiireDOM. — Water  is  an  essential  constituent  of  vegetables  and  animals. 

PcBJFiCATiON. — Various  methods  are  resorted  to  for  the  purpose  of  purifying 
oonunon  water :  those  which  require  to  he  noticed  are  suhsidation  and  decantationy 
JUiraiumj  darifiaUiofi,  ebullition^  distillation,  and  the  addition  of  certain  chemical 
agents^ 

1.  Suhndaticn  and  decantatian. — ^By  allowing  water  to  remain  for  some  time  in 
perfect  repose,  various  impurities  mechanically  suspended  in  it  gradually  suhside ; 
•nd  from  these  the  water  is  decanted.  In  this  way  accumulations  of  filth  are  formed 
IB  the  tankfly  dstcms,  and  reservoirs,  employed  for  the  reception  of  common  river 
niter.  By  exposure  to  the  air,  the  hicarhonate  of  lime,  CaO,  2C0^,  which  most 
oidinaiy  waters  hold  in  solution,  is  decomposed ;  carhonate  of  lime  or  chalk,  CaO, 
CO*,  13  deposited,  and  carbonic  acid,  CO',  evolved.  This  method  of  purification  is 
sometimes  the  only  one  resorted  to,  and  at  other  times  is  preliminary  to  further 
purifications  by  the  following  processes. 

2.  /V7/Ai/ib».— By  this  process  water  is  rendered  clear  and  transparent.  It  re- 
moves living  bciugs  and  other  suspended  impurities,  and  is  also  capable  of  removing 
certain  substances  held  in  solution.^  The  materials  employed  for  the  filtration  of 
water  are  perforated  plates  of  metal  or  stoneware,  unsized  or  bibulous  paper,  flannel, 
doth,  or  other  tissues,  sponge,  porous  stone  ^filtering  stone),  charcoal  (animal  char- 
coal is  more  effective  than  vegetable  charcoal),  and  beds  of  sand. 

I  Paper  is  only  fitted  for  operations  on  the  small  scale.  Two  kinds  of  filter  paper 
ue  nsoallj  kept — a  coarser  and  a  finer  kind ;  the  former  for  the  separation  of  the 
grosser  particles,  the  latter  for  the  removal  of  finely  divided  matters.  In  chemical 
operations  it  is  necessary  to  exercise  great  care  in  the  selection  of  filter  paper,  in 

'  Crell's  Cksmische  Attnalen  for  1786. 

*  Mimwirt*  dt  VAcadimU  Royalt  des  Sciences  pour  Vann^e  1781,  p.  472,  Paris,  1784..  [liavoitiier's 
Mpcr,  tboufhpiibliihed  in  the  Mfemoires  said  to  b«  for  17til,  >vai  read  to  the  Acad^mie  ou  the  Uth  of 
November,  I7S0,  and  wai  not  printed  till  the  year  1784.] 

■  TbOBiaon's  SfsUm  of  Chemistry^  6th  edit.  vol.  iii.  p.  105. 

*  For  farther  details  on  thin  siibjecti  the  reader  is  refered  to  a  paper  by  the  author  in  the  Pharmaceutical 
Jnrmalj  toI.  iz.  d.  474,  April,  1850. 

■  By  filtration  throneh  snimal  charcoal,  water  maybe  df'prived  of  coloaring  and  odorous  matters  which 
It  held  in  aolutinn;  and  b^  filtration  throogh  sand,  both  Berzelius  and  Matteucci  (Lectures  on  the  Physical 
Phmnmma  of  Living  Beings,  p.  31,  Lond.  1847)  state  that  a  saline  solution  may  be  more  or  less  conipl<!tely 
dcprired  of  i»lt.  Matteucci  found  that  the  density  of  a  saline  solution  was  reduced  from  1.00  to  0.91  by 
fltntion  through  a  tube  about  *26  feet  long  filled  with  sand;  but  after  some  time  the  snnd  ceased  to 
dcprire  the  aolntion  of  its  salt. — <<  It  has  been  supposed  by  some  that  sea  water,  when  passir^  up  through 
a  eoBiiderable  atratura  of  sand,  may  be  deprived  of  its  salt  as  well  as  the  impurities  which  visibly  foul  it. 
It  iseertain  that  in  many  places  remarkably  good  fresh  water  is  found  b^  digging  a  few  feet  in  the  sand 
oaUe  sea  shore,  at  a  very  short  distance  from  the  high-water  mark.  This  is  the  case  at  Yarmouth,  on 
theNorfoik  coast;  and  the  water  procured  from  these  wells  is  purer  than  any  other  that  is  found  about 
Iha  tofwn;  bat  there  is  no  direct  evidence  that  this  is  sea  water  filtered  by  ascent  through  the  sand,  since 
itasy  well  be  sopposed  to  be  fresh  water,  rising  from  a  great  distance  within  land,  that  has  undergone 
the  lut  degne  of  purification  by  its  passage  through  the  fine  clear  sand  of  which  the  soil  is  composed  for 
t  eoasiderable  distance  off*  the  sea  shore.'*    (Saunders*  Treatise  on  Mineral  Waters,  p.  80, 1800.) 
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order  to  avoid  the  use  of  those  papers  which  communicate  iron,  lime,  or  organic 
matters  to  the  liquid.  The  coarse  or  rough  brownish  or  bluish  woollen  paper  used 
by  pharmaceutists  is  useful  for  the  rapid  filtration  of  water  and  the  separation  of 
impurities,  but  is  unfit  for  collecting  precipitates  on.* 

in  the  stoneware  filtering  machines  usually  sold  in  the  shops,  a  comUnadon  of 
filtering  matecials  (yiz.,  sponge,  sand,  and  charcoal)  is  generally  employed.* 

Beds  of  sand  are  used  for  the  filtration  of  water  on  the  large  scale.  The  water- 
filters  used  in  the  public  works  of  Lancashire  are  usually  constructed  as  follows : — 
'^  An  excavation  of  about  six  feet  in  depth,  and  of  sufficient  extent,  is  lined  to  a  con- 
siderable thickness  with  well-puddled  play,  to  make  it  water-tight.  Upon  the  day 
floor  is  laid — first,  a  stratum  of  large  stones,  then  a  stratum  of  smaller  stones,  and 
finally  a  bed  of  coarse  sand  or  gravel.  To  allow  the  air  to  escape  from  the  lower 
beds,  small  upright  tubes,  open  at  both  ends,  are  inserted  in  these  beds,  and  rising 
above  the  surface  of  the  water.  The  filtered  water  enters  from  the  lowest  bed  into 
a  large  open  iron  cylinder,  the  lower  part  of  which  is  perforated  for  the  purpose."' 

8.  Clarification;  Oleuring ;  Finimj. — In  some  semi-barbarous  countries  water 
is  cleared  by  rubbing  the  inside  of  the  earthen  vessel  in  which  the  water  is  con- 
tained with  some  kind  of  seed,  the  albumen  and  caseine  of  which  dear  or  fine  the 
water.  The  process  is  partially  a  mechanical  one,  but  is  aided  by  chemical  in- 
fluences. In  India  clearing  nuts  (the  seed  of  Strj/chnot  Potatorumy  which  will  be 
noticed  hereafter),  in  Egypt  almonds,  in  Nubia  beans,  haricots  and  castor  seeds  are 
used  for  this  purpose. 

4.  Ebullition  destroys  the  vitality  of  either  animals  or  vegetables,  expels  air  or 
carbionic  acid,  and  causes  the  precipitation  of  carbonate  of  lime. 

5.  Distillation. — ^When  properly  conducted  this  is  the  most  eflectual  method  of 
purifying  water.  But  distilled  water  is  in  general  contaminated  by  traces  of  organic 
matter.     (See  Aqua  destillata.) 

6.  llie  addition  of  cJiemical  agents  to  water  is  another  mode  which  has  been 
proposed  and  practised  for  freeing  water  from  some  of  its  impurities. 

a.  Alum  is  popularly  used  to  clear  muddy  water.  Two  or  three  ffraina  axe  sof- 
ficieut  for  a  quart  of  water.  The  alum  decomposes  the  bicarbonate  of  Time :  sulphate 
of  lime  is  formed  in  solution,  and  a  hydrate  of  alumina  is  precipitated  in  aflooculent 
form,  carrying  with  it  various  mechanical  impurities. 

KO,SO»  +  AW,3S0«  +  3(CaO,2CO=)  «  6C0«  +  KO,SO»  -f  3(CaO,SO*)  +  A1«0». 


Alum  (dry).  Bicarbonate  of ,    Carbonic     Sulphate         Sulphate  of    Alumina. 

lime.  acid.       of  potash.  lime. 

It  is  obvious  that  alum  adds  nothing  to  the  chemical  purity  of  the  water,  but,  by 
converting  the  carbonate  into  sulphate  of  lime,  augments  its  hardness.  This  sup- 
posed mode  of  purifying  water  is  called  by  the  French  the  alunagc  de  Veau, 

^.  Caustic  alkalies  added  to  water  holding  in  solution  bicarbonate  of  lime,  saturate 
the  excess  of  carbonic  acid,  and  throw  down  carbonate  of  lime,  leaving  an  alkaline 
carbonate  in  solution. 

y.  Alkaline  carbonates  soften  water,  decompose  all  the  earthy  salts  (calcareous 
and  magncsian  sulphates,  chlorides,  and  bicarbonates),  and  precipitate  the  earthy 
matters.  They  leave,  however,  in  solution  an  alkaline  salt,  but  which  does  not 
communicate  to  water  the  property  of  hardness. 

6.  Lime. — A  patent  has  recently  been  taken  out  by  Professor  Clark,*  of  Aber- 

*■  For  nn  nccount  of  the  rclntive  fitnoiis  of  diflfcrent  kinds  of  paprr  for  use  ai  filter  irapcrs,  see  Orifin*! 
Chtmiral  RecrtationSyh\h  edit.  p.  75.  Lond.  l&cjd. 

*  In  Webster's  Eneyclopadia  of  Domestic  Economy,  pp.  530-3,  will  be  found  descriptions  and  fignres 
of  vnriniif)  filter  machines. 

'  Gnihnin's  Elements  of  Chemistry,  2d  ed.  p.  317. 

*  See  He pertory  of  Patent  Inreniions  for  October,  ISll ;  also,  A  new  Process  for  Purifying  the  Waters 
supplidi  to  the  Metropolis  by  the  exi>tiH^  Water  Companies  ;  rendering  each  water  much  softer jprsventimjg a 
fur  on  boilinf:,  separating  vegetating  and  colouring  matter,  destroying  numerous  watet'tmseetSy  and  uritk- 
drawing  from  solution  targe  quantities  of  solid  matter  not  separable  by  mere  jlS/(ralioii,  by  Thos.  Clsrk, 
Professor  of  Chemistry  in  the  University  of  Aberdeen,  3d  edit.  Lond.  1641. 
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deen,  for  the  pnrificaixon  of  waters.  The  patent  process  consists  in  the  addition  of 
lime  to  water.  The  lime  decomposes  the  supercarbonate  of  lime  held  in  solution, 
atnntcs  the  excess  of  carbonic  acid,  and  forms  carbonate  of  lime,  which  is  precipi- 
tated. The  effect  of  this  process  is  similar  to  that  of  ebullition.  It  has  no  effect  on 
the  earthy  sulphates  and  chlorides. 

f .  Oxalate  of  Potash. — Mr.  Horslej  has  taken  out  a  patent  for  the  purification 
of  water  by  oxalate  of  potash.  The  oxalic  acid  precipitates  the  lime  in  the  form 
of  oxalate  of  lime,  and  thus  removes  the  substance  on  which  the  hardness  of  water 
nsoally  depends.  The  process  is  impracticable  on  the  large  scale,  and  is  objcciiona- 
hle  eyen  on  the  small  scale. 

PHOFERTiES. — Pure  water  has  the  following  properties : — at  ordinary  tempera- 
tazea  it  is  a  transparent  liquid,  usually  described  as  being  both  odourless  and 
eoloorless ;  but  it  is  well  known  that  the  camel  can  scent  water  at  a  considerable 
diatanoe,  so  that  to  this  animal  it  is  odorous ;  and  as  regards  its  colour,  we  know  that 
all  large  masses  of  water  have  a  bluish-green  colour,*  though  this  is  usually  ascribed 
to  the  presence  of  foreign  matters.  When  submitted  to  a  compressing  force  equal 
to  SO,(K)0  lbs.  on  the  square  inch,  14  volumes  of  this  liquid  are  condensed  into  13 
Tolmnea,  so  that  it  is  elastic.  A  cubic  inch  of  water,  at  62°  F.,  Bar.  30  inches, 
weighs  252.458  trains,  so  that  this  fluid  is  about  815  times  heavier  than  atmo- 
spheric air ;  but  being  the  standard  to  which  the  gravities  of  solids  and  liquids  are 
leferred,  its  specific  weight  is  usually  said  to  be  1.  An  imperial  pint  weighs,  at  62°, 
8,750  grs.  (acs  20  oz.  Avoirdupois;  or  1  lb.  6  oz.  1  drachm  2i  scruples  Apotheca- 
nea*  weight).  Water  has  the  greatest  dcnsi^'y  at  89°.2  Fahr.  At  a  temperature 
of  32°  it  crystallizes,  and  in  so  doing  expands.  The  sp.  gr.  of  ice  is  0.916.  The 
fondamental  form  of  crystallized  water  (ice)  is  the  rhombohedron.  Water  evapo- 
rates at  all  temperatures  but  when  the  barometer  stands  at  80  inches ;  water  boils 
at  212°,  and  is  converted  into  steam,  whose  bulk  is  about  1700  times  that  of  water, 
and  whose  sp.  gr.  is  0*622  (that  of  hydrogen  being  1). 

In  its  chemical  relations  water  may  be  regarded  as  a  neutral  body.  It  reacts 
neither  as  an  acid  nor  as  an  alkaline  or  basic  body.  It  combines  with  acids,  alka- 
lies, and  many  salts.  When  deprived  of  water,  the  oxygen  acids  no  longer  present 
the  qualities  which  characterize  acids.  Thus  anhydrous  sulphuric  acid  docs  not 
redden  litmus,  and  exhibits  a  disposition  to  unite  with  salts  rather  than  with  bases. 

Water  rapidly  absorbs  some  gases,  as  fluoride  of  boron,  ammonia,  &c.  It  is 
neither  combustible  nor  a  supporter  of  combustion. 

CharaderUtics. — ^Water  is  recognized  as  being  volatile,  incombustible,  incapable 
of  sapporting  combustion,  miscible  with  alcohol  in  all  proportions,  with  ether  in 
certain  proportions,  and  not  miscible  with  the  fixed  oils.  When  pure  it  is  odour- 
bMy  tasteless,  and  possesses  neither  acid  nor  alkaline  qualities.  It  is  greedily 
absorbed  by  fused  chloride  of  calcium,  which  has  great  affinity  for  it,  and  is,  there- 
fore, employed  for  drying  gases  and  absorbing  moisture.  Potassium  thrown  on  it 
in  the  open  air  takes  fire.  By  the  galvanic  battery  it  is  decomposed  into  two 
measnres  of  hydrogen  and  one  of  oxygen  gas. 

Anhydroas  sulphuric  acid  and  fluoride  of  boron  produce  dense  white  fumes  in  an 
atmoflphere  containing  aqueous  vapour.  Hydrochloric  acid  and  some  other  gases 
ako  produce  white  fumes  when  brought  in  contact  with  aqueous  vapour. 

The  quantity  of  water  contained  in  solid  bodies  is  frequently  determined  by 
drying  them  and  ascertaining  the  loss  which  they  in  consequence  suffer.  Desicca- 
tion may  be  effected  by  heat,  either  alone  or  aided  by  a  current  of  artificially  dried 
air ;  or  by  a  vacuum,  either  alone  or  aided  by  tlie  presence  of  oil  of  vitriol  (Zw?s/iV« 
meihod  of  drying).  In  some  cases  these  methods  fail  to  expel  the  whole  of  the 
water,  which  can  only  be  got  rid  of  by  the  substitution  of  another  substance  for  it. 

In  organic  analysis,  the  quantity  of  water  produced  is  determined  by  passing  the 

'  For  some  remarks  on  th«  coloar  of  the  ocean,  see  Jameson's  Journal^  vol.  xxv. 
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volatile  products  of  combiution  over  chloride  of  calcium  oontained  in  a  tabe  ascer- 
taining the  increase  of  weight  nhiuh  thia  salt  thereby  gains. 

OosiPOaiTiON. — The  compoaitiou  of  water  is  determined  both  by  snalyBJa  and 
synthesis,  If  this  liquid  be  submitted  to  the  influence  of  a  galvanic  batlrry,  it  is 
decomposed  into  two  gases;  namely,  nne  volume  of  oxy- 
gen and  two  volumes  of  hydrogen.  These  gases,  in  Ibe 
proportions  just  mentioned,  may  be  made  to  re-eombioc, 
and  form  waler,  by  heat,  electricity,  or  Epongy  platinum. 


Alomt.    Eq.  Wl.   Fir  Ctnt.   Ditlong. 
Hyi]rof[«n  .  .  I I 11.11 11.1 

Oirs'         


.  1 9 lOO.OO.  ..  IUO.0 


m.  ^.  Gr. 

Hjrdregra  gai I 0,069S 

Oxj^cn  KBS O.S Q.SQge 

Aqueous  VBpouc I 0.0230 


Watsr  . 

Tests  op  the  Pueitt  of  Water. — See  Aqva  deitillaUi. 

PtrvsiOLOQiCAL  EFFEcre. — Wat«r  is  an  essential  part  of  the  blood  and  of  all 
living  tissues.  It  is  from  this  liquid  that  the  tissues  dorivo  their  properUes  of 
extensibility  and  flexibility.  It  gives  fluidity  to  the  blood,  and  enables  the  trans- 
portation of  organic  particles  from  one  part  of  the  body  to  another  to  be  effected. 
Lastly,  it  ooDtnbuteB  to  most  of  the  transformations  which  occur  within  the  body- 
Considered  dletetically,  aqueous  drinks  serve  several  important  purpoiies  in  the 
animal  economy  :  they  repair  the  loss  of  the  watery  port  of  the  blood,  caused  by 
ev^Kjratian  and  the  action  of  the  secroting  and  exhaling  organs,  and  tbey  act  u 
Bolventa  of  various  alimentary  snbstaaces,  and  thereby  assist  the  stomach  in  the  act 
of  digestion.  If,  however,  they  are  swallowed  in  excessive  quantity,  they  may 
impede  digestion  by  diluting  the  gastric  juice.  It  is  not  improbable  that  water 
act^  as  a  real  nutritive  agent — that  is,  assists  in  the  formation  of  the  solid  parts  of 
the  body. 

As  an  agent  for  the  communication  or  abstraction  of  beat  to  or  from  the  body, 
water  has  been  before  noticed  (see  ante,  p,  7i)  et  seq.).  Furthermore,  the  influ- 
ence of  atmospherio  humidity  in  modifying  the  character  of  climates  has  likewise 
been  briefly  referred  to  (see  ante,  p,  124). 

Water  moderately  warm,  and  wliicb  neither  cools  nor  heats  the  body,  acta  locally 
as  an  emollient,  softening  and  relaxing  the  various  tissues  to  which  it  is  applied  (sec 
Emoiliimis,  p.  208).  When  swallowed  it  allays  thirst,  beeomes  absorbed,  mixes 
with,  and  thereby  attenutttcB,  the  blood  (see  DUueiih,  p.  "210),  and  promotaa  exha- 
lation and  secretion,  especially  of  the  watery  fluids.  Administered  in  large  quantities 
it  excites  vomiting.  The  continued  excessive  use  of  water  has  an  enfeebling  edect 
on  the  system,  both  by  tlie  relaxing  influence  on  the  alimentary  canal  and  by  tbe 
excessive  secretion  which  it  gives  rise  to. 

Injected  into  tbe  veins  in  moderatequantities,  tepid  water  has  no  injurious  effects; 
it  quickens  the  pulse  and  respiration,  and  increases  secretion  and  exhalation.  Large 
quantities  check  absorption  (see  ante,  p.  152),  and  cause  difficulty  of  brcathinK,  and 
an  apoplectic  condition.  Thrown  with  force  into  the  carotid  artery,  it  kills  ^y  its 
mechanical  efieot  on  tbe  brain. 

Uses. — Besides  the  diatetieal  and  tliermotio  purposes  for  which  water  is  employed 
in  medicine,  it  serves  as  a  diluent,  humectant,  emollient,  evocuanl,  and,  tn  phar- 
macy, as  a  solvent. 

M'ater  or  bland  aqueous  liquids  are  employed  in  some  cases  of  poisoning.  Tbey 
serve  to  dilute  the  acrid  and  irritant  poisons,  tbe  intensity  of  whose  action  on  iJie 
stomach  they  lower.  Moreover,  tbe  presence  of  aqueous  fluids  favours  tbe  espulaioo 
of  substances  by  vomiting  (see  Antidotes,  pp.  198  and  207). 

In  preternatural  dryness  and  rigidity  of  parts  (e.  g.  of  mueoua  surfaces,  the  skin, 
woands,  aud  ulcers),  water  and  mild  a((ueous  fluids  are  useful  moistener?  and 
emollients. 

The  copious  use  of  water  augments  the  quantity  of  Quid  thrown  out  of  the  system 
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by  the  cotaneoos  and  polmonio  surfaces,  and  by  the  kidneys  (see  ante,  pp.  266, 
274,  and  278).  If  our  object  be  to  promote  diaphoresis,  external  warmth  should 
be  conjoined  with  the  internal  use  of  diluents ;  whereas,  when  we  wish  to  excite 
the  renal  vessels,  the  skin  should  be  kept  cool.  In  inflammatory  aflfections  of  the 
urinazy  passages,  we  advise  the  free  employment  of  aqueous  fluids,  with  the  view 
of  diluting  the  urine,  and  thereby  of  rendering  it  less  acrid  and  irritating. 
Tbe  subject  of  hydropathy  has  been  already  briefly  alluded  to  (see  ante,  p.  92). 

What  is  called  water-dressinf/  may  be  regarded  as  a  modified  and  improved  form 
of  pooltioe.  It  consists  in  the  application  of  two  or  three  layers  of  soft  lint  dipped 
in  water  and  applied  to  inflamed  parts,  wounds,  and  ulcers,  the  whole  being  covered 
with  oiled  silk  or  Indian  rubber,  which  should  project  beyond  the  margin  of  the 
lint,  to  retain  the  moisture  and  prevent  evaporation.  Dr.  Macartney^  considers  it 
to  operate  difiercntly  to  a  poultice :  unlike  the  latter,  he  says,  it  prevents  or  dimin- 
ishes the  secretion  of  pus,  checks  the  formation  of  exuberant  granulations,  and 
removes  all  pain.  Moreover,  the  water  is  not  i^t  to  become  sour,  like  a  poidtioe, 
and  does  not  injure  the  sound  part.^ 

Water  is  frequently  employed  in  pharmacy  for  extracting  the  active  principles  of 
various  medicinal  agents.  The  solutions  thus  procured  are  termed  by  the  French 
reformers'  of  pharmaceutical  nomenclature  hydroliques,  or  hydroUca  (from  vdup, 
verier).  Those  prepared  by  solution  or  mixture  are  termed  hj/drMsy  and  are  divided 
bj  Cottereau^  into  three  classes :  mineral  (as  lime-water),  vegetable  (as  almond 
emolsioDS,  mucilage,  infusions,  decoctions,  &c}.,  and  animal  (as  broths).  Those 
obtained  by  distillation  are  denominated  hydrolati, 

L  AQIIA  DESTILLiTA ;  Aqua  DlMlata  ;  Distilled  Fa /^.—Obtained  by  distilling 
common  water  in  a  proper  still.  The  Dublin  College  directs  it  to  be  distilled  from 
ft  copper  still  connected  with  a  block-tin  worm,  or  a  Liebig's  condenser.  The  first 
finiieth  (twentieth,  Ph,  Ed,)  part  which  comes  over  is  to  be  rejected.  The  process 
is  to  be  continued  until  only  about  one-fifth  of  the  original  volume  of  the  water 
(one-half  of  the  remainder,  Ph,  Ed.)  remains  in  the  still.  The  distilled  water  should 
be  preserved  in  well-stopped  bottles.  [The  U.  S.  Ph.  directs  to  take  of  water  ten 
sallons ;  first  distil  two  pints,  and  throw  them  away ;  then  distil  eight  gallons. 
Keep  the  distilled  water  in  glass  bottles.]  The  first  dintilled  portion  is  to  be  rejected, 
as  it  may  contain  carbonic  acid,  ammonia,  and  other  volatile  impurities.  The  latter 
portions  are  not  to  be  distilled,  to  guard  against  cmpyreuma,  from  the  charring  of 
organic  matters.  The  still  in  which  the  operation  is  conducted  ought  not  to  bo 
employed  for  any  other  purpose,  otherwise  the  water  is  apt  to  receive  a  faint  smell, 
and  taste  of  the  last  matters  subjected  to  distillation.  ''  A  copper  still  should  bo 
used  imivided  with  a  copper  or  block-tin  worm,  which  is  not  used  for  the  distillation 
of  Bpirits,  as  traces  of  alcohol  remaining  in  the  worm  and  becoming  acetic  acid  cause 
tbe  formation  of  acetate  of  copper,  which  would  be  wiishcd  out  and  contaminate  the 
distilled  water.  Tlie  use  of  white  lead  cement  about  the  joinings  of  the  worm  is 
also  to  be  avoided,  as  the  oxide  of  lead  is  readily  dissolved  by  distilled  water" 
(Graham).  Distilled  water  remains  unchanged  on  the  addition  of  any  of  the  follow- 
ing tests :  Lime-water,  solutions  of  oxalate  of  ammonia,  the  chloride  of  barium, 
aeefeate  of  lead,  nitrate  of  silver,  sulphuretted  hydrogen,  and  soap.  If  turbidness, 
milkiness,  or  precipitate,  be  occasioned  by  any  of  these,  we  may  infer  the  existence 
of  some  impurity  in  the  water.  But  water  which  has  been  repeatedly  distilled  cives 
traces  of  acid  and  alkali  when  examined  by  the  agency  of  voltaic  electricity,  which, 
th^fore,  is  the  most  delicate  test  of  the  purity  of  water.  Distilled  water  also 
Qsoalljr  contains  traces  of  organic  matter.     Nitrate  of  silver  is  the  most  sensible 

*  TnmiiM  «i  /a/lamMaltoit,  ft.  ISO,  London,  1S38. 

*  For  farther  details  rvapectinr  the  water-drt'Sfing,  see.  beaides  the  work  already  qaoteil,  Mim.  de 
PlBWdimit  BmpmU  tfi  Midecitu,  Fmwc.  1,  ISaa.^Laneet,  vol.  ii.  for  1834-5,  pp.  Vilj  277,  and  484 ;  and  vol. 
i.fisrUaB-0,p.48O. 

"  fkmfwmumtUai  Nonunelature  of  M.M.  Chereau  and  Henry,  in  Dancan's  Swpplement  to  the  Edinburgh 
JKrv  JHjpflUOMry,  p.  152. 

*  TmUi  Mliwiutmirt  dM  Pharmacologie,  Paris,  1835. 
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t  in  pure  water,  preserved  in  a  well-stop- 
r  by  exposure  to  light ;  but  if  any  vege- 
uctal  is  partiall;  reduced,  und  the  liquid 


I 
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test  of  its  presence :'  n  solution  of  this  i 
pered  bottle,  undergoes  no  change  of  col 
table  or  animal  matter  be  present,  tLc 
acquires  a  dark  or  reddish  tint. 

Il  remnirs  limpid  on  llie  ncidition  of  limo-wtilcr,  or  clilonde  nf  barium,  or  niimte  of  silver,  ot 
oulEtte  of  ammoniB,  or  bydroEiilpliuric  acid. — Ph.  Land.  (f.  S.). 

Owing  to  its  freedom  from  air  and  carbonic  acid,  dietillcd  water  is  flnt,  mavkieh, 
and  by  no  means  agreeable  to  the  taste.  Its  dietetical  employment  as  a  substitatc 
for  common  water  iroa  suggested  by  Dr.  Hcberden'  and  warmly  advocated  and 
practised  by  Dr.  Lambe'  on  theoretical  rather  than  practical  grounds.  Its  use  has 
also  been  recommended  in  some  fonns  of  litbiBsis  (especially  in  the  oxalate  of  lime 
diathesis).  At  the  present  time,  however,  distilled  water  is  almost  exclusively 
employed  for  chemical  and  pharmaceutical  purposes. 

I.  iHrffi  IBEDICiTj;:  Mcdieated  Watert ;  Aguie  Desilllaise ;  Aqvm  Ditttllatx  ; 
DhtilUd  Wnlerc;  Ilt/itro/ata,  or  HffttrolaU. — Obt^ned  by  submitting  cither  fresh, 
salted,  or  dried  vegetables,  or  their  essential  oils,  to  distillation  with  water  ;  or  by 
diffusing  the  essential  oils  through  water.  The  vegetables  employed  in  ibe  pre- 
paradon  of  the  distilled  water  are  either  immersed  in  the  water  or  merely  exposed 
to  the  action  of  steam. 

The  medicated  waters  prepared  by  distillation  from  recent  vegetables  have  a  Goer 
flavour  than  those  obtained  by  the  diffusion  of  the  oil ;  but  the  latter  are  purer  and 
more  permanent.  Rose  and  elder  waters  are  prepared  either  from  the  fresh  or 
pickled  (salted)  flowers.  la  the  preparation  of  these  waters,  whether  from  tlie 
vegetables  or  from  the  volatile  oils,  it  has  been  usual  to  add,  either  before  or  after 
distillation,  a  portion  of  spirit  of  wine,  to  preserve  them  from  becoming  muolla- 
ginous  and  sour.  But  according  to  Mr.  Warrington's  experiments,*  the  practice  is 
injurious,  since  the  spirit  becomes  gradually  converted  into  acetic  acid,  and  thus 
renders  the  waters  distinctly  acid. 

The  usual  method  of  preparing  these  waters  is  by  diffumng  the  oils  tlirougb 
water  by  the  acid  of  sugar  or  magnesia;  and  in  the  London  Pharmocopoiia  for 
1836  they  were  ordered  to  be  eslemporaneously  prepared 

"bf  carefully  mmnitlng  a  Jraclim  of  nay  dialilled  oil  wilb  a  draclim  of  carboaale  or  maf- 
□esiai  and  itilciwaidi  with  ibut  piau  of  dUlilleil  water,  Lailly,  let  Ibe  water  bo  atrainiNl.'' — 
Ph.  Land. 

The  magneua  effects  the  minute  division,  and  thereby  promotes  the  solution,  of  the 
oil  in  the  water.  A  minute  portion  of  the  magnesia  dissolves  in  the  water.  Moi«- 
ovor,  wheu  the  oils  possess  acid  proprtics  (as  the  old  oils  of  pimento,  cloves,  and 
cinnamon),  the  magnesia  snturates  the  acids.  Prepared  in  this  way,  the  medicated 
waters  usually  contain  a  minute  portion  of  magnesia  in  solution,  and,  by  expotmre 
to  the  air.  lot  fall  flooculi  of  the  carbonate.  But  the  magnesia  unfits  them  lor  the 
preparation  of  solutions  of  some  of  the  metallic  salts  (e.  q.  bichloride  of  mercury 
and  nitrate  of  silver). 

In  the  London  Pharmaoopteia  for  1851,  pounded  flint  {tAUx  amtrilni)  has  been 
substituted  for  magnesia;  two  drachms  of  flint,  two  fluidrachms  of  oil,  and  a 
gallon  of  distilled  water  being  used.  The  Dublin  Pharmacopceia  for  1850  employs 
spirit  of  wine  to  aid  the  diffusion. 

The  mucila^ous  flocculi  which  form  in  the  distilled  waters  ore  microsoopio  dgi- 
ccotis  plants,' 

I.  IPiFCSA  I  Ift/iieiong. — These  are  aqueous  solutions  of  vegetable  substances  ib- 
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tuned  without  the  aid  of  eballition.  They  are  usually  prepared  by  digcsdng  soft 
water  Tcold  or  hot^  according  to  circamstances)  on  the  substance  sliced,  bruised,  or 
nduoea  to  coarse  powder,  in  a  glazed  earthenware  or  porcelain  vessel  fitted  with  a 
cofer.  Polished  metallic  vessels  retain  the  heat  better,  but  are  objectionable  op 
aecount  of  their  ready  corrosion.  Hard  water  is  a  less  perfect  solvent  of  organic 
Bfttter  than  soft  water,  and  moreover,  it  becomes  turbid  (from  the  deposition  of 
chalk)  by  keeping:  hence  it  should  not  be  employed  in  the  preparation  of  infusions. 
-Gold  water  la  used  when  the  active  principle  is  very  volatile,  or  when  it  is  desirable 
to  avoid  the  solution  of  any  substance  soluble  in  hot  water.  Thus  when  the  object 
11  to  eztnct  the  bitter  principle  from  calumba  or  Iceland  moss  without  taking  up 
the  Btarohy  matter,  cold  water  is  preferred.  In  general,  however,  boiling  water  is 
uied.  Infnuons  are  preferred  to  decoctions  when  the  active  principle  is  either  vola- 
tiliiaUe  by  a  boiling  heat,  as  in  the  case  of  essential  oil,  or  readily  undergoes  some 
diemical  change  by  ebullition,  as  in  the  case  of  senna. 

Infnaioiis  may  aiso  be  prepared  by  percolation  or  displacement.  The  advantage 
of  this  prooesB  ^which  will  be  more  fully  noticed  hereafter  under  the  head  of  Titic- 
tMrm)  is  that  auostanoes,  especially  starch  and  some  allied  principles,  which  do  not 
add  to  the  medicinal  efficacy  of  the  preparation  though  they  render  it  more  apt  to 
daoonpaBe  or  become  mouldy,  are  not  taken  up.  Infusions  prepared  by  percolation 
being  thus  less  liable  to  decay,  may  be  made  in  larger  quantity,  and  are  therefore 
more,  economical  and  convenient. 

To  preaerve  vegetable  infusions,  Mr.  Alsop^  recommends  that  they  should  be 
ponred  while  hot  into  bottles  which  are  to  be  made  perfectly  full,  and  to  be  closed 
with  aoonrately  ground  stoppers  or  with  perforated  corks,  closing  immediately  the 
i^ertnre  fiom  which  the  displaced  fluid  escapes  by  sealing  wax.  Dr.  Christison'  sug- 
ceitB  that  ■  the  infusions  prepared  by  percolation  would  keep  better  if  they  were 
Seated  to  212^  in  well-corked  bottles  by  immersing  them  in  boiling  water,  and 
afterwaida  separating  the  coagulated  albumen  by  filtration. 

4  9ICICTA ;  Decoctions. — These  are  prepared  by  boiling  organic  substances  in 
water.  They  should  be  strained  while  hot ;  since,  in  some  cases  (e.  (/,  that  of  cin- 
chona), the  uquor  becomes  turbid  on  cooling. 

I>ic«CTO-i«nrtA.  Deeocto-infiuioni. — ^These  are  decoctions  to  which,  aAer  they  have  ceased 
to  boilf  but  whilis  they  are  still  hot,  other  substances  are  added,  and  allowed  to  digest  therein.' 

By  eballition  in  water  the  volatile  constituents  of  vegetables  are  dissipated ;  and 
heoeOi  when  these  are  the  active  principles,  the  process  is  an  objectionable  one.  It 
la  oMqqb  that  the  saffron  in  decoctum  aUASs  composntunif  the  sassafras  in  the  decoctum 
mmm  eompontumj  and  the  juniper  fruit  in  the  decoctum  tcoparii  compositum,  are 
deprired  of  their  volatile  oils  by  boiling,  and,  therefore,  these  preparations  are  on 
tut  aoooont  objectionable. 

Division  of  Natural  Waters. 

Nataril- waters  may  be  divided  into  terrestrial  and  atmoftpJieric :  the  former  divi- 
aon  indndea  spring,  well,  river,  lake,  marsh,  mineral,  and  sea  waters ;  the  latter 
coDprehenda  rain  and  dew,  ice  and  snow.  But  for  our  present  purpose  they  may 
908t  conTeniently  be  arranged  in  three  classes  :*  viz.,  common  waters,  sea '  water, 
aiid  mineral  waters, 

1.   Agxtm  Communes. — Common  Waters. 

Under  this  head  are  comprehended  those  waters  which  are  used  for  drink,  for 
dmring  fixid,  or  for  other  purposes  of  domestic  economy.      It  includes    the 

'  fhntwimfniUal  /ounwi/,  vol.  i.  p.  57.  •  Dispensatory ,  2d  edit.  p.  zir. 

•  *  FkmfwmumHeal  Joumml^  vol.  vii.  p.  3Q3.  * 

*  BmDt.  Tkonwon's  Ssf«fefPi  o/Ckimiitrft  vol.  iii.  p.  101,  6th  •dit.  Lond.  1820. 
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waters   commonly  kiiowD   bb   rain,   rpring,  riL'tr,  well  or  jnimp,  hike,  and   monA 

Before  proceeding  to  notice  these  BCTeral  Tarieties  of  waters,  It  will  be  osefn!  to 
consider  the  conjpnrotivo  properties  of  the  pure  natural  waters,  of  bard  waters,  and 
of  natural  walcrs  impregnated  with  organic  matters. 

Ihtre  natural  toatfri. — Besides  rain  water,  some  spring,  well,  and  ri^er  water* 
are  remarkuble  for  their  purity.  The  water  of  the  Malvern  springsis  remarkable  for 
its  extreme  purity.  According  to  Sir  Charles  Scudamore's  analysis,'  this  water  con- 
tuns  only  about  a  third  part  of  the  solid  matter  found  by  Mr.  R.  Phillips  in  Thames 
water  taken  at  Chelsea.  These  waters  are  beneGcial  in  lithiasis,  chiefly  on  account 
of  their  punly.  The  well  water  of  Ascot  Heath  ia  also  remarkably  pure.  Accord- 
ing lo  Mr.  Squire,*  it  contains  only  one-fiflh  of  the  lime  found  in  Thames  water. 
In  Scotland,  springs  containing  only  between  an  8,000th  and  I2,000th  of  saline 
constituents  are  common.' 

Though  the  purest  waters  are  the  most  wholesome,  yet  Tery  pure  water  is  pOB- 
seascd  of  one  very  dangerous  quality,  Tiz,  that  of  rapidly  corroding  lead,  and  thereby 
acijuiring  an  impregnation  of  this  metal.  Disljlled  water  has  no  action  on  lead, 
provided  the  air  be  excluded  j  but  when  this  is  admitted,  a  thin  white  crust*  of 
carbonate  and  hydrate  of  the  oxide  of  lead  is  speedily  formed.  Now  it  is  very 
remarkable  that  the  neutral  salts  usually  found  in  spring  water  impair  the  corroave 
action  of  water  and  air,  and  thus  exercise  a  protecting  influence.  To  the  presence 
of  saline  matter,  therefore,  is  (o  be  ascribed  the  cduiparative  infrcqueney  of  the 
plnmbeoua  impregnation  of  water  kept  in  leaden  cisterns  or  traosmitied  through 
leaden  pipes.  All  salts  do  not  possess  an  equally  protective  influence,  the  carbon- 
ates and  sulphates  being  moat,  the  chlorides  (muriates)  the  least,  energetic  of  those 
saline  subsluoces  commonly  met  with  in  spring  waters.  Rain  and  other  pure  lands 
of  water  which  contain  hut  minute  portions  of  these  protecting  salts  readily  acquire 
an  impregnation  of  lead  from  roofs,  gutters,  ciBterns,  or  pipes,  mode  of  this  metal.* 
"  There  is  another  way  in  which  lead  is  occasionally  acted  upon  by  water,  and  to 
which  attention  was  first  directed  by  Dr.  Paris :  it  is  in  consequence  of  galvanic 
action,  and  in  cases  where  iron  snd  lead  are  in  metallic  contact,  as  often  happens  in 
the  employment  of  iron  bars  to  strengthen  and  support  leaden  cisterns,  and  in  the 
introduction  of  iron  pumps  under  similar  circumstances :  in  these  cases,  though  the 
lead  ia  rendered  electro- negative,  and  so  fur  protected  from  acid  reaction,  it  becomes 
more  Busceptible  of,  and  exposed  to,  the  agency  of  electro-positive  elements,  among 
which  are  alkalies  and  alkaline  earths,  and  these  exert  considerable  solvent  power 
over  it.  So  that  all  such  combinations  of  lead  and  iron,  »inc,  4c.  should  be  caa- 
tionsly  avoided.  Lastly,  there  is  another  source  of  eontarainalion  of  water  by  lead, 
which  is  this  :  leaden  cisterns  have  often  leaden  covers,  and  the  water,  spontane- 
ously evaporaling/rom  the  cistern,  ia  condensed  (now  in  (he  form  of  pure  or  dU- 
tUleil  water)  upon  the  lid,  upon  which  it  exerts  its  usual  energetic  action,  and  drops 
back  into  the  body  of  the  cietem,  contaminated  by  lead  :  so  that  wood  not  leaded 
should  be  used  in  all  cases  for  covering  leaden  reservoirs."' 

Water  impregnated  with  lead  in  the  way  above  alluded  to  poBsessea  tlie  following 
propertica :  By  exposure  to  the  air  it  becomes  covered  with  a  thin  white  film,  and 
the  vessel  in  which  it  is  contained  becomes  lined  with  a  thin  white  incrustation  of 
a  pearly  lustre.  This  crust  dissolved  in  acetic  acid  yields  a  solntion  which  is  reo- 
dcred  blackish  brown  by  sniphuretted  hydrogen,  and  yellow  by  either  iodide  of 
potassium  or  bichromate  of  potash. 
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The  Gontinned  use  of  water  containing  lead  ^ves  rise  to  lead  or  painter's  colic 
(flee  ante  J  p.  225).  If  the  cause  of  the  maladj  be  not  discovered^  and  the  water 
not  discontinued,  pahj/  usually  succeeds  colic  (see  ante,  p.  226). 

The  following  conclusions,  drawn  by  Dr.  Christison/  as  to  the  employment  of 
lead  pipes  forconducting  water,  arc  of  considerable  importance,  and  therefore  deserve 
eqwcial  attention : — 

''1.  Lead  pipes  ought  not  to  be  used  for  the  purpose,  at  least  where  the  distance 
18  oonfliderable,  without  a  careful  examination  of  the  water  to  be  transmitted. 

<^  2.  The  rifijc  of  a  dangerous  impregnation  with  lead  is  greatest  in  the  instance 
of  the  purest  waters. 

''3.  Water  which  tarnishes  polished  lead  when  left  at  rest  upon  it  in  a  glass 
Teasel  for  a  few  hours,  cannot  be  safely  transmitted  through  lead-pipes  without  cer- 
tain precautions.' 

*'  4.  Water  which  contains  less  than  about  an  8000th  of  salts  in  solution  cannot 
le  safely  conducted  in  lead-pipes  without  certain  precautions. 

''  5.  Even  this  proportion  will  prove  insufficient  to  prevent  corrosion,  unless  a 
eonsiderable  part  oi  the  saline  matter  consists  of  carbonates  and  sulphates,  especially 
the  former. 

^'6.  So  large  a  proportion  as  a  4000th,  probably  even  a  considerably  larger 
proportion,  will  be  insufficient,  if  the  salts  in  solution  be  in  a  great  measure  muri- 
ates. 

**  7.  It  is,  I  conceive,  richt  to  add,  that  in  all  cases,  even  though  the  composi- 
tion of  the  water  seems  to  bring  it  within  the  conditions  of  safety  now  stated,  an 
attentive  examination  should  be  made  of  the  water  after  it  has  been  running  for  a 
few  days  through  the  pipes.  For  it  is  not  improbable  that  other  circumstances, 
besides  those  hitherto  ascertained,  may  regulate  the  preventive  influence  of  the 
neutral  salts." 

Hard  water. — Common  water  which  decomposes  and  curdles  soap  is  denominated 
hard  water,  to  distinguish  it  from  those  waters  which  are  readily  miscible  with 
Boap,  and  which  are  termed  mft  waters.  Spring  and  well  waters  arc  frequently  hard, 
while  rain  water  and  usually  river  water  are  soft.  The  hardness  of  water  depends 
on  earthy  salts,  the  most  common  of  which  is  sulphate  of  lime.  By  the  mutual 
action  of  this  salt  and  soap,  double  decomposition  is  effected :  the  sulphuric  acid 
unites  with  the  alkali  of  the  soap,  while  the  fatty  acids  unite  with  the  lime  to  form 
an  insoluble  earthy  soap.  On  this  is  founded  the  use  of  a  tincture  of  soap  as  a 
aoap  test  of  the  hardness  of  water.  This  tincture  is  made  by  dissolving  one  drachm 
of  curd  soap  in  an  imperial  pint  of  proof  spirit.^ 

According  to  Dr.  Christison,  water  which  contains  more  than  j^Vr^h  of  saline 
matter  is  scarcely  fit  for  domestic  use ;  that  which  contains  4  ^Vv^^  ^^  upwards  is 
called  hard;  that  which  contains  not  above  ^^j^V^th  part  lathers  with  soap,  may  be 
used  for  washing,  and  is,  therefore,  called  soft;  that  which  does  not  contain  more 
than  j^Vff^^  part  may  be  used  in  pharmacy  according  to  the  Edinburgh  Pharmacopoeia. 
But  this  statement  requires  some  modification ;  the  hardness  of  the  water  depending 
more  on  the  nature  than  on  the  quantity  of  the  solid  constituents.  Thames  water, 
a  remarkably  soft  water,  contains,  according  to  Mr.  K.  Phillips,  from  ^^r'^jth  to 
I  fVi^  of  solid  matter  in  solution.  The  deep-well  water  of  the  London  Basin  yields, 
aooording  to  Professor  Graham, y^^^^th  part  of  solid  matter,  though,  as  it  contains 
carbonate  of  soda  and  no  sulphate  of  lime,  and  but  little  other  earthy  salts,  it  is  a 
soft  and  alkaline  water. 
Hard  water*  is  a  less  perfect  solvent  of  organic  matter  than  soft  water :  hence  in 

>  IVaiu.  m/ikt  Itp^roi  Soeietff  of  Edinburgh,  ynl.  xv.  pnrt  ii.  p.  271. 

*  **CflBvenelT,  it  i«  pnibable,  though  not  yei  proved,  thiit  if  polished  lead  remnin  antarniahcd,  or  nearljr 
MS  for  twCBty-inur  hoara  in  a  glaaa  tvf  water,  the  water  may  be  safely  conducted  through  lend  pipes.'* 

*  For  IIm  DKide  nf  aaiog  thia  teat,  aee  the  Repertory  of  Patent  Intentions  for  October,  Ibll ;  and  Fhar- 
■HiMlieal  Jtmrmmi,  vol.  vi.  p.  &20. 

*  aalphBla  of  lime  or  fypanm  la  the  ordinary  cnnstitnent  of  hard  waters.    Dioacoridea  (lib.  v.  cap.  191) 
I  it  M  poHeMUf  an  utringent  property,  and,  when  drank,  deatruying  life ;  and  Pliny  Jib.  xxxvi. 
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the  preparation  of  infusion  and  decoctions,  and  for  many  economical  purposes,  ta 
for  teft-mnVing  and  brewing,  it  is  inferior  to  soft  water;  and,  for  tlie  same  reason, 
it  ia  improper  as  a  drink  in  dj'speptic  affections.  Moreover,  it  proves  injurious  in 
urinary  deposits.  Tbe  unfavourable  effects  of  bard  waters  on.  the  animal  syEtcm 
are  especially  manifested  in  horses.  "  Hard  water,  drawn  fresh  from  tbe  well," 
observes  Mr.  Youutt,'  "  will  assuredly  make  tbe  coat  of  a  borse  unaccustomed  to 
it  stare,  and  it  will  not  nnirequcntly  gripe  and  otherwise  injure  him.  Instinct  or 
experience  has  made  even  the  borse  liimself  conscious  of  this ;  for  he  will  never 
drink  hard  water  if  be  has  access  to  soft;  he  will  leave  the  most  transparent  and 
pure  [?]  water  of  the  well  for  a  river,  although  tbe  water  may  be  turbid,  and  even 
for  the  muddiest  pool."' 

Wali:r  ttmlai'titug  organic  mafler  in  solution  or  iii*pdis!oii  :^ — Decomposing 
organic  matter,  in  suepension  or  solution,  is  found  in  every  river  water  in  a  greater 
or  less  proportion.  Ordinarily  tbe  quantity  is  insufficient  to  act  injurioaslj ;  but  it 
cannot  be  doubted  that  water  strongly  coDtaniiDat<.Hl  with  it  must  be  delctcriuDS. 
Where,  however,  the  quantity  present  is  insufficient  to  produce  any  immediately 
obvious  effeeta,  it  is  by  no  means  cuby  to  procure  decisive  evidence  of  its  influence 
on  the  system.  In  those  cases  in  which  its  operation  haa  been  unequivocally  re- 
cognized, it  has  manifested  itself  by  the  production  of  dysentery.'  Its  iDftuenee  in 
a  milder  form  is  attended  with  slight  relasalion  of  bowels.  "  The  beneficial  effecU 
derived  from  care  as  to  tbe  qualities  of  water,"  says  Mr.  Chudwick,*  "  ia  now 
proved  in  the  navy,  where  fatal  dysentery  formerly  prevailed  to  an  immense  extent, 
in  consequence  of  tbe  impure  and  putrid  state  of  the  supplies ;  and  care  ia  now 
generally  exercised  on  the  subject  by  the  medical  officers  of  the  army." 

The  decomposing  organic  matter  above  referred  to  consists  principally  of  tbe 
ezuvia;  of  animal  and  vegetable  substances."     The  water  of  some  of  the  wells  of 


enp.  601  itiiln  Ihit  C.  Proculeinn  kilkd  hinislf  by  U\jt\%  il,  Frola  Ihs  few  obiervali'vii  mpeclfaic  It 
whicb  IrHVB  been  pnblitlied  loee  Wibracr,  Bit  Wlntwtf  dtt  Arnuimilttl  wuf  Bifu^vtyi-  ii.p.  IfL  lla^ 
\tttrt  that  it  Bctt  on  the  e^'ilem  aa  on  ailrinnnt,  (imelDg  conitipfttion  and  dieprdernJ  divHljofi.  riteflt 
■tu  Chiitclci  rqooied  brMr.  Ch>dw[ekiuetlb«  iniin  niirniiTi-qfialiiT:  nd  telcri  llii  i^trenio  AttfM*. 

•o  often  nbierred  in  tbi  hiwpital  o(  S»lp*lr-' ■■  "-  ~- •"  '"   ■ —  "■ 

linn  ef  aulphiteur  llmi  tad  olhai  poTfdli 
liilkDenta  are  aDpnlied. 

MmeJ  to  iTtink,  aod  I'ha'i  ihry'toow  acnee  wiih  il." 
d  Efftili  of  lU  Orgmit  MalUi  in  Dnitmi  WmUr,  i 

•  Al  [lia  Noiilagban  Auiiei.in  July,  183S,  it  iraa  piOTad  at  a  iriil  (Jnekwra  turnu  Hilll,  o*  vkiek  t 
wm  ■  wflDEH,  nwl  driintny,  in  an  aggTantrd  rnrm,  wni  caneril  ia  cattle  by  the  uie  oT  walar  0<il> 
lBtnlnat«I  vilb  pDlreieenl  vegetahle  matter,  prodneed  by  Its  MTnie  of  a  atarch  raaiaunielsry.  Tlcftlll 
ipcich,  gadgeon,  pike,  trincli,  and  dace!  and  ftogi  ia  the  pond,  throogb  whicb  Ihe  brooli  ras,  w*'*'^ 
ntcoyed.    All  tha (nlmala  lEOwa,  calvea, and  hoiata)  whic^b  diaBk or  tGia  iralrr becana  aeiitnullyfll.  *»* 

by  "nearly  Ihe  evae  •yiDplonii.  U  wh  olin  ahown  that  tha  animsli  (Dmslimee  lefUiid  K>  drink  Ot* 
water;  that  iha  morutlly  main  pniportiiin  to  Itie  aoanlily  of  atareh  made  aiaifl^rEDt  tlmea;  udlhat. 
aabacquently,  when  lbs  pDtreBi^ent  matter  waa  not  allDwcd  lopaai  into  Ibebinok,  but  waa  cimrtrxl  Ua 

The  •ymnloma  0<  illneea  in  Iba  enwe  were  aa  rotlowe :  Ihe'nninula  at  Gtit'got  thiB,  had  •  runtb  aMftaf 
coal,  and  ran  leaa  milk  (rrom  two  tu  Ihres  qaarli  leia  every  day);  Ihey  then  heeauia  purgoa,  MMd 
hliKNlwithlhefiEMB,  and  at  length  diwl  emaeiated  and  eihauated.  On  a  poit-moileoi  euminalloa.  Ike 
IBteltiDnl  eanal.  tliiuaghout  ita  wbole  leuglh.  wDi  fognd  loBanied  and  ufcenied.    Tha  water,  wtilak  t 

nf  lima  employed  in  blBaching  IheataicK),    Trmcsa  o(  free  aulphurls  acid  ware  ocsaaiDuIly  roaad  Irf  MM 

'>Dr.  M.  BnrryaSirniB  that  the  troopa  were  rre^enlly  liable  to  dyamtery  while  they  oceupied  SMMd 

'  en  tha  diaeaaa  l^ed  violeally  bi  tha  old  barriEk*  (now  thed^l^fortoiivielMl.  the  ear*  nf 


IhrtMUblha  DitY*  ja  randered  unit  for  drinking  by  the  induxoTcheen 
ind  likewtie  iahweklaKWini  the  tide,  wbiDb  ar—-"-  '-"'  "-'-  -'- 


'ZKr; 


engaged  to  bring  water  for  the  troopa  from  a  ajtring  called  Iha  Lady'a  Well,  at  the  eano  time  tlwl  they 
were  po  longer  permitled  to  drink  the  water  froid  the  river.  Fruin  [bia  aimple.but  jndiPluaa,  Ttanga- 
meal,  tha  dyatBlery  very  ■hoiUy  diaappaared  uaant  Ihe  troopa."  (Dr.  Cheyna,  On  Dfrnitrf,  <»  iWi(«k- 
lia  ITiiritBi  lUpttu,  vol.  111.  B.  II.) 

•  HnSn  i«^r  l&iatfi  lWn>il  Srcnikrf  ef  SMU  /ar  lAi  Bami  OiuirfmMf  ,/riHH  tki  J>h>  ta« 
CannuiiOHTi,  oaiu  Inquiry  init  tht  Sanalaiy  Cendtlin  qr'I\i  (.uteuriiic  FepHlaKaa  i/Cmt  Jitwla, 
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tbe  metropolis  are  occasionallj  contaminated  with  the  odour  and  flavour  of  gas-tar. 
I  kaye  myself  found  this  to  he  the  case  in  a  well  water  obtained  near  the  London 

Bospital. 

Tne  quantity  of  oi;ganio  matter  contained  in  common  water  has  not  been  aocu- 
xately  determined.  Dr.  Lambe'  stateS;  that  from  30  gallons  of  Thames  water,  col- 
leoted  at  London,  he  procured  28  grains  of  a  carbonaceous  substance.  But  from 
IliameB  water  taken  out  of  the  river  at  Windsor,  the  quantity  was  considerably  less. 
From  BIZ  gallons  of  water  he  did  not  procure  one  grain  of  this  charcoally  matter. 

Thames  water,  when  carried  to  sea  in  casks,  soon  becomes  putrid  and  offensive, 
and  evolves  inflammable  vapour.'  This  is  owing  to  the  presence  of  decomposing 
oiganio  matter.  If,  however,  the  water  in  this  fetid  state  be  ra(?ked  off  into  larger 
TeaselSy  and  exposed  to  the  air,  a  slimy  deposit  is  formed,  and  the  water  becomes 
dear,  sweet,  and  palatable.  The  cleansing  which  this  and  other  river  waters 
nndevgo,  by  which  they  arc  deprived  of  organic  matters,  seems  to  depend  on  the 
oxidation  of  the  vegetable  and  animal  remains,  partly  by  the  oxygen  of  the  air, 
partly  by  the  deoxidation  of  the  alkaline  and  earthy  salts,  as  the  sulphates. 

I  nave  already  had  occasion  to  refer  to  the  evolution  of  sulphuretted  hydrogen 
gas  from  waters  containing  both  sulphates  and  decomposing  organic  matter  (see 
ojile.  p.  124). 

living  beings  (animals  and  vegetables)  constitute  another  class  of  impurities  of 
river  water.  The  animals  found  in  ordinary  waters  are  chiefly  infu»ory  an  hnahuU^ 
and  enlomoUracanSf  commonly  called  moiuKuU.  The  vegetables  are  usually  algm^ 
belon^Dg  to  the  suborders  dUtomaceie  and  confervacese.  But  the  public  has  formed 
a  very  erroneous  notion  of  the  extent  and  nature  of  this  source  of  impurity,  in  con- 
sequeDoe  of  the  public  exhibition  in  London  of  aquatic  animals,  by  means  of  the 
BoUr  and  oxyhydrogen  microscope^.  Tlie  animals  used  on  these  occasions  are  col- 
lected in  stagnant  pools  in  the  neighbourhood  of  the  metropolis,  and  are  not  found 
in  the  water  usually  supplied  for  domestic  use.' 

Beoent  microscopic  investigations  have  shown  that  animals  are  liable  to  both 
vegetable  and  animal  parasites.^  Thus  goldfish  ( Cyprinus  auratus)  often  bec<9me 
covered  with  a  white  efflorescence,  and,  in  consequence,  languish  and  die.  When 
examined  by  a  microscope,  this  efflorescence  is  found  to  be  a  confcrvoid  plant,  and 
to  consist  of  articulated,  cellular  tubes,  some  of  which  are  filled  with  granules,  and 
one  or  two  nuclei.  A  similar  growth  sometimes  occurs  on  efts  (Triton  crUUiUi)^ 
by  which  the  tails  of  these  animals  are  gradually  destroyed.  Now  it  is  by  no  means 
improbable  that  disease  may  bo  induced  in  a  somewhat  similar  way  in  the  human 

rhw\tmM\  and  nzch  ia  usaally  the  plare  acl^rteil  for  tho  pariah  pump.  This  diaguating  anurce  of  water 
ahoald  be  avoided ;  and  the  diagracefnl  ayatem  of  buryinsr  the  dend  in  the  atrerta  of  the  metropolii  ahould 
be  aathoritAtively  diacontinued.  Of  tliia  nuiatince  abiindunt  inatuiicea  occur  to  every  one  who  walks 
abnat  fiiondoa;  tJie  churchyard  of  St.  Clement*a,  in  the  Strand,  ia  a  fair  apcoiinen.  and  there  are  many 
iof  aitely  worae.  In  theae  the  aame  gravea  are  repeatedly  oneoed,  and  the  roffina  thruat  in  one  upon 
r,  aeeording  to  the  moat  inexplicable  ayatem  ;  and  it  ia  beneath  tliia  auneratratum  that  the  watera 


«f  thCMJaeeaC  wella  flow;  in  aome  inatancea,  perhapa,  deep  enough  to  avoid  direct  contamination,  bat 
saver  firea  from  the  auapicion  of  the  oozinica  of  tho  vicinity.'*  (Briuide*a  Dictionary  of  Materia  Mediea 
nd  Praetiemt  PAarmiey,  p.  61.  IvQQ.)  In  the  Report  on  the  Health  of  Towns  {Effect  of  Internum  of 
B9di€t\f  dated  14th  June,  1812  (327),  it  ia  atated  that  thia  pump  hua  been  obliged  to  be  ahut  up,  aa  the 
water  waa  found  unfit  for  uae.  In  the  aame  work.  Dr.  Copland,  in  hia  evidence  before  the  Committee  of 
Ike  Hoaaa  of  Commona,  atatea  that  Mrater  which  percolat«.'a  through  aoil  abounding  in  animal  matter 
bceioaaa  iajurioui  to  the  health  of  the  individual  a  uaing  it.    Thia  fact,  he  aaya,  *'  haa  been  proved  on 


BIU17  occaaiOBS,  and  eapecially  in  warm  cliiimtea;  ond  aeveral  very  remiirkable  facta  illnatrative  of  it 
neearred  in  the  reninaular  campaign.  It  wua  found,  for  instance,  at  Ciudad  RiNlrigo,  where,  aa  Sir  Jamea 
X'Origor  atatea  in  hia  acctnint  of  the  health  of  the  army,  there  were  iM),OUO  dead  b<Hliea  put  into  the  ground 
vithin  the  apace  of  two  or  three  montha,  that  thia  circumatance  appeared  to  influence  the  health  of  the 
trwipa,  iaaaxnacb  aa  for  aome  montha  afterwarda  all  thoae  expoaed  to  the  emanntiona  from  the  aoil,  aa 
wellaa  obliged  to  drink  the  water  I'rom  the  aunk  woIIp,  were  affected  by  malignant  and  low  fcvcra,  and 
Wdraenlenea,  or  fevera  frequently  pntting  on  a  dyaenteric  character.  The  digeativo  operntiima  are 
aoee'ced  bv  water  abounding  with  putrid  animal  matter;  ao  that  burying  in  large  towna  afferta  the  health 
"f  iodiridaal^-in  the  firat  place,  by  emanntiona  into  the  atmuaphere,  and  in  the  aecond  place,  by  poiaon- 
iag  the  water  percolating  through  that  aoil.'* 
■  Am  Imntaiittatiim  oftht  Properties  of  the  Thames  Water ^  Lond.  1828. 

*  ▲  ainilar  change  la  reported  to  have  occurred  to  water  collected  at  St.  Jago  (aee  Phil.  Trans.  No. 
9ie^.  ?»,  vol.  xzii.  not). 

*  Dr.Haaaal],  In  hia  Microscopic  Rxamination  of  the  Water  supplied  to  the  Inhabitants  of  London  (1850), 
kaa  depleted  moat  of  the  living  beinga  found  in  ordinary  drinking  watera. 

*  For  an  account  of  vegetable  paraaitea,  aee  Robin,  Des  Yigitaux  qui  croissent  sur  V Homme  et  sur  Us 
Amimmmx  rtreaf ,  Paria,  1817. 
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subject  by  tbe  use  of  water  contaiDiDg  the  sbreds  or  filamentB  of  cryptogamio  pliats. 
This  BQspicion  is  strengthened  bj  the  case  related  by  Dr.  A.  Farre^  of  m  wonuui 
who  passed  by  the  bowels  substances  having  the  ordinary  appearance  of  shreds  of 
false  membrane,  but  consisting  entirely  of  confervoid  filaments,  probably  belonging 
to  the  genus  OKtUatorxa,  The  patient  drank  the  ordinary  water  which  aupplicf 
London,  and  it  is  not  improbable,  therefore,  she  may  have  in  this  way  imbibM  tbe 
reproductive  sporules.  In  the  same  way  aquatic  animals  of  various  species  may  be 
occasionally  swallowed. 

Tests  of  the  usual  Impurities  in  Common  Waters. — ^The  following  aie 
the  tests  by  which  the  presence  of  the  ordinary  constituents  or  imparities  of  com- 
mon waters  may  be  ascertained  : — 

1.  Ebullitioit. — By  boiling,  air  and  carbonic  acid  gas  are  expelled,  while  carbonate  of  lima 
(which  hat  been  held  in  solution  by  the  carbonic  acid)  is  deposited.  The  latter  ooostitotat  the 
fhr  or  crait  which  lines  tea-kettles  and  boilers. 

2.  PanrotULPBATi  op  Irov. — If  a  solution  or  crystal  of  this  salt  be  introdnced  into  a  phial 
filled  with  tbe  water  to  be  examined,  and  the  phial  be  well  corked,  a  yellowish-brown  pred- 
piiate  (sesquioxide  of  iron)  will  be  deposited  in  a  few  days,  if  oxygen  gas  be  contained  in  tbe 
water  (see  anlt,  p.  204). 

3.  Litmus. — This  is  a  test  for  acids  or  alkalies.  Blue  litmus  paper,  or  bine  infusion  of  Htmos 
or  syrup  of  violets,  is  reddened  by  a  free  acid.  Litmus  paper  or  infusion  of  litmos,  slightly  red- 
dened by  an  acid,  has  its  blue  colour  restored  by  an  alkaline  or  alkaline  carbonate. 

4.  LiMX  Watir. — ^Tbis  is  a  test  for  carbonic  acid,  with  which  it  causes  a  white  precipitate 
(carbonate  of  lime)  if  employed  before  the  water  is  boiled. 

5.  Chloribi  op  Barium. — A  solution  of  this  salt  usually  yields,  with  well-water,  •  white 
precipitate,  insoluble  in  nitric  acid.  This  indicates  the  presence  of  sulphuric  acid  (whidi,  in 
common  water,  is  combined  with  lime,  and  sometimes  with  soda). 

6.  OxALATx  OP  Amm oiriA. — If  this  salt  yield  a  white  precipitate,  it  indicates  tbe  pretence  of 
lime  (usually  in  the  form  of  carbonate  and  sulphate). 

7.  Nitratx  op  Siltbr. — If  this  occasion  a  precipitate  insoluble  in  nitric  acid,  the  pretence 
of  chlorine  (usually  as  chloride  of  sodium  or  earthy  chloride)  may  be  inferred.  Nitrate  of  tiiver 
may  also  be  used  to  detect  the  existence  of  phosphoric  acid  in  water.  In  hit  paper  on  the 
deep-well  water  of  the  London  basin,  Professor  Graham'  observes,  that  a  small  deposit,  chiefly 
contisting  of  carbonate  and  phosphate  of  lime,  takes  place  when  this  water  isoonsidersibly  cYapo 
rated ;  and  the  remaining  liquid  gives,  with  nitrate  of  silver,  a  precipitate  of  chloride  and  carbonate 
of  silver,  **  which  is  white,  without  any  shade  of  yellow;  but  if  a  portion  of  the  water,  aroonnt- 
ing  to  an  ounce  or  two,  be  evaporated  to  dryness  in  a  platinum  capsule,  without  removing  the 
precipitate,  and  the  heat  a(Yerwards  continued  so  as  to  raise  tbe  temperature  of  the  resulting 
dry  saline  water  to  low  redness,  then,  on  redissolving  by  distilled  water,  and  adding  nitrate  of 
silver,  a  precipitate  is  obtained,  in  which  the  yellow  colour  of  tlie  phosphate  of  silver  is  very 
perceptible.  Tbe  eartby  phosphate  is  <leoomposed  by  ignition  with  the  alkaline  [carbonate] 
belonging  to  the  water,  and  the  soluble  phosphate  of  soda  is  produced."  Nitrate  of  silver  is 
also  used  as  a  test  of  organic  matter  (see  ante,  p.  303). 

8.  PuosPHATB  OP  Soda. — If  the  lime  contained  in  common  water  be  removed  by  ebullition 
and  oxalic  acid,  or  oxalate  of  ammonia,  and  to  the  strained  and  transparent  water  ammonia 
and  phosphate  of  soda  be  added,  any  magnesia  present  will,  in  the  course  of  a  few  hours,  be 
precipitated  in  the  form  of  the  white  ammoniacal  phosphate  of  magnesia. 

9.  TiscTUBB  OP  Galls. — This  is  used  as  a  test  for  iron,  with  solutions  of  which  it  Ibnns  an 
inky  liquor  (tannate  and  gallate  of  iron).  If  the  test  produce  this  effect  on  the  water  before, 
but  not  after,  boiling,  the  iron  i?  in  the  state  of  car1x)nate ;  if  after  as  well  as  before,  it  is  in  that 
of  sul[)hate.  Infusion  of  tea  may  be  substituted  for  infusion  of  galls,  to  which  its  eflects  and 
indications  arc  similar.  FerrocyanirU  of  potasaium  yields,  with  solutions  of  the  sesquisalts  of 
iron,  a  blue  precipitate,  and  with  the  protosatts  a  white  precipitate,  which  becomes  blue  by 
exposure  to  the  air. 

10.  Htdrosulpiiuric  Acid  (Sulphuretted  Hydrogen). — ^This  yields  a  dark  (brown  or  black) 
precipitate  (a  metallic  sniphuret)  with  water  containing  lead  or  copper  in  solution. — HydnmU' 
phurct  of  ammonia  or  ntlphuret  of  potatsium  occasions  a  dark  or  black  precipitate  or  discoloration 
witli  water  containing  iron,  as  well  as  with  that  which  contains  either  lead  or  copper  in  solu- 
tion. 

11.  EviPORiTioif  AWD  lo^iTioiT. — If  the  water  be  evaporated  to  dryness,  and  ignited  in  a 
glass  tube,  the  presence  of  organic  matter  may  l>e  inferred  by  the  odour  and  smoke  evolved,  as 
well  as  by  the  charring. — Anotiier  mo«le  of  detecting  organic  matter  is  by  adding  nitrate  of  lead 
to  the  suspected  water,  and  collecting  and  igniting  tjie  precipitate ;  when  globules  of  nietallio 


*  Microscopic  Journal^  vol.  ii.  p.  189. 

^  Mernoif  ^'•^mical  Soeietyj  vol.  ii.  p.  393. 
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k«d  mn  dblfthied  if  organic  matter  be  present* — ^Tbe  putrefaction  of  water  i«  another  proof  of 
Ihe  presence  of  this  matter^ — Nitrate  of  silver  has  been  before  meniiooed  as  a  test  (see  tuUt, 
PL  303). 

L  l(Vi  PLnniLII;  Aqua  Pluvia;  Aqua  Imhrium  ;  Rain  Water.— ThiB  is  the 
pamt  of  all  natoral  waters.  Its  composition,  however,  varies  somewhat  in  different 
■toalionSy  oiring  to  the  foreign  suhstanoes  floating  in  the  atmosphere,  and  with 
whioh  it  becomes  contaminated.  It  contains  air,  carbonic  acidy  salts,  and  arffonic 
maiier. 

has  shown  that  rain  water  contains  carbonate  of  ammonia,  to  which  he 
Its  softness.  Carbonate  of  lime  is  another  constituent,  as  is  also,  according 
to  Bergmann,  chloride  of  calcium.  The  latter  chemist  also  obtained  traces  of  nitric 
teid.  Zimmermann  found  oxide  of  iron  and  chloride  of  potassium  in  rain ',  but 
Kaslner  could  discover  no  trace  of  iron  in  it,  though  he  found  meteoric  iron  and 
niekel  in  dew.  Brandes  detected  various  other  inorganic  substances,  vis.  chloride 
of  sodium  (principallj),  chloride  of  magnesium,  sulphate  and  carbonate  of  magnesia, 
and  sulphate  of  Hme.  He  likewise  mentions  oxide  of  manganese.  The  putrefao- 
tioB  to  which  rain  water  is  subject  shows  that  some  organic  matter  is  present  The 
term p^rrhin  (from' ftvi^^oii  red)  has  been  applied  bj  Zimmermann  to  an  atmo- 
q)heno  organic  substance  which  reddens  solutions  of  silver. 

At  the  commencement  of  rain,  especially  after  the  long-protracted  drought,  the 
water  which  &lls  contains  more  foreign  matter  than  the  rain  water  collected  after 
severml  hours  or  days  of  continued  rain.  The  first  rain  which  falls  is  coiitaminated 
with  carbonate  of  ammonia,  various  other  salts  (sulphates  and  chlorides),  carbona- 
eeous  matters,  &c.  washed  out  of  the  atmosphere.  Such  water,  therefore,  should 
not  be  collected  for  pharmaceutical  and  chemical  purposes. 

The  purest  rain  water  is  collected  after  a  continued  rain  of  several  hours  or  days, 
and  at  a  distance  from  houses.  That  which  is  collected  from  the  roofs  of  houses  is 
of  eovine  liable  to  contamination  from  various  sources. 

Whenever  rain  water  is  collected  near  large  towns,  it  should  be  boiled  and  either 
itniiied  or  allowed  to  deposit  its  impurities  before  use.  As  it  contains  less  saline 
impregnation  than  other  kinds  of  natural  waters,  it  is  more  apt  to  acquire  metallic 
impRgnation  from  leaden  cisterns  and  water  pipes. 

Bamw  Water  (jSqua  ex  Nhoe;  jSqua  NmoHt)  is  destitute  of  air  and  other  gaseous  matters 
Ibaod  in  rain ;  and  hence  fish  cannot  live  in  it  It  has  long  been  a  popular,  but  erroneous 
opinioii,  that  it  was  injurious  to  the  health,  and  had  a  tendency  to  produce  bronchocele.  But 
this  malady  ** occurs  at  Sumatra,  where  ice  and  snow  are  never  seen;  while,  on  the  contrary, 
the  disease  is  quite  unknown  in  Chili  and  Thibet,  although  the  rivers  of  these  countries  are 
chiefly  supplied  by  the  melting  of  the  snow  with  which  the  mountains  are  covered/*'  Snow 
doei  not  qaench  thirst ;  on  the  contrary,  it  augments  it ;  and  the  natives  of  the  Arctic  re^dons 
"prefer  enduring  the  utmost  extremity  of  this  feeling,  rather  than  attempt  to  remove  it  by  eating 
of  soow.'*^     When  melted,  however,  it  proves  as  elficacious  as  other  kinds  of  water. 

!■  A(lDi  FO!ITU&)  Ph.  Dub. ;  Spring  Water. — This  is  rain  water  which,  having 
penoUted  through  the  earth,  reappears  at  the  surface  of  some  declivity.  During 
Its  psflsage  it  almost  always  takes  up  some  soluble  matters,  which  of  course  vary 
aeoordinff  to  the  nature  of  the  soil.  Its  constituents  are  similar  to  those  of  well 
water,  Wnich  is  also  frequently  termed  spring  water. 

"  For  pharmaceutic  use,  spring  water  must  be  so  far  at  least  free  of  saline  matters  as  not  to 
prwiBSs  ilie  quality  of  hardness,  or  contain  above  a  6000th  of  solid  matter/' — Ph.  Ed. 

Under  the  name  of  spring  water  the  Edinburgh  College  include  also  well  water. 
Tlie  pnritj  indicated  in  the  Edinburgh  Pharmacopoeia  for  spring  water  is  intended 


Dr.  Lamb*8  IrnvtsU^ation  of  tJu  Properties  of  Thatnts  Water,  p.  11, 1828:  also  Clement,  Ann.  dt 
CUmm  «f  PkpHq.  t.  iv.p.  232. 

*  Organic  Cktmistrftm  Us  Application  to  Agriculture  and  Pkynology,  edited  by  Lyon  Playfair,  Ph.D. 
Load.  1840. 

*  Paris,  Pknrmatologia,  8th  edit.  vol.  i.  p.  70. 

*  JimtraHv*  of  a  Second  Voyage  in  Search  of  a  North-west  Passage ;  and  of  a  Residence  in  the  Arctic 
Megimt  during  the  fears  1829, 1830, 1831, 1832,  and  1833,  p.  300,  Lond.  1835. 
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to  apply  to  the  springs  of  Scotland.    Spring  water  of  saoh  jmtj  is  rare  in  Eag- 
land. 

L  AQUA  EX  FUTBO ;  Aqua  FkUeana ;  WeU  Water.— T\ua  is  water  obtained  hj 
rinking  wells.  As  it  is  commonlj  raised  by  means  of  a  ptimp,  it  is  fbeaoeAtiy 
called  pump  water.  The  constituents  of  ordinary  well  water  are  similar  £o  tooae  A 
river  water  above  mentioned ;  but  the  earthy  salts  (especially  the  solphatd  of  lime) 
are  found  in  much  larger  quantity. 

Tax  LovDOir  Wills. — ^Tbe  wells  in  London*  may  be  arranged  in  three  classes:  tbooe  in  the 
gravel  above  the  clay;  those  in  the  clay  itself;  and  those  which  derive  their  supply  from  the 
strata  below  the  clay. 

1.  WklU  in  the  diluuial  gravel  above  the  day. — ^These  are  shallow  wells  whidi,  geuerallj  opesk- 
ing,  yield  good  drinking  water,  though  the  produce  of  them  is  rather  hard  and  brackish.  Hm 
supply  which  they  yield  is  generally  insufficient  for  the  consumption  of  large  manuActoriet. 

2.  WIMt  in  the  London  clay. — The  water  obtained  from  the  blue  clay  is  exceedingly  impure. 
It  derives  its  great  hardness  from  sulphate  of  lime,  of  which  it  is  sometimes  nearly  a  saturated 
solution.  Sulphate  of  magnesia,  sulphate  of  soda,  sulphate  of  iron,  and  oocasionally  sulphuretted 
hydrogen,  are  also  found  in  these  waters.    The  supply  of  these  wells  is  scanty. 

3.  Deep  wellt  urhich  derive  their  tupply  from  the  ttrata  below  the  c/d^f.— These  wells  derive  their 
water  from  the  sand  and  plastic  clay  contained,  beneath  the  London  clay,  in  the  chalk  basio. 
Many  of  the  wells  extend  some  distance  into  the  chalk.  Their  depth  varies  in  different  k)caU- 
ties  from  100  to  500  feet  or  more.  The  water  which  these  deep  wells  of  the  Ldndon  basiii 
supply  is  remarkable  for  its  soAness,  derived  from  the  presence  of  carbonate  of  soda,  and  for  its 
containing  phosphoric  acid.  It  has  been  analyzed  by  Professor  Graham.*  An  imperial  gtflkMi' 
obtaine<I  from  the  deep  well  in  the  brewery  of  Messrs.  Combe  and  Delafield,  Long  Aoine,  eol^ 
tained  56.45  grains  of  solid  matter. 

COMPOSITION  OF  LAKE  AND  WELL  WATERS  OF  LONDON; 

aSPKISXNTUlO  THE  QUANTITIES  IN  TROT   GRAINS  OF  SOLID  INORXDIBNTS  Ilf  70,000  OBAIll8|  Oft  AH 

IMPERIAL  GALLON  OV  WATER. 
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It  is  obvious,  therefore,  that  the  deep  well  water  of  the  London  basin  contains  nearly  three 
times  as  much  solid  matter  in  solution  as  does  Thames  water  (see  infra). 

Artesian  Wklls. — These  are  vertical,  cylindrical  borings'  in  the  earth,  throngh  which 
water  rises,  by  hyilrosiatic  pressure,  either  to  the  surface  (tpouting  or  oterjUnting  tcctti),  or  to  a 
height  convenient  for  the  operation  of  a  pump.^  They  have  been  denominated  Artesian  from 
a  notion  that  tlu*y  were  first  made  in  the  district  of  Artois,  in  France.  It  is  probable, 
however,  that  they  were  known  to  the  ancients,  for  a  notice  of  them  is  said  to  occur  inOlym- 


'  For  a  notice  of  the  Woll«  in  London,  see  Conybcare  and  Phillips's  Outlines  o/tkt  Otoiogf  qfXngiastd 
and  Wnlei ;  also,  the  Quarterly  Journal  of  SriVnre,  vol.  xiv.  p.  145,  1823. 

*  Memoirs  of  tk*  Chemiral  Society,  vol.  ii.  p.  392. 

*  For  a  description  of  the  mixle  of  boring  and  of  the  tools  used,  see  Ure*s  Dictionarf  of  ArtSf  lfiMa(/Sil- 
tvres.  and  Mints,  P-'**?,  London,  lt<}9. 

*  In  the  Penny  Cyclopadia^  art.  Artesian  Wells,  is  a  popular  and  interesting  aeooont  of  these  wells. 


nopoMU  have  baen  niMle  for  nipplyliig  london  wiili  waisr  hj  tfaew  vrelli^  which 
vodtd  ilariTS  Lbeir  water  fiom  tbe  KrMnm  of  mid  and  plaMic  olajr  plaod  brlween  the  London 
thj  and  the  chalk  baiin.'    But  it  does  not  appeal  that  a  nifficicDi  aupplf  can  be  obtained  in 

i  i^in  FLDIUR; -i^a  /^vtruifit;  £iwr  Voter. — Tbia  is  a  miztore  of  rain 
ttd  apring'  mier.     When  deprired  of  the  matters  which  it  freqoentl;  holds  in 
uioa,  ib  pnrit;  is  usually  conddenble.    The  fbllowing  an  tJie  solid  consti- 
8  of  the-  waters  of  the  Thunes  at  difibreut  localities : — 

COMPOSITION  OF  THAMES  WATER; 
sxxTDia  THc  QDanriTiBs  n  tboi  asAna  or  solid  urosiDiinTs  in  70,000  aiAtm,  ok  in 
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water  taken  from  the  middle  of  the  river  at  Twickenham,  two  hours  after 
,  on  the  16tli  of  December,  1847,  had  a  temperature  of  40°. 1  Fahr.,  and 


',  consisting  of  carbonate  of  lime,  solnble  organio  matter,  ioBoluble 
ngMiio  nutter,  sulphato  of  soda,  chloride  of  calcium,  carbonate  of  mngnewt,  solphate 
of  potash,  snlphate  of  lime,  silicic  acid,  and  free  carbonic  add." 

SuFixt  ar  WiTiB  to  tbi  MrraoroLi a. '—London  ii  wpplieil  with  wbipf  l^  eight  water 
ernnlMiiiBa,  lii  of  which  deiive  Iheic  waier  from  die  Thamei.  The  East  London  Company 
deriTM  it«  water  fVom  the  rirer  Lea.  The  New  River  Company  derivei  its  principal  aupply 
from  ■  ipring  at  Cbadwell,  between  Hertrord  and  Ware,  and  fVom  an  arm  of  the  rirel  Lea. 
Tba  HIowiDC  wai  the  aitunnt  aupplied  lo  ibe  roeUDpolia  in  183B  >- 

Oallem  fr  iiim. 

New  River 13,000,000 

East  London 6.000,000 

.   Grand  Junction 2,800,000 

Weit  Middines 2,390,000 

Chel»ea  , 1,160,000 

(Lembelh 1.244,000 

h  tide  oT  the  Thamea  .    <  Vauxhali  or  South  Lambeth    .        .  1,000,000 

( Soulbwath 720,000 


Notifa  ajdeoftheThamea  . 


Total  daily  ■tipply 


a8,ni,ooo 


*  TmMMw,  ButHplim  CHeletiam  du  Dtpartnitin  dt  la  Sctm-rn/iTiiuri,  p.SS 

*  Sei  an  latemiiH  ucaant  at  Arteiiau  Wclii,  by  Mr.  Wcbiter,  in  the  Ail-t 
■  Md.i  mlto,  Tmuaai-Mi  o/iAi  7iuiilHli<m  n/dieil  r>>ruHiri,  vnl.  iii.  pii 

*  TUa  aaalTua  1«  leaa  ailiiractotr  than  (he  alhara,  Ibapmiaa  locilityftom' 


tST. 


•  e.  r.  Claiks,  in  Ihx  Procesdiuva  of  the  Chemical  Socittr  IPImmaauliial  /siinwl  toI.  Tii.  p.  t 
'  BaitbaXipsrl  ^i*(  Commiinimtri  nppoiwcif  by  Hii  Majiin  id  inauiri  I'nla  Mi  Slali  ofiKt  ii 

£Wm1t  fn  tkt  Iftrtptlli  (Qiiarnrl»  Jottnul  qi'Sciiari,  April,  I»S},-Mnch  iotcreatlH  Inromali 
a^laet  win  aln  be  rcniul  In  the  JUptn  tf  tiu  OiturtU  SetMt  o/Biatlh  m  fAi  Swjiplj  efWaul 


.    X\wo  the  AppoulleeaNo.  I.,  Nd.  II.,  Mo.  III.,  and  No.  IV. 


Mo.  III., 
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S.  AllIIA  SI  UCU ;  Lake  Water, — ^This  is  a  oollection  of  nui|  wgaAs^  and  river 
water,  uauallj  oootaminated  with  patrefjing  organic  matter. 

S.  AQUA  EX  PAIUDE;  Marth  TTa/^sr.— This  is  analogons  to  lake  water,  ezoept  that 
it  is  altogether  stagnant,  and  is  more  loaded  with  putrescent  matter.  Tfaasiilphatai 
in  sea  and  other  waters  are  decomposed  by  putrefying  vegetable  matter,  wiu  the 
evolution  of  sulphuretted  hydrogen :  hence  the  intolerable  stench  from  manliy  and 
swampy  grounds  liable  to  occasional  inundations  from  the  sea  (see  p.  122|  foot- 
note). 

2.  Aqua  Marina, — Sea  Water, 

(Aqua  Maris.) 

Under  this  head  are  included  the  waters  of  the  ocean  and  of  those  lakes,  called 
inland  seas,  which  possess  a  similar  composition.  The  Dead  Sea,  however,  difilen 
exceedingly  in  its  nature  from  sea  water,  and  might  properly  be  ranked  amongit 
mineral  waters. 

The  water  of  the  Dead  Sea  contains,  aooording  to  Maroet*8*  analysis,  24.6  per  cent  of  Aline 
water,  and  has  the  extraordinary  density  of  1.211.    Its  constituents  are  as  follows  :— 

Muriate  of  lime 3.920 

**  magnesia 10.246     . 

''  soda 10.360 

Sulphate  of  lime 0.054 

Water 75420 


1U0.000 

The  quantity  of  solid  matter  varies  considerably  in  different  seas,  as  the  following 
statement  from  Pfaff^  proves : — 

10,000  Parts  of  Water  of  Solid  CmuHtmnU, 

The  Mediterranean  Sea 410  grt. 

English  Channel 380  •* 

'At  the  Island  of  Fdhr   .        .*      .        .        .        .  345  « 

r3*r«».«  fw>-.,  J          M        «         Norderney           ....  342   « 

^"""^"''ilntheFriihofForth 812- 

^At  Ritzebuttel 312  « 

f  At  Apenrade,  in  Sleswick 216  " 

I  Ai  Kiel,  in  Holstein 200  *" 

TkmW    Qa            J  ^^  Doberan,  in  Mecklenberg          .        .        .         .  168   ** 

uamc&ea    •  •  i  AtTravemunde 167  « 

At  Zoppot,  in  Mecklenberg 76  ** 

At  Carlshamm 66   - 

We  shall  not  be  far  from  the  truth  if  we  assume  that  the  average  quantity  of 
saline  matter  is  3 3  per  cent,  and  the  density  about  1.0274. 

The  composition  of  sea  water,  according  to  Schweitzer"  and  Laurens,  is  as  fol- 
lows : — 

ConatituerUt.  Of  the  Engliah  ChanruL        Sea  Water  of  the  Mediterramttm. 

(SCHWSITZSR.)  (LAUaiNS.) 

Grains.  Grains. 

Water 9G4.74372 959.26 

Chloride  of  sodium 27.05948 27.22 

"  potassium    ....       0.76552 0.01 

"  mapnesium    .  .  .       3.66658 6.14 

Bromide  of  magnesium    .  .  .       0.02929 — 

Sulphate  of  ma^^nesia    ....       2.29578 7.02 

«  lime 1.40662 0.15 

Carbonate  of  lime 0.03301  and  Magnesia   ....      0.20 


[ 


1000.00000  1000.00 


*  NichoIionU  Journal^  zz.  35. 

*  SchMrartze^B  Allgemeitu  ynd  speeielU  HiilqMelUnUhrt,  3te  Abt.  8. 186,  Leipzig,  1839. 
■  Lond.  ami  Edim.  Fkil,  Mag.  vol.  zv.  p.  61,  July,  1839.' 
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Sehweitier  abo  detected  distinct  traces  of  iodine  and  ammonia. 

Iodine  has  been  found  in  the  Mediterranean  by  Balard. 

Fonhammer^  asserts  that  though  the  total  solid  contents  of  the  water  of  the 
Atlaotio  Tary  from  8.57  (German  Sea)  to  3.66  (tropics)  per  cent,  of  the  water,  yet 
that  the  relieve  proportion  of  the  salts  varies  but  little. 

Phtsiolooioal  Evfbots  and  Uses. — Sea  water,  taken  internally,  excites 
thinly  readily  nauseates,  and,  in  full  doses,  occasions  vomiting  and  purging.  The 
repeated  use  of  it,  in  moderate  doses,  has  been  found  beneficial,  on  account  of  its 
alterative  and  resolvent  operation  in  scrofulous  afiections,  especially  glandular 
enlargements  and  mesenteric  diseases.  Its  topical  action  is  more  stimulant  than 
common  water.  It  is  used  as  an  embrocation  in  chronic  diseases  of  the  joints. 
Employed  as  m  bath,  it  more  speedily  and  certainly  causes  the  reaction  and  slow ; 
and  consequently  the  sea-water  bath  may  be  used  for  a  longer  period,  without 
eanring  exhaustion,  than  the  common  water  bath.  In  other  respects,  its  effects  as 
%  bath  are  similar  to  those  of  common  water  (see  ante,  pp.  82  and  90).  It  is  a 
popular  opinion,  which  is,  perhaps,  well  founded,  that  patients  are  less  likely  to 
take  oold  afiter  the  use  of  salt  water  as  a  bath,  than  after  the  employment  of  com- 
mon water.' 

Fresh  water  may  be  obtained  from  sea  water  either  by  congelation  or  distillation. 
In  freenng,  the  pure  water  only  congeals,  not  the  saline  matters  :  and  hence  the 
iee  of  the  Polar  seas  yields  fresh  water.  By  distillation,  pure  wholesome  fresh 
wmter  may  be  obtained  from  sea  water ;  but  hitherto  various  inconveniences  and  ob- 
jections have  prevented  mariners  being  supplied  with  fresh  water  from  this  source.' 

From  sea  water  are  procured  chloride  of  sodium  and  sulphate  of  magnesia. 

lUIBIII  lAUS  FiCTITnil ;  Artificial  Sea  Water  BaOi.—A  cheap  substitute 
for  %  sea  water  bath  is  prepared  by  dissolving  common  salt  in  water  in  the  propor- 
tion of  five  ounces  avoirdupois  to  every  wine  gallon  of  water. 

3.  Aquae  Mtnerales, — Mineral  Watert, 

Hibtobt. — Mineral  waters  were  known  to  mankind  in  the  most  remote  periods 
of  antiquity,  and  were  employed  medicinally,  both  as  external  and  internal  agents, 
for  the  prevention,  alleviation,  and  cure  of  diseases.  Homer*  speaks  of  tepid  and 
oold  springs.  The  Asclepiadm,  or  followers  of  .^isculapius,  erected  their  temples  in 
the  neighbourhood  of  mineral  and  thermal  waters.^  Hippocrates'  speaks  of  mineral 
waters,  though  he  does  not  prescribe  them,  when  speaking  of  particular  diseases. 
Pliny^  notices  their  medicinal  properties. 

Natural  History. — ^The  principal  source  of  mineral  waters  is  the  atmosphere, 
from  which  water  is  obtained  in  the  form  of  rain,  snow,  hail,  and  dew,  ^d  which, 
afiter  percolating  a  certain  portion  of  the  earth,  and  dissolving  various  substances 
in  its  passage,  reappears  on  the  surface  at  the  bottom  of  declivities  (spring 
water),  or  is  procured  by  sinking  pits  or  wells  {wdl  water).  But  springs  are  some- 
times observed  under  circumstances  which  are  inconsistent  with  the  supposition  of 
their  atmospheric  origin.  <'  The  boiling  springs  which  emer^  on  the  verge  of 
perpetual  snows,  at  an  altitude  of  13,000  feet  al^ve  the  level  of  the  sea,  as  in  the 
Himalayahs,  cannot  be  derived  from  the  atmosphere,  not  to  mention  the  peculiar 
relations  of  the  Icelandic  Greysers."'  Other  sources,  therefore,  have  been  sought 
for,  and  the  writer  just  quoted  enumerates  three,  viz.  the  focus  of  volcanic  activity, 
the  great  mass  of  the  ocean,  or  other  masses  of  salt  water  and  subterranean  reser- 
voirs. 

*  titjforU  of  the  Brituk  Assoeiatiotij  1846,  p.  00. 

*  Od  the  medicinal  properties  of  lee  water,  conralt  Lofan'a  Ob$trvati<nu  on  tk*  Effects  of  Sea  WaUr  in 
Bcnrvf  and  Scropkula^  Lond.  1770;  and  Dr.  R.  White,  on  The  U»e  and  Abuse  of  Sea  Water^  Lond.  1775. 

*  Clark**  Paunt  Improved  PyrO'hydrO'pnevmatie  Apparatus/or  easily  converting  Sea  Water  into  Freskf 
Is  ft  eoBTCBient  form  of  itill  adapted  for  use  at  lea. 

*  Jliad^  zzii.  147.  *  Sprengel,  Hist,  de  Mldtc,  par  Joardaa,  t.  ler,  p.  144. 

*  D*  aerihus^  ^>*i«,  locis.  ^  Hist.  Nat.  lib.  zxzi. 

*  0«irdiier*s  Ssuiy  on  Mineral  and  TKerfnal  Springs^  p.  ST^ 
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ConBtdcred  with  reference  to  their  temperature,  mineral  waters  are  divided  into 
eold  and  hoi.  The  hot  or  thermal  waters  are  those  which  poaseaa  a  temperatarc 
more  or  leas  elevated  above  the  mean  of  the  latitude  or  elevation  at  which  they  are 
found,  and  the  changes  of  which,  if  any,  observe  no  regular  periods  coincident  with 
the  revolutions  of  the  scasooa.  Three  causes  have  been  assigned  as  the  eoarce  of 
the  heat  of  mineral  waters,  viz.  volcanic  action  now  in  existence ;  volcanic  action  now 
ezdnguished,  but  the  effects  of  which  atill  remain;  andaoentral  oause  of  heat,  which 
increases  as  we  desoend  from  the  surface  to  the  interior  of  the  earth,* 

The  Gtyiien,  or  boiling  spriogs,  of  loeknd,  are  evidently  conoectcd  with  vol- 
caaic  action.  They  are  intermiUent  fountains,  which  throw  up  boiling  water  and 
spray  lo  a  great  height  into  the  air,' 

The  origin  of  the  saline  aud  other  cODBtitaente  is  another  interesting  topie  of 
inquiry  connected  with  the  natural  history  of  mineral  springs.  As  water  in  its 
passage  through  the  different  strata  of  the  earth  must  come  in  contact  with  various 
substances  which  are  soluble  in  it,  we  refer  certain  oonstituents  of  mineral  waters 
to  solution  and  lixiviation  merely ;  as  chloride  of  sodium,  carbonates  of  lima  and 
magnesia,  iodides  and  bromides  of  sodium  and  magnesium,  iron,  silica,  &e.  Chemi- 
cal action  must,  in  eomc  eases,  be  the  source  of  other  constituents.  Thus  sulphu- 
retted hydrogen  is  probably  produced  by  the  action  of  water  oa  some  metallic  sut- 
pburet  (especially  iron  pyrites) ;  aulphureous  or  sulphuric  acid  from  the  oxidation 
and  combustion  of  sulphur,  free  or  combined.  The  carbonic  acid  found  in  the 
acidulous  or  carbonated  waters  is  referable  to  the  decomposition  of  carbonate  of 
lime,  either  by  beat  or  by  the  action  of  sulphurio  acid.  Gydroohlorio  add  is 
doubtless  produced  by  the  decomposition  of  some  chloride  (probably  chloride  of 
sodium  or  sal  ammoniac).  Carbonate  of  soda  must  also  be  considered  as  the  pro- 
duct of  some  chemical  process ;  thus,  that  found  in  the  natron  lakes  of  R^pt  is 
snppoaed  to  be  formed  by  the  action  of  chloride  of  sodium  on  carbonate  of  lime,* 
"  The  different  orifices  of  the  Karlsbad  Sprudel  discharge  annually  about  18,000 
tons  of  carbonate  of  soda  and  20,000  of  the  sulphate  in  the  crystallized  Bl«te  ;"* 
but  a  "very  simple  calculation  is  sufEcient  to  show  that  the  Donnereberg  alone,  the 
loftiest  of  the  Bohemian  Mittelgebirge,  a  cone  of  clinkstone  2,500  feet  is  eleva- 
tion, contains  soda  enough  to  supply  the  Karlsbad  waters  alone  fbr  more  than 
80,000  years,"* 

Clasrification. — Mineral  waters  may  be  classified  according  to  their  tempera- 
ture, their  chemical  composition,  or  their  medicinal  properties.  But  hitherto 
no  satisfactory  classification  has  been  effected  by  any  of  these  methods,  nor  perhaps 
can  it  be  formed. 

The  method  adopted  by  Paracelsus  and  the  alchymists  was  to  divide  mineral 
waters  according  to  their  temperature  into  the  two  great  classes  of  hot  and  cold,  and 
to  subdivide  each  of  these  according  to  their  supposed  constituents.  The  following 
is  Br.  Goirdner's  classification  according  to  this  method:— 

SERIES  U.— COtD. 

rnKoo.      Predominiini   (onitiluent, 
virfUtd  Mydrogm : 
larrowgnip,  MoSat,  NoBDdorff. 
S,  AcTdduivs.       Pial.   coobl    Car&mic   ,inJ 


SERIES  L— TSESMAL. 

1.    SoLrRDBKors,       ProdomiaaDl   coaaliluenl, 
SuiphurtlUd  Hfdmgin : 
(.  g.  Hnr^gea,  Aix-laCbapelle. 
3.   AtEitiki.      Pred,    consi,     Catbonatt   9]' 

i.g   EiiiB,TepUu,  Vichy.  Mom-d'OiiItcbia. 
3.  PoMama.      Pied,  aanal.  Sulphalt    af  Soda  : 
(,  g,  Karlaliail,  d*Al,  Piia. 


«.g.  Pj-rni 

ALKlLlHt 

Soda: 
t.  g.  Villi,  Bitin,  Halve 


GaU»BBATS  OR  ■pBUtHaniOOB'WAnBRS. 


sa 
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4.  PuB^iim.    'Pred.  coiwt  Sulphate  of  Soda  : 
•«.  g.  CheltsnlMin,  Frensensbad,  Marienbad. 

5.  Saiijtx.    Pred.  oodsl  CJthritk  of  Sodimm: 

€.  g.    LeamLogtOD,  ReniMS,  Bourbonne-les- 
Buns. 
(5.)  Brimb  SpBiHei.   Pred.  coDit.    Chloride  of 

c  f  .  Ashby-flMa^Zbnoh,  Krenznach,  Ischl, 


4,  ftftUiiB.    Pred.  conn.     Chhride  of  Sodium. 
C'f.    Wiesbaden,  Bonrbon  TArchambault, 
CiTiti  Veochia,' Baden  in  Baden. 
du  Gamabmus.    Pred.  const.    Carbonate   or 
SMuteofLum: 
t,  g.  Bath,  BiixtOD,  St.-AllyTe. 
0.  SfaieiMB.    Pred.  ootmt.  Sitica : 

€^M.    Geyser,  Cbaodes  Aigues,  Lnxueil, 
Manaffa. 
7.  PuBB.  Little  or  no  impregnation :  6.  Chaltbbatx.    Pred.  oontL   Oxide  of  Iron: 

eg.  Hatlock,  ¥Sc  en  Carlades.  e.  g.  Tnnbridge,  Spa. 

7.  ALinciirouB    GBAaTBBATi.      Pred.    const 
Sulphatee  of  Iron  and  Jtkimina  : 

e.  g.  Isle  of  Wight,  Hartfell,  Alexisbad. 

8.  BiTTSB.    Pred.  const.    Si^jUiate  of  Mag- 
nmia: 

•  e.  g.  ^idsohfltz,  Seidlitz,  Epsom. 

Thu  amiagement  is  dbjectionable  on  two  grounds:  the  two  series  of  thermal 
and  oold  waters  pass  into  each  other  by  almost  insensible  gradations ;  and  secondly, 
waters  of  analogous  chemical  composition,  and,  therefore,  of  similar  medicinal  pro- 
paftM,  an  separated  on  account  of  their  difierenee  of  temperature. 

Thedaarifioalaon  which  I  ^11  adopt  is  convenient  on  account  of  its  simplioitj 
'SDd  piaotioal  utility.  It  consists  in  grouping  mineral  waters  in  four  classes,  le- 
Bftt&ftlj  termed  chalybeaU^  rndphureow^  aciduhuSf  and  ioline. 

lOLASS  1.  CHALYSBATB  ORFHEtRUOINOUS  WAXBRa 

(Aqas  fermginosae  seu  martaalea.) 

These  are  mineral  waters  whose  predominating  or  active  principle  is  iron.  Most 
mineral  waters  contain  this  metal,  but  the  temK^ybeate-is  not  applied  to  them 
wnleaa  the  quantity  of  iron  be  considerable  in  proportion  to  the  other  constituents. 

The  quantity  of  oxide  of  iron  contained' in  different  waters  is  shown  by  the  fol- 
lowing table  ^-^ 


WLQAtmtitM^B  Tabu  ov-vbb  QuiimTT  er  Oxibx  tew  lamr  cobtatbbb 

'  WlTBBS. 

10;000  XJt$.  of  the  Water.  Gr§.  of  Oxide  of  Iron. 

'Bath  in  England 0.0271 

Bodrbon  rArcbaitibaiilt  In  France  .        .  2.57Q . 

Mont-d*Or  in  ditto 0.10 

Vichy  in  ditto 1.385 

.  «(  8t-Nectafre  in  ditto 0.14 

I  Chaudes  Aigues  in  ditto 0.15 

Champagne  in  dHto  .        .        .       ••        .  01573 

Karlsbad  Spnidel  in  Bohemia  ....  0.023 

Teplitz  Steinbad  in  ditto 0.03 

fTuiibridge  in  Efngland 0  381 

Harrewgale  (Oddy's  saline  chalyb.)  in  ditto     .        .  0.411 

Isle  of  Wight  (alurainoQs  chalyb.)  in  ditto       .        .  14.79 


CmLD  • . . 


2.396 


Holywell,  Lancashire,  in  ditto 

HanfUl  Spa,  near  Moffiit,  in  Scotland  .        .    0.825 

Ditto,         No.  2  .        .        .        .        .         .34.2 

Vicar's  Bridge,  near  Dollar,  in  diuo         .        .         312.0 

Dunblane  in  dino 0.233 

Forges  in  France 1.128 

Aumale  in  ditto 2.50 

Passy  in  ditto 0.679 

Vals  in  ditto 0.06 

Alexisbad,  Bernburg,  in  Germany  .        .        .    2.348 

Boekowina  in  Silesia  (lower  spring)        •        .        .    2.090 


nr  Chixtbbatb 

jhiihority. 
R.  Phillips. 
Patissier. 
Berth  ier. 
Longchamps. 
Berthier. 
Ditto. 
Patissier. 
Berzelius. 
Ditta 

Scudamore. 
Ditto. 
Marcet. 

fperox.  ir. 
Wool  worth. 
Thomson. 
Diuo. 
Connel.' 
'Murray. 
Robert. 
DiecengremeL 
Dcyeux. 
Berthier. 
Graefe. 
Lachmnnd. 


^  Tk\m  earn  ssareely  be  eslled  a  trae  mineral  watsr,  being  sooMwhat  snalogoai  to  the  pMOoIe  in  eopper 
of  Bi^laad  and  Sweden,  which  hold  copper  in  solatioa  ■  a  sabstance  not  found  in  tnie  miaeral 
I.    As  It  is,  howerer,  an  example  of  a  pnrely  natnral  process,  I  have  deemed  it  worthy  of  a  plaee 


springs.    As  it  u,  bowerer,  an  < 
amoaa  the  other  watera.->M.  O. 
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10,000  Gn.  of  tht  WaUr,  On,  of  Oxide  of  Inn, 

Liebenstein  in  Thuringia 1.66 

Godelbeim  (bathing  spring)  ....  1.489 

Lauohttadt 1.018 

Spa 0.746 

Pyrraont  (drinking  spring) 0.611 

Kisaengen 0.431 

Bruckenau  in  Franoonia 0.210 

Karlsbad  (aciduloas  spring) 0.03 

Kdnigswart  (drinking  spring)  .        .         •        .  0  38 

Bilin 0.10 

Geilnau  on  the  Lahn 0.128 

Facbingen  on  ditto 0.077 

Selters  in  Nassau 0.124 


TrowifincfcifH. 
Wining. 

BfODlMWID* 

Brandea. 

VofaL 
Sdiipp6F« 
BenEeliua. 
Ditto. 


Marienbad,  Caroline  well 

Engistein,  Canton  of  Bern  in  Switzerland 
Scbmerikon,  Canton  of  Gallen  in  ditto     . 
St  Catarina,  Canton  Veltlin  in  ditto 
Lipewsk  in  Russia 
^Bellstown,  New  York,  United  States 


0.369 


.    0.875 
.     1.086 
.    2.466 
1.0  to  2.0 
.     3.335 


Biaeboll 

Ditto. 

Ditto. 

JSteinman  and 
Reass. 
Pagensteefaer. 
HuttenschmidL 
Demagri. 
Sdierer. 
HoMok. 


Chalybeate  waters  have  an  inky  or  styptic  taste,  and  become  porpIish-Uaek  on 
the  addition  of  tannic  or  ^dlio  acid  (or  substances,  as  galls  and  tea,  which  contain 
one  or  both  of  these  acids).  Waters  which  contain  the  protosalts  of  iron  yield,  on 
the  addition  of  ferrocyanide  of  potassium,  a  white  or  bluish-white  precipitate,  which 
becomes  blue  by  exposure  to  the  air.  Those  which  contain  the  sesquisalts  of  iron 
give  a  blue  precipitate  with  ferrocyanide  of  potassium,  and  become  red  on  the  addi- 
tion of  sulphocyanide  of  potassium. 

Chalybeate  waters  are  of  two  kinds— carbonated  and  sulphated. 

Order  1.  Carbonated  Chalybeate  T^atexs  (Jqua  ftrruginoM  rar&omoc). — ^These  waters 
contain  the  carbonate  of  the  protoxide  of  iron.  By  exposure  to  the  air,  or  by  boiling,  they  attract 
oxygen,  evolve  carbonic  acid,  and  deposit  the  whole  of  the  iron  in  the  form  of  saaqoioxide. 

When  the  carbonate  of  iron  is  associated  with  a  large  quantity  of  carbonic  acid,  which  renders 
the  waters  brisk,  sparkling,  and  acidulous,  they  are  denominated  highlif  carbonaUd  or  addubh 
carbonated  chaiybeaiet,  or  aeidulthferruginout  watere.  The  Py  rmont  (Trinkquelle  or  drinking  spring), 
Schwall>ach,  and  Spa  (Poiihon)  waters  are  of  this  kind. 

When,  however,  the  quantity  of  carbonic  acid  is  not  large,  and  the  waters  do  not  sparkle  in 
the  glass,  they  are  termed  timply  carbonated  chalybeaiety  or,  from  the  earthy  and  alkaline  salts 
which  they  contain,  taline  carbonated  chalybeates.  The  waters  of  Tunbridge  Wells,  Oddy's  saline 
chalybeate  at  Harrowgate.  and  the  Islington  Spa  near  London,  are  of  this  kind. 

Oeanni  and  Scliwartze'  divide  the  carlx)nated  chalybeates  into  the  ecaihy-eahne  (e.  g.  Pyr- 
mont],  the  alkaline-saline  («.  g.  Franzensbad  or  Egar),  the  a!kaline<arthy  (e.  g.  Spaj,  and  the 
earthy  (e.  g.  Wildungen). 

Order  2.  Sulphated  Chalybeates  {Aqua  vitriolica). — These  contain  satphate  of  iron,  and 
some  of  them  also  contain  chloride  of  iron.  Neither  exposure  to  the  air  nor  boiling  precipitates 
all  the  iron,  and  in  this  respect  the  sulphated  chalybeates  are  distinguished  from  the  carbonated 
ones. 

Some  of  them  contain  sulphate  of  alumina,  and  are  denominated  ahtmifwut  nJphated  chaly- 
heatn.  Of  these  tlie  Sand  Rock  Spring  in  the  Isle  of  Wight,  the  Strong  Moffat  Chalybeate, 
Vioars  Bridge  Chalybeate,  and  the  Passy  waters,  are  examples.  The  waters  of  Buckowina,  in 
Silesia,  are  of  this  kind  ;  but  they  contain  also  chloride  of  iron. 

The  Cransac  waters  contain,  besides  the  sulphate  of  the  sesquioxide  of  iron  and  sulphate  of 
alumina,  a  considerable  quantity  of  sulphate  of  manuancse;  in  consequence  of  which  they  have 
been  denominated  the  tulphated  ferro-manganetian  waiert.* 

Those  sulphated  chalybeates  which  are  devoid  of  sulphate  of  alumina  maybe  termed  nnqphf 
tulphaied  chalybeates.  The  Alexisbad  or  Selken-Brunnen  contain  both  sulphate  and  chloride  of 
iron,  but  are  devoid  of  sulphate  of  alumina. 

'  Physical,  u.  Med.  Daratellung  drr  Heilqvllen.  3  Bde.  1642. 

*  Allgemeint  und  speeielle  Hr.ilquelltnlekre,  fol.  Leipzig,  18^. 

'  8ee  yotiee  sur  Us  Eauz  Minerales  yaturtlles  de  Cransac^  department  d§  rAvtfrem;  Bamx  Fkrre' 
Manganisiennesy  sut/at/es,  par  le  Dr.  Ducuux  (de  Bloii),  Paris,  1847.  (An  English  translatioa  of  the  pre- 
ceding, with  sitme  ndditiont  and  mod  ifi  cat  ions,  entitled  The  Mineral  Waters  and  Vapour  BatMs  o/Crmnemtf 
London,  1847.)  Also.  Traiti  sur  la  Nature  et  Us  Prapriitis  des  Saux  MistiraUs  st  Stsnesds  C 
par  M.  J.  F.  V.  Murat,  Sine  bd.  Rodez,  lb43. 
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The  duljbeate  waters  operate  in  a  similar  manner  to  the  other  fermginona  com- 
poanda  alrendj  noticed  (see  ante,  p.  226). 

The  addnkted  carbonated  ohaljbeates  sit  more  easily  on  the  stomach  than  other 
ftrro^ons  agents,  in  consequence  of  the  excess  of  carbonic  acid  which  they  contain. 

The  alnminous  chaljbeates  are  very  apt  to  occasion  cardialgia,  especially  if  taken 
in  the  undiluted  state. 

Tlie  use  of  chalybeate  waters  is  indicated  in  cases  of  debility,  especially  when 
accompanied  with  that  condition  of  system  denominated  anasmia.  They  have  long 
obtuned  a  high  celebrity  for  the  relief  of  complaints  peculiar  to  the  female  sex. 
Their  employment  is  contra-indicated  in  plethoric,  inflamniatory,  and  febrile  condi- 
tions of  system. 

CSLA88  2.    SULPHUREOUS  OR  HXSPATIC  WATERS. 

(Aquae  Snlphareae  sea  Hepaticae.) 

These  waters  are  impregnated  with  hydrosulphuric  acid  (sulphuretted  hydrogen) ; 
in  oonseqnence  of  which  they  have  the  odour  of  rotten  eggs,  and  cause  black  preci- 
patatea  (metallic  sulphurets)  with  solutions  of  the  salts  of  lead,  silver,  copper,  bis- 
mnth,  ic  Those  sulphureous  waters  which  retain,  after  ebullition,  their  power  of 
eauaing  these  precipitates,  contain  a  sulphuret  (hydrosulphuret),  usually  of  calcium 
€r  sodium,  in  solution.  All  the  British  sulphureous  waters  are  cold,  but  some  of 
the  continental  ones  are  thermal.  The  most  celebrated  sulphureous  waters  of  Eng- 
knd  are  those  of  Harrowgate  ;^  those  of  Scotland  are  Moffat  and  Rothsay ;  of  the 
oontinent|  Enghien,  Bareges,  Aix  (near  Geneva),  Aix-la-ChapeUe*  (or  Aachen),  and 
Baden. 

Db.  M  Gaxbbvbr'i  Tablb  op  thb  Quabtitt  op  Sulfbubbttkd  Utdbobbb  IB 

SULPHURBOUS  WaTBBI. 


TaimvAL 


C«LB 


100  Cubic  ineha  of  the  Water  of 
^Bardges  in  the  Pyrenees,  contains  . 

Cauterets  in  ditto 

St  Saaveur  in  ditto 

Schinznach  in  C.  Aarjtau  in  Switz. 

Aacben  in  the  Lower  Rhine 

Warmbrunn  in  Silesia  .  . 

Landeck  in  county  of  Glatz  . 

Baden  near  Vienna 
^  Harrowgate  in  England  (old  well) 

Moffat  in  Scotland 

Strathpeffer  in  ditto  (upper  well) 

Enghien  in  France 

Nenndorff  in  Hesse 

Winslar  in  Hanover 

Eilsen  in  Lippe    .... 

Meinberg  in  ditto 

Weilbach  in  Nassau 

Berka  in  Thurfngia        . 

Booklet  in  Franconia 

Doberan  in  Mecklenburg 

Bentheim  in  Germany 

Sironabad  in  Hesse 
^Dinkbold  in  Nassau 


Cub. 


inchen  of  Gas, 

20.0 

60.0 

16.^ 

30.11 

4r).78 

17.17 

14.88 

11.83 

5.94 

7.58 

9.44 

l.rtO 
4U.90 
51  51 
27.21 
30.91 
22  32 
20.60 
17.17 
18.20 
15.45 

2.63 

8.6 


jSuthoriiff. 
'  LQderaann. 
Ditto. 
Ditto. 
Pefchier. 
Monliciin. 
Osann. 
Ditto. 
Ditto. 

Scudamore.* 
Thomson. 
Ditto. 

,Longchamp8. 
Omnn. 
Ditto. 
Ditto. 
Ditto. 
Ditto* 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Buchner. 
Kolb. 


g- 


The  sulphureous  waters  have  been  divided  into  four  kinds,  viz.  the  alkalinemuriatie  (e. 
Aiz-la  Chapelle),  the  alkaHne  saline  (c.  g,  Warmbrunn  and  Weilljauh),  the  earlhysaline  (e. 
Eogbien),  and  ihe  ferruginous-saUne  (e.  g.  Neumarkt  and  Rosenheim). 

The  general  operation  of  the  sulphureous  waters  is  stimulant,  and  is  adapted  for 
chronic  complaints.^    They  are  supposed  to  possess  a  specific  power  over  the  cutaneous 

*  See  Dr.  A.  Honter*!  Treatitt  on  Ihe  MtHtral  Waters  of  Harrowgate ^  London,  1830. 

*  See  Wetzlar*s  Description  oftke  Mineral  Springs  o/Aix'la-Chapelle  and  Boreette,  1842. 

*  I  have  not  admitted  the  waters  of  Cheltenham  into  this  list,  in  consequance  of  the  extreme  inconstancy 
of  the  salphareons  impre^rnatioo.  Other  reaaoni,  however,  render  it  very  doubtful  if  any  of  the  analyses 
of  snme  or  the  recent  springs  represent  their  natural  composition. — ^M.  u. 

«  90.9  Crcve  {StiffVs  Nassau,  p.  S77).— M.  O. 

*  Bee  sanie  Observations  on  the  BJleaeu  ^f  Sulphureous  Waters  in  Chronic  ComplaisUs,  by  Dr.  J.  Arm- 
r,  ia  bis  Fruetisal  lUustratiams  of  the  Scarlet  Fsver^  M.  edit.  Load.  1818. 


820 


INOB&ANIG  BODISS^Waxbbu 


and  uterine  systems.  They  are  employed  both  as  external  and  internal  agents;  in 
chronic  skin  diseases  ^as  lepra,  psoriasis,  scabies,  pi tyriasiB,  herpes,  &g.)  ;  in  derange- 
ments of  the  uterine  functions  (amenorrhoaa  and  chlorosis) ;  in  old  syphilitic  cases; 
in  chronic  rheumatism  and  gout ;  and  in  other  diseases  in  wbioh  snlphnr  or  its 
compounds  have  been  found  serviceable  (see  ante,  p.  221).  On  aooount  of  their 
stimulant  effects,  they  are  contra-indicated  in  all  plethoric  and  inflammatory  oondi- 
tions  of  the  system,  and  their  employment  requires  caution,  especially  in  weak  and 
irritable  constitutions. 

CIftA.8S  3.    ACaDULOUS  OR  CABBONATBD  W^lXBSB- 

(Aquas  Acidulae.) 

These  waters  owe  their  remarkable  qualities  to  carboqic  ju^d  gas,  wluch  gives 
them  an  acidulous  taste,  a  briskness,  a  sparkling  property,  and  the  power  of  red- 
dening litmus  slightly,  but  fugaciously,  and  of  precipitating  lime  and  baryta 
waters.  When  they  have  been  exposed  to  the  air  for  a  short  tiine^  this  gas  escapes 
from  them,  and  the  waters  lose  their  characteristic  properties. 

Most  mineral  and  common  waters  contain  a  greater  or  less  quantity  of  carbonic 
acid.  Ordinary  spring  or  wdl  waters  do  not  usually  contain  more  than  three  or 
four  cubic  inches  of  carbonic  acid  gas  in  100  cubic  inches  of  water.  Dr.  Heniy 
found,  in  one  experiment,  3.38  inches.^  But  the  waters  called  acldnlons  or  car- 
bonated contain  a  much  larger  quantity.  Those  which  have  from  30  to  60  cubic 
inches  of  gas  are  considered  rich ;  but  the  richest  have  from  100  to  200  or  more 
inches.'  Alibert'  states  that  the  waters  of  Saint-Nectaire  contain^  400  cabio  inches 
in  100  of  the  water. 

Most  of  the  waters  of  this  class  contain  carbonate  or  bicarbonate  of  soda :  these 
are  termed  acidulo-alkallne.  The  belters*  (often  called  Seltzer),  Altwasser^  Saltzs- 
brunn,  Reinerz,  and  Pyrmont  (acidulous)  waters,  are  of  this  kind.  Frequently 
they  contain  carbonate  of  the  protoxide  of  iron  also :  they  are  then  termed  the 
actduhxis  carbonated  chalyheates^  which  have  been  already  noticed  (see  ant^y  818). 

The  only  acidulous  or  carbonated  spring  in  Great  Britain  is  that  of  :IIkeston,  near 
Nottingham,  and  which  has  been  described  by  Mr.  A.  F.  A.  Oreeves"  and  by  Dr. 
T.  Thomson.^ 

The  acidulous  or  carbonated  waters  have  been  divided  into  four  kinds,  viz.  the 
alkaline-muriatic  (e.  g.  Selters);  the  earths-muriatic  (e.  g,  Kissingen  [Maxbrun- 
nen]) ;  the  earthy-alkaline  (c.  g.  Salzbrunn) ;  and  the  /erriginous  (e,,g,  Geilnan). 

Db.  M.  Gairdster  s  Table  of  tbs  Quaittitt  of  Cabbokic  Acid  iir  Acidulous  Watbb. 


Cub.  Incha 

1 00  Cubic  Inches  of  Water  of 

O/GOM. 

Temp- 

JhUkarity, 

f  Bath  in  England,  contains 

4.16 

114®  F. 

R.Phillipf. 

Bristol  in  ditto       .         ...         .         . 

12.Q0 

74 

Carrick. 

Buxton  in  ditto      .         ... 

0.649 

82 

Scudamore. 

8t.-Nectaire  in  France. . 

.     400.0 

75 

Aiibert.7 

k 

Karlsbad  in  Bohemia    .... 

.     110.0 

165 

Berzeliut. 

Gnrgit«llo  in  lochia 

89.14 

122 

Gindice.* 

'|^t*V1ft1#  A  T    ^ 

Carratraca  in  Spain       .... 

10.70 

.66 

Aliben. 

X  HKHaAI.^ 

Mascliuka  in  the  Caucasus    .... 

.       60.9 

118 

Hermann. 

Eisenberg  in  ditto          .... 

32.7 

103 

Ditto. 

Peters<jucllen  in  ditto 

2.0 

195 

Ditto. 

Schlangenbad  in  Nassau  (Schachtbrun) . 

6.0 

87 

Kastner. 

Ems  in  ditto  (Kranchesquelle) 

59.9 

86 

Ditto. 

Ditto  (at  Wall  of  Lahn)        .         .         .         . 

.       42.1 

123 

Ditto. 

Wiesbaden  in  ditto  (No.  1)    .         .         .         . 

19.7 

158 

Ditto. 

3  Qtirdner,  op.  tit,  p.  90. 


*  Thomson-s  Syst€m.  Chem.  vol.  iii.  p.  1D3,  6th  edit. 

*  Nouvtaux  EUmens  de  Thirafteutique,  torn.  3rae,  p.  517,  5mo  fed. 

*  See  some  Exptrinunts  relative  to  the  Analysis  and  Virtues  of  Scltztt  WaUr,  by  Dr,  BrocUfsbT,  ia  tlie 
Medical  Observations  and  Inquiries,  vol.  iv.  p.  7.  2d  edit.  Load.  1772. 

»  Account  of  the  Medicinal  Water  of  Ilkeston^  1833. 

*  Cyclop<rdia  of  Practical  Medicine j  art.  Waters,  Mineral. 

*•  I  have  aviumed  the  coldest  spring  to  be  that  which  contains  this  large  quantity  of  na,  which  it  not 
particularly  specified ;  there  are  seven  springs,  ranging  from  74°  to  1040  F.— M.  G. 

*  Viaggio  Medico.    Half  of  the  acid  escapes  at  1440,  and  the  whole  at  1670..M .  O. 
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100  Cubic  Ittdm^WtUr  of 

Tonbridge  in  England  . 
HnriowBate  in  ditto  (old  nlpbor  w«n) 
Cheltaoham  in  ditto  (old  well) 
Pimidily  in  Scotland  . 
Aadabm  in  Fmnoe 
Engbein  lei  Bains  in  dino 
GodeUiaiin  in  jGormanf 
Cndowa  in  ooant/  of  Glatz 
Pyrmoot  in  Germany  . 
KteigBWWth  in  Bohemin 
Gbbwalheim  in  the  Wetteraa 
BoAktin  Fianoonia    . 
AaDBCDsbnd  in  Bobenia 
Geilnan  on  the  Lahn    . 
lUiiBgen  on  ditto 
flaken  in  Nassau  (Niadar) 
liiahnnifniii  in  Thnringia 
Tarasp  in  Switzerland . 
Kiisinfea  in  Gerniaaj . 
Imnan  in  WurtembniK 
Alenndenbad 
Bilin  in  Bohemia  . 
SohwmlbM^h  in  Naasao . 
Bpa  in  Belgiam 
Balkiovn,  Smta  of  Now  York 
Kiilawodik  in  thaCaucasoi 
Dinkhold  in  Nassau 
Ofaeriahnstoin  in  ditto 
MuienftJs  In  ditto 
Soden  in  ditto 
Cionberg  in  ditto  . 
Montabaur  in  ditto 
Bnnbach  in  ditto  (Salzbom) 
Laogensdiwalbach  (Weinbrann) 
Marienfaad  in  Bohemia  (Kreutzbr.) 
Weidschfliz  in  ditto 
^PQHna  in  ditto 

Hhms  ftddoloQS  iratsn  wliich  owe  their  medicinal  aotivity  prindpallj  to  the 
eubofnio  add  which  they  contain  act  chieiy  on  the  dig^itive,  reoal^  and  nervoos 
wptaoB;  but  their  eflbota  are  traoaient.  They  are  eoolinff,  ze&eshing,  and  ezhii*- 
ratingy  and  frequently  relieve  nausea.  They  augment  and  alter  the  renal  aeoreticn. 
BoBedmes  they  oeoaaoQ  a  Benaation  of  Ailneas  in  the  head|  or  even  produce  slight 
tempoiary  intoxication.  They  are  used  in  some  disorderc^l  conditiona  of  the  di- 
geative  organs^  especially  when  connected  with  hepatic  derangement^  in  dnqwieal 
oompluntfly  in  uterine  affections^  and  in  various  other  oaaeB;  whidi  will  be  more 
fidhr  noCieed  when  treating  of  carbonic  acid. 

When  the  aoidulonB  waters  contain  the  protocarbonate  of  iroui  thdr  eflbcts  and 
uses  an  analogous  to  those  of  the  ferruginous  springs  already  noticed. 

The  addnlo-alkaline  waters  are  nseful  in  the  lit&la  acid  diathesis^  in  gout  and 

Hie  acidiihwHi  or  earbonated  waters  are  considered  to  be  objectionable  in  febrik, 
inflammatory,  and  plethoric  subjects. 


Cmb,Ifidiit 

^«K 

TcNip. 

Jhahoritff. 

3^85 

•  •  • 

Scndamore.' 

4.125 

•  t  • 

Ditto. 

12.50 

•  %• 

FotbergiU,1788/ 

3.463 

. .  • 

Manaj. 

100.0 

.  • . 

Bemrd. 

0.674 

... 

Loiiaoliaiiip&* 

224.9 

•  •• 

Witting. 

202.6 

•  •  t 

MbgaJJa. 

151.1 

... 

Brandos. 

180.1 

... 

WTetEMT. 

120.0 

... 

Wuraer. 

112.5 

•  • . 

Vogelmann. 

88.6t 

... 

TioniBisdofn. 

163:2 

... 

134.8 

•  ■  • 

Ditto. 

108.7 

• .  • 

Ditto. 

100.9 

• . . 

TiooiBMdorff 

109.9 

... 

Oapeller. 

85.85 

•  •• 

Vogel. 

89.28 

.•  • 

Kielnaayer. 

04.09 

» .  • 

Hildebrandt 

74.69 

... 

Rauss. 

73.83 

• .  ■ 

Robe. 

74.45 

... 

Monhetra. 

3oao 

... 

HoflBck. 

151.9 

... 

nemtann. 

148.9 

... 

Kolb. 

55.6 

... 

Amborger. 

92.5 

... 

Kaetner. 

88w0 

... 

Xttejrer. 

106.2 

•  *• 

Dit«>. 

55.8 

a  •  . 

Jaoobi. 

58^ 

»  •* 

Brockmano. 

89.1 

*•  . 

Kastaer. 

125.0 

•  •  • 

Suruve. 

20J[) 

.  •  . 

Ditto. 

6.9 

•  .  • 

Ditto.* 

<  AAer  bong  heated  to  lUo  P.  it  eontained  2.736.-4^.  6- 

•  ftffta  br  weiglit  la  t0,606  of  wattr.— M.  O. 

*  la  all  these  instueee  the  earboale  ecid  was  ohtsiaed  by  boiUiy,  which  expels  aot  oaly  the 
n  in  aa  aaeoiahiaed  state  in  the  natural  water,  but  also  the  excess,  which  goes  to  conYcvt  the 
ef  aaidaloaa  watecs  iato  bicarhQQates.^M.  0. 
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These  vratera  owe  their  inedicinn!  activity  to  their  s&Iine  ingredientB ;  for,  although 
they  uBu&lly  contain  carboaio  acid,  and  aometimes  oiide  of  iron  or  hydrosulphuric 
acid,  yet  theae  Bubstances  are  found  in  such  small  quantities  as  to  contribute  very 
slightly  only  to  the  medicinal  operation  of  the  water. 

Saline  mineral  waters  may  be  conveniently  divided  into  five  orders,  founded  on 
the  nature  of  the  predominutiog  ingredicDt. 

Order  1.  Purging  Saline  Waters.— The  leading  aciire  iDRisdieni  of  the  wotera  of  ibii 
order  is  oiUiei  the  sulplinte  or  eoda  or  Ihe  aulplitil?  uf  magneaii ;  but  tha  chlotiiJM  of  oaldnm 
and  magneaium,  which  ate  asaally  pieient,  contribute  to  their  medicinal  efltcacr. 

The  purjpng  saline  waters  are  of  two  Itinds;  soma  owe  their  octiviiy  la  «ulpbsie  of  iDBg. 
nnia,  othera  to  lutpbale  of  aodn. 

■.  Bittir  Purging  Walert ;  BitUr  Wattn ;  Billtr  Salt  H'liKn.— In  ihe»  waicis  luIpbBte  of 
niagneiia  predominate!!.  The  waters  of  Epiotn  and  Scarborough'  in  England,  and  of  Seidlitz, 
Saidschuti,  and  Pillina,  on  the  contiaenl,  are  of  this  bind.  Some  thermal  wmeii,  as  Itiou  of 
Acqua  del  Pozzolo.  near  Pisa,  contain  tulpb&la  of  mngneaia. 

e.  Glaubrr-tail  Waleri. — Tliii  name  is  giren  by  some  writers  on  mineral  waters  to  (bOM 
waters  which  owe  their  purgaliva  quatiliesio  lulpbale  of  soda. 

Some  of  these  are  warin.  and  possess  alkaline  qualities ;  and  ibey  are  therefore  called  the 
learm  alkalint  gtaubtr-iaU  vialin.     To  ihij  division  belong  the  CHrlsbodi  waten. 

Some  are  cold  and  alkaline,  and  are  termed  cold  aVcalini  glaubir-taU  aaltrt;  aa  those  ofMaiien- 
bad  (the  Kreuzbrtinnen  and  Ferdinscdsbrunnen)  and  Franzensbruan  (the  SaliquetleJ. 

Some  are  devoid  of  alkaline  properties,  but  uontuin,  besides  sulphate  of  soda,  varktus  earthy 
and  alkaline  salts.  They  are  the  tarlln/  glaubcr-iali  walen.  To  (his  dirisioa  belong  the  springs 
of  Cheltenham,*  Leaminglon,*  and  Spiml. 

la  full  doses,  the  wnlers  of  this  order  are  mild  cathartics.  In  small  and  repeated  doses,  dwy 
act  as  refrigemnu  and  alieralives.  They  are  useful  in  diseased  liver,  dropiical  complainti,  ha- 
bitual conslipalion,  hemorrhoids,  deleroii nation  of  blood  to  the  head,  &c. 

Order  2.  Salt  or  Bdne  'Waters.— Tha  cliuracierisiic  ingredient  of  these  waters  is  diloride 
o(  sodium.  loilineor  bromine,  or  both,  have  been  recognized  in  some  of  ihem,  and  doubtless 
eontribuie  somewhat  lo  Ibe  medicinal  eHecls. 

Those  sail  waters  whose  ebief  ingredient  is  chloride  of  sodium,  with  which  they  aje  largely 
impregnated,  ate  called  brim  ipringi.  In  England,  the  principal  aro  Middlewich  and  Naotwich 
in  Cheshire,  Shi rleywich  in  Sta&brdshire,  and  Droll  wich  in  WorcestersblTe.  The  springs  of  Ashby- 
de-la-Zouch,  in  Leicestershire,  coniain,  besides  a  large  quantity  of  common  sail,  a  considerablo 
quaniiiy  of  chloride  of  calaium,  The  £rauznadt  and  Salzhauseu  springs  iik  Genoan/  ntajr  be 
raferred  lo  this  diTEsJon. 

In  the  taUmi  thtrmal  Mpringt,  chloride  of  sodium  is  the   chief  constituent,  but  it  is 
with  varioui  olher  alkaline  and  earthy  salts.    The  waters  of  Wiesbaden,  fiaden-Ba 
BourboDQe,  are  of  this  kind. 

In  some  of  the  lafiiu  eoid  iprtngi,  chloride  of  sodium  is  Ibe  lending  ingredient,  but  ai 
with  odier  salts ;  as  the  waters  of  the  Chellenham  Old  Well,  of  LeanuDglon,  and  the  all 
spring  at  Pyrmoni. 

Some  of  ibe  salt  springs  contain  iron,  and  are  inconsequence  called  the  cbtljritnleNl&ifrrii^,' 
as  dwse  of  Kissingeo  (Ragozzibrunnen)  and  Hamburg. 

Bromioe  or  iodine,  or  both,  have  been  delected  in  the  stale  of  bromide  and  JoiUde  in  seTeial 
of  the  sail  springs,  which,  in  consoquence,  have  been  denominated  Aromiiu  and  iix'iw  soil  tfirmp. 
The  English  brine  springs  before  mentioned,  the  Woodball  or  iodine  Spa*  near  Horncaslle  in 
LeiceBlershire,  and  Ihe  Krouinach  brine  springs,  are  of  this  kind. 

Taken  in  large  quantides,  saline  or  brine  waters  are  BmeQc  and  pnrgalive.  In  small  but 
continued  dosea  they  acl  as  alieralives,  and  are  supposed  lo  stimnlaie  Ibe  abeorbent  sfSlam. 
They  have  been  principally  celebrated  in  glandular  eulargemenu,  especially  tboM  whioli  atBof  a 
scrofulous  tiBiuie. 

The  water  of  the  Deed  Sea  belongs  lo  Ihis  order  (see  anii,  p.  314). 

'at  Wauit »/ Dtt^ki't, 
nbad,Stiu,ft.  TturiaMil 
srs,  beforD  qDoMd^^tso, 

Seudsniarq'a ' 
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Order  3l  GSidcu«oiu  ^7atenk — ^Those  aaline  minenl  springs  whose  predominating  oon- 
■titnent  is  either  sulphate  or  carbonate  of  lime,  or  both,  are  denominated  calcareous  waters. 

The  Bath,  Bristol,  and  Buxton  thermal  waters  are  of  this  kind. 

When  taken  internally,  their  usual  effects  are  stimulant  (both  to  the  circulation  and  the  urinary 
mud  cataneous  secretions),  alterative,  and  constipating ;  and  are  referable,  in  part,  to  the  tem- 
peraure  of  the  water,  in  part  to  the  saline  eonstiments.  Employed  as  baths,  they  are  probably 
nai  macfa  superior  to  common  water  heated  to  the  proper  temperature ;  but  they  have  been 
mnch  celebrated  in  the  cure  of  rheumatism,  chronic  skin  diseases,  &o, 

Bath  water'  is  generally  employed,  both  as  a  bath  and  as  an  internal  medicine,  in  various 
oliroaic  diseases  admitting  of,  or  requiring,  the  use  of  a  gentle  but  continued  stimulus ;  as 
chknosis,  hepatic  affections,  gout,  rheumatism,  lepra,  &c.  Diabetes  has  appeared  to  be  bene- 
ilBBdbgrit 

Bnsttn  water,  taken  internally,  has  been  found  serviceable  in  disordered  conditions  of  the 
digestive  organs,  consequent  on  high  indulgence  and  intemperance;  in  calculous  complaints; 
and  in  goat:  emplpjred  externally,  it  has  been  principally  celebrated  in  rheumatism.' 

The  water  of  BriMol  Hot  Well  is  taken  in  dyspeptic  complaints  and  pulmonary  consumption.' 

Okdflr^i  ADcaUxie  ^Vaten.—- The  mineral  waters,  denominated  alkaline,  contain  carbonate 
or  faioarbonate  of  soda  as  thdr  characteristic  ingredient  The  thermal  springs  of  Teplitz*  and 
Eros  bekmg  to  this  order.  The  waters  of  this  order  pass  insensibly  into,  and  are,  therelbre, 
closely  related  to,  the  waters  of  the  preceding  classes. 

Springs  which  contain  carbonate  of  soda,  with  a  considerable  excess  of  carbonic  add,  are 
denominated  addukhaikaHmt  and  have  been  already  notKed  among  the  addultnu  or  carbonated 
mmivi  (see  oad;  p.  320).  The  Yichy  waters  belong  to  this  division  (see  antt^  p.  286).  The 
Seliera  waters  are  called  addukhaJkalint^muriatiCj  on  account  of  the  common  salt  which  they 
oontain.  The  Carlsbad  waters  are  also  acidulo^lkaline,  but  on  account  of  the  sulphate  of 
wbkih  they  contain  are  called  warm  aUcahne  glauber'iaU  uHtttn  (see  ante,  p.  322).  The  eoid 
f^taitktP€aU  wo/crs  before  noticed  (see  ante,  p.  322)  are  likewise  addulo-alkaline. 

Tboae  in  which  carbonate  of  soda  is  associated  with  protocarbonate  of  iron  and  excess  of 
carixmie  acid,  have  been  referred  to  under  the  head  of  aciduloiu  carbonated  duUybeatet  (see 
Mfc,  p.  397). 

Tlie  only  mineral  waters  in  this  country  which  contain  carbonate  of  soda*  are  those  of  Mai* 
▼em,*  in.W(»oestershire;  and  Ilkeston,  in  Derbyshire,  near  Nottingham;  but  the  quantity  in 
both  cases  is  very  small.  The  first,  which  is  a  very  pure  water,  contains  only  0.61  parts  of  the 
carbooaie  in  10,000  of  the  water,  and  the  second  3.355  grains  in  an  imperial  gallon.  For  exter- 
nal use,  the  alkaline  waters  are  principally  valuable  on  account  of  their  detergent  qualities. 
When  taken  internally,  they  act  on  the  urinary  organs.  They  may  be  employed  in  caleuk)us 
complaints  conneeied  with  lithie  acid  diathesis,  in  gout,  in  dyspepsia,  &c. 

Okdflr  5l  BlUoeoiis  ^7at6n.— Most  mineral  waters  contain  traces  of  silica,  but  some  oontain 
it  in  anch  abundance  that  they  have  been  denominated  siliceous.  Thus  in  tlie  boiling  springs  of 
Gejser  and  Reikum,  in  Iceland,  it  amounts  to  nearly  one-half  of  all  the  solid  constituents.  In 
thaee  waters  the  silica  is  associated  with  soda  (silicate  of  soda),  sulphate  of  soda,  and  chloride 
of  Bodinm.*  I  am  unacquainted  with  their  action  on  the  body.  It  is  probably  sunilar  to  that 
of  the  alkaline  waters. 

For  the  following  table  of  the  fixed  constituents  of  some  of  the  most  celebrated 
nunend  watersi  I  am  indebted  to  Dr.  (jairdner's  work : — * 

■  For  aa  aeconat  of  the  Bath  waters,  we  Wm.  Oliver,  A  Practical  Duurtation  on  Bath  Wmtcrij  Bath^ 
1716. 

Dr.  Balherlaad,  Natural  History,  Amalifsis,  and  Gentral  Yirtuci  of  tlU  Bath  and  Bristol  Waters, 

Load.  17B3. 
Dr.  Faleoaer,  A  Practical  Dissertation  on  the  Medicinal  Effects  of  the  Bath  Waters j  Bath,  ITIN). 
Dr.  Oibbea,  A  Treatise  on  IA«  Bath  Waurs,  1800.— Another  edition,  1819. 
Dr«E.  Barlow,  Essajf  on  the  Bath  Waurs,  Lond. 
Mr.  Bpry*  A  Practical  Treatise  on  the  Bath  WaterSf  Lond.  1893. 

*  Oa  the  Boalon  Waten,  lee  an  anonymoue  Treatise  on  the  Nature  and  Virtues  of  Buxton  Water ^  Load. 
im:  Dr.  O.  PoBimi*!  Oburveuions  and  Experiments  for  investigating  the  Chemical  Historf  of  the 
Temm  Bueistge  ai  Buxlm,  London,  1784 :  Dr.  Jamee  Denman'e  Observations  on  the  Effects  of  Buxton 
WaUTf  uamd.  17tt;  Mr.  W.  H.  Rob«rtion*s  Medicinal  Property  of  Buxton  Water,  Lond. ;  and  Sir  Charles 
Scvdunora's  work,  aireadr  qaoted. 

"  Cooaalt  Dr.  Carriek^s  Dtssertaiion  o»  the  Chemical  emd  Medical  Properties  of  the  British  Hot-well 
Wnietf  Bristol,  1797. 
«  Du  Bddervon  Teplitz,  Yon  A.  ReUM,  Teplitz,  1835. 

■  The  deep-well  water  of  the  London  baein  contains  carbonate  of  loda  (tee  oaie,  p.  319),  bnt  this  ie  not 
iaeladsd  ainoaf  mineral  watere. 

*  For  aa  aeeoant  of  the  Malvern  Waters,  eee  Dr.  J.  WaIPe  Experiments  and  Observations  on  the  Mal- 
uem  Watere,  Woreceter.  1783;  Dr.  M.  WalPe  Malvern  Waters,  Oxford,  1806;  and  Mr.  Addiion^s  DisMr- 
eaHees  ees  ike  Nature  used  Proptrtiee  of  Malvern  Waters,  Lond.  1898. 

^  Bee  Dr.  Black's  analysia,  in  the  Trans,  of  the  Roy.  Soc.  of  Edinb.  vol.  iii. ;  also,  Faraday '■,  in  Bar- 
raw's  FMf  fa  leeland, 

me  the  Naeurml  History,  Origm,  Composition,  emd  Medicinal  Effects  of  Mineral  and  Thermal 
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For  further  details  regpectiag  mineral  watera  in  general,  the  reader  is  referred  to 
the  following  works  ; — 

Dr.  J.  H\inf—MtlhBdital8ii<iapiiiofmntral  Waleri.  Load.  I79T. 

Dt.  D.  Munio— 3V«UiK  m  Mintral  Waltr;  Lotid.  mO. 

Dr.  W.  Snuaden—Trealiir  on  Iht  Chmnral  Httory  and  MtdUol  Peam  of  mnt  of  Ihi  nvM  «fe- 

bralrd  Hintral  ll'oKri,  Loail.  1800. 
G.  P,  L.  FmoIis — Sj/iltmaliiclit  B/Khrrilmiig  aUrr  Gaitndbninnm  unrf  Bdibr  der  Munnlm  lAtubr, 

tortaglkh  DaUti:hla»di,iottrihltianh  Hirirphi/iudi-rlitmurhrn  Bachaffmhril.  2  Bd,    Jeim.lBOl. 
C.  F.  Mosch— D«  BSdrr  and  Htilbrvtmen  DnUirhlanib  und  dtr  iiWni.  LdpziB.  IBIB. 
Aliben — Preeit  hitlarvpa  lur  la  Eaux  Minirala,  Paris,  1KB6;  al»  in  his  f/omiaa  Eiimmt  di 

Therapruligiir,  3me  lam.  Stne  id,  PhfIb,  ]8'26. 
C  Siiicke — Mhandlung  von  dtn  Mineralifufllm  m  ^IlgtmitHtH,  tmd  Vcnuck  rtntr  Ziuamtm'ulil- 

tung  am  88D  dtr  bikannlmn  JHinrratguilUit  imd  SalintH  DtuUdilandi,  dtr  SdiatiU  wtJ  migtr 

angrtnttndrr  LSndiT.mit  analytuthtn  TuirUn.  uoHn  ((u>a  250  iJiiiniiiJii  Jnalyim  mn  JHiiuroI- 

ytullm  angrgtbin  timi.     Nahst  I,  Cbarlo  von  Deuucb lands  Minpra [quel led.     C&ln.  1831. 
E.  Osann — PhyiilialiKk-tntdkinurJu    Darktlivitg  dtr   btkamlm  Balgitllrn  drr   vorz^ith^m 

lAnitr  Eunpa\  Barlin,  Icf  Tbeil.  1829.— Bef  Theil,  lS3a.— ato  AuiL  183U. 
L.  F.  r.  ZedWa—BalntasTaphach-Kalut-kaloT.  Hand-  wnd  WUrtrrbuch,  odtr  dU  Heiiqa^n  tuui 

GmmdltrunHtn  Dtulieklandi,  &c,    Leipzig,  1834, 
Sit  C.  Sc\idamoTe— On  Iht  Proprrtia  of  Iht  Mineral  Waltn  of  England,  8vo.  i6  edil.  1833. 
Dr.  T.  Thornton— Cydopadia  o/Praclical  Mrdidm,  an.  Wattri,  Mimrol,  voi.  iv,  Lond.  1836, 
Mr.  Lee—JnJeaiunloftlutnoMtfn-puntid  Walrring  Placa  oh  Ihi  Conlintnl.  Lond.  1636. 
pBliHier  et  BouilranCliartard— J)fii>ii»l  df  Eaiu  Mm^ala  Natuntla.  Snde  ^il.  pBrit,  1S37. 
Dr.  A.  B.  Granville— TA«  ^Hi  0/ Cwmanj,  Land,  1837.— ad  edil.  1B38. 
G.  W.  Sohwanze — JUgimmi  md  iptciittt  Hrili/uitlinlihrt,  LcipziK,  1839. 
A.  VB\tet—TktorHiidi-praklachi$  Sandlmcli  drr  Hiil^lltnldirt.    Bert.  1S39,  9le  Auag.  1845. 
J.  P.  Simon — Dit  Htilgudlen  Eurvpai,  tnit  vorziigl.  BrrUcksithlig.  iftrer  dum.  ZmammttutUtHtg 

nach  iJirrm phyiail.  u.  Mid.  VirhaUtn  dargnliUl.    Berlin,  1839, 
H.  C.  W.  Hufeland— iVoitt.  Urbtriidil  drr  (orztlgL  HeilqtitHtn.  TruliMandt  nach  ngtntH  Er/ah- 

nmgn.     Haransg.  a.  rrg&nzl  von  E.  Oaann.     4  Aufl.  Berlin,  1840. 
Mr.  Lee—Prineipal  Batht  of  Gmnatig,  1840. 
Dr.  J.  JohnHin— PiJgrimagt  lo  ihl  Spat,  Lund.  1841. 

Dr.  A.  B.  GianoiWe—Thi  t^ai  of  England.  Norihern,  Midland,  and  Southern.  1841. 
Sir  A.  Downie— On  ISt  Effinuy  of  Minrrot  H'aicr,  in  llu  Cvn  0/  Chronic  CompioinU,  ISrno. 

1841. 

ARTIFICIAL  MIHERIL  WATERS.— In  this  country  the  demand  for  artificial  minenU 
waters  is  extremely  limited,  and  I  do  not,  therefore,  think  it  necessary  to  enter  into 
any  det^ls  respecling  their  manufacture ;  but  shall  content  myself  with  referring 
those  interested  in  the  matter  to  the  works  of  Soubeiran'  and  Guibouit*  for  ^1 
details.' 

4.  Hydrof  enil  BiuoxTdum. — Blnoxlde  of  Hydrogen. 
Formula  HO'.     Egumaknl  It'cight  17. 

Ptroxidr  of  Hydrogen ;  Oz.y!;enalfd  Waltr. — Discovered  by  Thenan!  in  1818.  In  medicinal 
qualiiies  aru  at  present  unknown ;  but,  Tram  iui  temarliable  ebeinical  propctliea,  tome  peraona 
have  iitiBirined  thai  ii  mu«l  bs  a  powerful  therapeniic  agBni.  The  Dutch  Society  or  Sciences  nl 
UwuletQ  oflered  a  prize  in  1830  Tor  an  essay  on  its  chemical  and  medicinal  properties,  but  1  am 
not  aware  t>iat  the  ndjudicaiion  has  taken  place.  Thenard  ascenained  that  fibrine  and  tlie 
aniroal  liuues  decompose  the  binoiida  wllh  the  efolulion  or  oxygen.  Il  whitens  the  epidermis 
and  the  epiilielium  of  the  toniiiie,  causing  a  pricking  senaatioQ,  and  il  tiiickens  the  saliva.  Il 
must  not  be  uonfounded  with  eiiher  aipia  aijfgetai  (see  anit,  p.  29D)  or  Ihe  aqua  nilrognui  pn>- 

OtBWt. — The  term  ozone  (Utorn  ){•,  /  imtH)  hns  been  applied  by  ScbOnbein  to  an  b)7>Mheti- 
cal  BuhslancB  supposed  to  be  the  cause  or  the  odour  evolved  bj  the  electric  machine.  ScliAn- 
bein'  considers  it  to  be  a  binoiJde  of  hydrogen  isomeric  but  not  ideniical  witli  Tbenanl'i 
bmoxide.  Berzelius  Tcgarda  it  ai  oxygen  in  ati  allatropic  condilion.'  SchOnbein  describe*  its 
eBbcli  on  the  lungs  as  similar  to  ihoae  of  chlorine  and  bromine.  He  says  that  a  mouse  was 
kitleil  in  Ove  minutes  by  it,  and  that  he  himself  was  serioiuly  affected  by  breathiag  an  aun» 
sphere  charged  with  it. 


par  N.  E.  Henrr  si  G.  Oai- 
-  "-718,1611.    ThsCodiz 
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Obdeb  ni.— carbon  and  carbonic  acid. 

5.  CARBONIUM.— CARBON. 

afmMC   EymoakniWtiglU  6.    EqmwaUni  Vokme  of  Carbon  Vapimr  {^)  I  ot 


HraxOBT. — ^The  tenn  carbon  (from  carlo,  dnt$f  coal)  was  first  employed  by 
Morveaiiy  Lavoisier,  and  BerthoUet,  to  designate  the  pore  matter  of  oharooal.  lx> 
the  second  of  these  chemists  we  are  indebt^  for  demonstrating,  that  by  combustion 
in  oxygen  gas  the  diamond  and  charcoal  yield  the  same  prodaot — ^namely,  carbonic 
add  gas. 

Natubal  Histobt. — Carbon  is  found  in  both  kingdoms  of  nature : — 

«.  Jm  TBS  IvoBOAVXKiB  Kiireiiox. — ^When  pure  and  crystallizedi  it  oonstitntes  the  dhuDOnd, 
wliMi  Sir  D.  Brewster'  taspects  to  be  of  a  vegetable  origin ;  bat  a  specimen,  described  by  Hr. 
Henland,'  was  fimod  in  a  primary  rock.  Plumbago  and  anthracite  consist  principally  of  ear- 
bon.  The  bitnmiDons  substances  (as  coal,  petroleum,  naphtha,  &c.)  also  contain  it  These  are 
admitted  by  geologists  to  be  of  a  vegetable  origin.  Garburetted  hydrogen  is  evolved  from  coal 
strata,  marihy  places,  stagnant  waters,  &c.  CWbonic  acid  is  found  either  in  the  free  state,  as 
in  the  atmosphere,  in  miners!  waters  evolved  from  tlie  earth  in  old  volcanic  countries,  &&,  or 
oonbined  with  metallic  oxides,  in  the  form  of  the  carbonate  of  lime,  iron,  &c  It  is  remarkable 
that  cnfoon  is  rare  among  the  older  rocks.* 

t»  Iv  TBI  Ob«avikis  Kivodom. — Carbon  is  an  essential  oonstitaent  of  all  organixad  beings, 
both  vegetable  and  animal. 

Pbofebtus. — Carbon  is  a  solid,  odourless,  tasteless  substance,  neither  fusible  (T) 
nor  Tolatile ;  combustible  in  oxygen  gas,  and  yielding  carbonic  acid  ns. 

The  other  properties  of  carbon  are  so  yaried,  that  chemists  are  obliged  to  admit 
distinct  Tarieties  of  this  substance :  the  principal  are  the  diamond^  plumbaao^  and 
Aarooal  (animal  and  vegetable).  Of  these,  the  two  latter  only  require  consideration 
m  this  work. 


1.  Plumbago  vel  GraphitflB. — Graphite  or  Black  Isead. 

HisnroBT. — ^Plumbago  (so  called  from  its  resemblance  toj^/tim^m,  or  lead),  or 
grapldte  ffrom  ypofu,  I  write,  on  account  of  its  use  as  a  writing  material),  was 
prooaUy  imown  to  the  ancients ;  but  it  was  first  accurately  distineushed  from  otiier 
Dodies  with  which  it  had  been  previously  confounded,  especially  with  molybdena 
\Jbimdpkide  of  molyhdenium),  by  Schecle,*  in  1779. 

The  terms  phtmbago,  phmbmm  nigrum,  and  tnolyb<Uma,  met  with  in  Pliny,*  do  not  apply  to 


Natubal  Histoby. — It  is  found  in  various  parts  of  the  world;  chiefly  in  primi- 
the  rocks  and  the  coal  formations.  It  occurs  at  Borrowdale  in  Cumberland,  in 
ymnofOB  parts  of  tiie  continent  of  Europe  (Bayaria,  Bohemia,  Spain,  &c.),  in  Ceylon, 
and  in  tne  United  States  of  America.  A  yery  pure  graphite  is  found  near  Bustie- 
ton  in  Pennsylyania. 

Graphite  is  found  either  crystallized  or  compact  Crystallized  graphite  (araphttes 
ayttaUiniu)  may  be  foliated,  scaly,  or  radiated :  its  forms  are  thin  six-siaed  tables 
belonging  to  the  rhombohedric  system.  Compact  graphite  (graphites  soitdm)  occurs 
either  massiye  or  disseminated. 

Borrowdale  plumbago  is  of  fine  quality.  It  is  brought  to  London,  and  sold  by 
aneckm  at  a  public-house  in  Essex-street,  Strand,  on  the  first  Monday  in  eyer^ 
month.'  The  best  quality  usuaUy  sells  for  two  guineas  or  more  per  pound,  and  is 
employed  for  making  pencils. 

'  jrtf<n».  TkUoiopkical  Journal,  yo\.  iii.  p.  96;  and  PkUosopkical  Magaxint,  vol.  i.  p.  147, 1697. 

*  09»l9gitmi  XVmmcKoiu,  9d  wriei,  i.  410. 

■  !>•  la  Beshe,  R4ttartkt$  in  Tktontieal  Otologf,^.  Si,  Load.  16S4. 

*  JTMMt,  p.  MS.  •  HiMtoria  NaturaiUf  lib.  zzzIt.  cap.  47, 60,  and  63,  ed.  Valp. 

*  Lmdan  Mtdicai  GoMttu,  toI.  ZTiii.  p.  887. 
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^aniA  plvmboffo  is  imported  from  MoJosa.  It  is  probsbl;  obtuoed  from  the 
mountain  of  Mora,  near  Mubella,  in  And^usla.  It  is  eomeUmes  of  anperior 
quality, 

C(^lon  or  Eaxt  India  plumlaijo  ia  aaothei  aoit  wliioh  i«  extensively  impcoled. 
Its  quality  is  inferior. 

German  phmlmjo  ts  imported  from  Hamturg.  It  is  of  inferior  quality,  and  ii 
said  t«  be  l£e  produce  of  Bohemia.  The  go-called  Mexican  black  lead  is  imported 
from  Hamburg. 

Peoperties. — As  found  in  cotomerco,  it  is  usually  in  kidney-sliaped  maaeei.  Its 
Ctdour  is  iron  or  stccl-grey,  with  a  metallic  lustre.  It  liaa  a  greasy  feel,  and  writM 
eaajj  on  paper.     Its  specific  grarity  is  2.08  to  2,45. 

CMaracteristia.—~Ii  is  known  to  be  -carbon  by  its  yielding  carboaio  aoid  by  eaa- 
bustion  in  oxygen  gas.  When  humed,  it  usually  leaves  a  residuum  of  siliea  and 
red  oxide  of  iron.  It  is  infusible  before  tlie  blowpipe.  Its  physical  properties 
distinguish  it  from  most  other  varieties  of  carbfm.     Some  kinds  of  coal-gas  charcoal 

f  artificial  graphite)  closely  resemble  it.  Of  non-carbonaceoua  substances,  molyMesa 
hitulphiiic  of  tnolybdeniim)  b  the  only  substance  that  can  bo  confoanded  with  it 
in  external  appearanoe. 

PORlTr.— Graphite  usoolly  contains  traces  of  iron  and  silica.  When  of  good 
anolity  it  is  free  from  all  visible  impurities  (sand,  atones,  ic.).  When  heated  before 
tne  blowpipe,  it  should  be  infusible,  aad  not  evolve  any  odorous  vapour  or  sioake : 
its  freedom  from  metallic  sulphurcts  (as  of  antimony  and  lead)  is  thereby  diown. 
It  is  insoluble  in  alkalies  and  adds.  Hydrochloric  acid  boiled  with  it  ahoald 
dissolve  only  some  minute  portions  of  iron ;  and  the  filtered  acid  liqaor  should  yield 
BO  precipitate  on  the  addition  of  carbonate  of  ammonia,  and  no  change  of  colour 
when  sulphuretted  hydrogen  is  added  t«  it. 

The  powder  sold  m  Iha  shapi  uniler  ilie  name  of  black  trad,  Ibt  polishing  iron  gralcs,  liC„  a 
an  adulterated  eitide,  and  i>  unRi  tit  niedictriBl  purposes.  Ii  ia  asusHy  prepared  by  reiliieing 
iha  qualiir  of  the  acMalled  Mexioon  plnmbago  (Gsicnin  plumbogo)  by  grindiog  il  inth  WHid, 
old  black  lend  ctiicibleB.  a  substince  called  Bidefotd  block  (wbicb  I  am  infocnied  iB  ■  kind  of 
black  day  found  near  Bideford  in  Devonshire),  and  an  infetior  plumbago  called  common  lead, 
ssconda,  or  German  gunpowder  (rrom  iu  being  RianBlaled  like  guapowdei).  Wbea  teduced, 
it  foiin*  Napitt  luttrt,  Mauanjit.  black  Uad,  &c. 

Waokenroder'  has  signalized  the  existence  of  B  ootnmercial  graphite,  of  which  tbree-fbanht 
were  lulphorec  of  anlimon/. 

For  ordinary  purposes,  powdered  graphite  is  purified  by  boiling  it  wilt  nitro- 
mnriatic  aeld,  and  then  washing  and  drying  it. 

Dumas  and  Stas"  purified  it  for  analyiii  by  healing  It  to  ledneas  with  oauiiie  potsA,  lh«n 
waihitig  i(  with  water,  boiling  with  nittic  actd  and  niuo-mariaiic  acid  lo  extract  iron  and  buei, 
washing,  diying,  and  then  exposing  it,  at  a  white  beat,  to  n  stream  ol"  dry  chlorine  go.  by 
whiah  chloride  of  iron  and  chloride  of  siljcsin  were  volatilized.  When  lhu»  purified,  ii  0»- 
tsined  merely  a  trace  of  silica. 

OouposiTiON. — It  oonsistA  essentially  of  carbon,  but  is  usually  mixed  with  vaiia- 
ble  proportiona  of  eilioa,  iron,  and  other  substauoes.  The  following  are  antlyees  of 
three  varieties  by  Vanuxen  ; — ' 

Borrnu»lalt  Borrou}dalt  Bmfldan 

ipurc).  (im/nat).  il"-n). 

Carbon (IS.37  .         .  61.27  .        95.4 

Wuier 1.^3  .        .  0.33  .        O.fl 

Silica           ......        MO  .  10.10  3.a 

AlDmina 1.00  .         .  3.30  .         .         0.0 

Oxides  of  Iron,  Mangatiese,  &c.  .               3.60  .        .  £0.00  .                 1.4 

Plambago   ....     99.30  09.90  100.0 

■  Pharmiuiatiichii  Cmlral  Blall/l^  ^K.p.  M. 
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I  lupeot)  howeyer,  that  the  finest  vBiieties  of  the  Borrowdale  graphite  ccmtain  a 
ks  quantity  of  forrign  matter  than  is  here  stated.  Graphite  has  heen  recently 
aaaljiMd  by  Br.  B.  F.  Maichand,^  who  states  that  1.4580  grammt  of  native  graphite 
left  a  lendne  of  pure  white  silicai  without  a  trace  of  oxide  of  iron,  weighing  only 
0.0075. 

Od  the  erroneous  suppostion  that  the  earbon  was  chemically  combined  with  iron, 
m|riute  was  formerly  called  carburet  or  percarburet  of  iram.  From  some  obserya- 
tions  of  Sohzader,  however,  it  would  appear  that  the  iron  is  in  combination  with 
titan  Iff  acid. 

F&T8ZQL0GICAL  EiTEOis. — Yarious  properties  have  been  assigned  to  it;  but 
lorther  evidenoe  is  wanting  to  establbh  its  action  on  the  body.  lUohter'  says  it 
ahen,  in  some  way,  the  lymphatic  secretion  and  the  condition  of  the  skin ;  and,  after 
some  days'  use,  causes  increased  secretion  of  urine,  with  difficulty  in  passing  it. 

U8B& — ^It  has  been  employed  both  externally  uid  internally  in  chronic  diseases 
of  the  akin  (as  herpes).  When  used  externally,  it  is  employea  in  the  form  of  oint- 
aant  ( l/^i^^iiaiAcm  jpZumia^mM),  composed  of  nom  one  to  six  drachms  of  plumbago 
to  an  ounce  of  hurd.    Internally  the  dose  is  ten  or  twelve  grains  to  a  drachm,  or 

2.  Carbo  Zdgni  —  'Wood  CharooaL 

HiSTORT. — ^Wood  charcoal  must  have  been  familiar  to  man  from  the  most  remote 
period  of  antiquity,  and  was  probably  known  to  the  first  inhabitants  of  the  globe. 
For  an  account  of  the  andent  method  of  procuring  it,  I  must  refer  the  reader  to  the 
works  of  Theophrastus  (cap.  x.)  and  Pliny.' 

Natcbal  History. — Wood  charcoal  is  always  an  artificial  product.  Some 
samples  of  Bovey  coal  have  very  much  the  appearance  of  wood  charcoal,  but  are 
readily  distinguished  by  their  containing  hydrogen,  in  consequence  of  which  they 
bum  with  a  yellow  fiiune.  Moreover,  they  are  not  good  conductors  of  galvanic 
eleelrieity.^ 

Preparation.-— Ordinary  wood  charcoal  is  prepared,  on  the  large  scale,  for  the 
purposes  of  friel,  by  burning  billet-wood  (oak,  beech,  hazel,  and  sometimes  willow), 
jfled  in  a  conical  heap,  covered  with  turf  and  sand,  to  prevent  the  access  of  atmo- 
iplieric  air,  a  few  holes  being  left  near  the  bottom  and  one  at  the  top,  to  occasion  a 
diBUght.  The  heap  is  then  set  fire  to,  and  when  the  fiame  has  pervaded  the  whole 
■aes,  the  holes  are  closed.  When  cooled,  the  billets  are  found  converted  into 
chiiooaL  For  an  aocount  of  the  mode  of  arranging  the  wood  in  heaps,  consult 
Damaa.' 

The  cbansosl  med  in  the  mannfacture  of  gunpowder  is  prepared  by  the  distillation  of  wood 
ID  oast  iron  cylinders,  set  horizontally  (or  nearly  so)  in  brickwork,  over  a  furnace.  The  charge 
ii  iniroduoed  at  the  front,  and  the  opening  is  then  perfectly  secured  by  an  iron  door  and  bar, 
well  luted.  The  back  part  of  each  cylinder  is  perforatod  by  two  pipes,  one  above  the  other, 
which  bend  downwards  into  tubs  containing  water.  The  tar  flows  out  by  the  lower  pipe,  and 
the  pyroligneout  acid  by  tlie  upper  one,  and  condenses  in  the  receiver  (the  tub).  The  smoke 
and  Tapoars  escape  into  the  air.  When  sufficiently  bnmt,  the  charcoal  is  raked  out  into  iron 
boies,  which  are  immediately  covered,  to  exclude  the  air.*  At  the  Waltham  Abbey  mills, 
cbarroal  is  prepared  from  the  Dogwood  {Camu»  languiMa)^  the  Alder  (d^/iMMg/Winofa),  and  the 
Willow  (Sci/tr).  The  Dc^wood  charcoal  (which  occasions  a  peculiar  ringing  sound  when  it 
fiin«  on  itoncfl)  is  used  for  rifle  powder :  the  other  kiuds  for  cannon  and  musket  powder. 
LieuL-Col.  Mcody  tells  mo  that  the  Dutch  White  Willow  {JBaVix  RmttUianal)  is  the  best  kind 
of  willow  for  cbaicoal,  bat  that  the  Huntingdon  Willow  is  also  a  good  one.    (See  jSeidum 

Box-ucod  €hareoal  for  galvanic  purposes  is  prepared  by  putting  prismatic  pieces  of  box  wood, 
■bout  an  inch  long  and  half  an  inch  tliick,  into  a  crucible,  covering  them  with  dry  sand,  and 
exposing  them  to  a  red  heat  for  about  an  hour. 

—    I  ■_-    —        --  -  — -     —        —  _ ^ 

*  PrmMtihtgM  tfftkt  Cktmiemi  Sotiety.  No.  i.  p.  18,  1641. 

■  Aw/Ukrlieh*  ArzHtimittelUkrtt  3er  Bd.  p.  486,  Berlia,  1898. 

*  Ki'iC.  A'at.  lib.  zvi.  cap.  vii.  *  Kidd's  OutlituM  qf  Miiuralogg,  vol.  ii.  p.  47. 

*  Trmiti  4f  CkamU  appliqui  aux  Arts,  i.  i.  p.  061. 

'  For  aoaie  farther  details,  consult  Mr.  Wilkiasoo's  work  oa  the  Mttgimss  of  War,  Load.  1841. 
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pROPEBTtes. — Wood  cbarcoal  U  biRck,  odoarless,  and  insipid.  It  has  the  tax- 
ture  of  the  wood  from  wbicli  it  hna  been  obtained.  It  is  brittle,  and  may  be  easily 
pulveriEcd,  especially  wbeo  bot  Tbougb  a  veiy  bad  condactor  of  heat,  it  is  an 
excellent  conductor  of  electricity.  It  is  insoluble,  infnsiblc,  and  incapable  of  vola- 
tilizatioQ.  lu  specific  gravity  vnries  according  to  the  substance  from  which  it  has 
been  obtained.  A  remarkable  property  possessed  by  it  is  that  of  abstracting  certain 
eabstances  (such  ae  bydrosulphuric  acid,  organic  colouring  principles,  various  odor- 
ous matters,  &c.)  from  liquids  in  wbicb  tbey  are  dissolved,  or  through  vbicli  they 
are  difiiised.  Another  curious  quality  is  that  of  condensing,  nithiD  ita  pores,  a  cer- 
tain quantity  of  any  gas  mth  vbich  it  may  be  placed  in  contact.  Thus  one  volume 
of  box-wood  charcoal  absorbs  1.75  volumes  only  of  hydrogen  gaa,  but  90  volumes 
of  ammoniacal  gas.  Some  of  the  properties  now  mentioned  (as  that  of  dccolorixing) 
are  posseased,  in  a  more  eminent  degree,  by  animal  charcoal. 

Cliaraclerutics. — By  combustion  in  oiygon  gaa,  wood  charcoal  yields  carbonic 
acid  gas ;  a  property  by  which  it  is  shown  to  consist  of  ciirbon.  Its  t«]cture  and 
appearance,  as  well  as  the  nature  of  the  ashes  which  it  leaves  bebind  when  burnt, 
serve  to  distinguish  it  from  other  forms  of  carbon.     (See  animal  charcoal.) 

Composition. — The  following  is  tbe  composition  of  charcoal  obtained  from  dif- 
ferent woods,  according  to  the  experiments  of  Bertbier: — ' 


I 

I 


FoplHt 

Maple. 

Ash. 

Fii. 

Alder.    Bitob. 

Oak. 

HmoL 

Caibon 

Calcmerl  Aahei     .... 
VolalilB  Malters     .... 

SS.S 
1.0 
13.4 

S9.3 

1.0 
13.8 

83.S 
15.0 

B0.3 

a.a 

7,3 

90,2       B8.1 
1,8         l.fl 
8.0  1    10.0 

9-0 

S7.7 
S.0 

Cbaroool 

100.0 

100.0 

100.0 

IOU.0 

100.0     100.0 

I0O.O 

100.0 

chlorio  Bciils,  a  litlle  Bilico,  and  tometimes  a  trace  o[  phoapboria  acid.  Tbe  intoluble  n 
contain  carbonic  and  plioiphorio  ncidi,  silica,  lime,  niBijnesiB,  and  [ho  Glides  of  iron  and  msD- 
ganeie.  The  iiusniirf  of  carbonic  acid  ig  no  cer  aiifflcient  lo  mliirale  bnlli  the  atksliea  and  tba 
earlhs,  in  consequoncti  or  Iha  heat  having  expelled  carbonic  acid  from  the  earthy  enrbonatei. 
(See  Petaua  atrbonat.) 

Physiolooicai;  EtTBOTB. — Wood  charcoal  I  believe  to  be  an  inert  substanes 
both  with  respect  lo  animals  and  vegetables.  Burdin'  gave  a  pound  of  it  daily  with- 
out producing  any  other  eifect  than  that  of  blackening  the  stools.  A  variety  of  pro- 
perties and  virtues  have,  however,  been  ascribed  to  it,  as  I  believe,  without  foondk- 
tion :  thus  it  has  been  termed  anodyne,  emmenagogue,  tonic,  purgative,  &c.  In  the 
French  edition  of  UahncmauD'a  Materia  Medica,'  no  less  than  thirty-6ve  pages  are 
occupied  with  the  enumeration  of  the  symptoms  produced  by  one-millionth  of  a  grain 
of  this  substance  !  I 

Uses. — In  this  country,  charcoal  is  used  as  a  therapeutic  agent,  principally  ns  a 
disinfectant  and  antiseptic,  to  absorb  the  fetid  odour  evolved  by  gangrenous  and  pha- 
gedenic uloers.  For  this  purpose  it  may  be  used  in  the  form  of  powder  or  of  pnul> 
tice.  Its  disinfecting  and  antiseptic  powers,  however,  are  much  inferior  to  those  of 
chlorine,  or  of  the  chlorides  [hypochlorites]  of  lime  and  soda. 

As  a  tooth-powder  it  is  a  valuable  agent,  freeing  tbe  teeth  from  the  foreign  matlen 
which  cover  them,  and  at  the  same  time  counteracting  the  unpleasant  smell  of  the 
breath  arlsiDg  from  decayed  teeth  or  disordered  stomach;  but  it  is  apt  lolt' 
the  space  between  the  gum  and  tooth,  forming  an  unsightly  livid  circle  (see  anle,  p. 
198).     Brachet*  stales  that  it  checks  caries  of  the  teeth.     Arixa^ut  charcoal  Is  ■ 
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lhf<miiteVMiety  fiir  tooth*powden.  Its  ftncied  saperiority  ia  aaoribed  to  tbe  extreme 
IHMMH  of  its  pirtideB. 

Inteniallyy  charcoal  has  been  exhibited  in  yarions  affections  of  the  alimentary 
enal,  aoch  as  dyspepsia,  oardialgia,  diarrhoea,  and  dysentery.  The  beneficial  effects 
■dd  to  hate  been  produced  in  these  cases  can  only  be  referred  to  the  action  of  char- 
coal on  the  aeerefcions  of  the  bowels;  an  expUnation  apparently  supported  by  Br. 
Chapman^a  atatement,  that  in  dysentery,  when  the  stools  are  highly  acrid  and  ofien- 
me,  diarooal  entirely  divests  them  of  their  bad  smell  and  acrimony.  In  oonse- 
ooenoe  of  the  adTantage  said  to  have  been  obtained  by  Br.  Calcagno,  of  Sicily,  by 
toe  use  of  cbareoal  in  intermittents,  it  was  tried  by  Br.  Calvert,  physician  to  the 
BMtiah  fiiroea  at  Palermoi  and  with  success.*  In  this  country,  however,  I  believe 
it  ii  never  resorted  to  in  ague  by  medical  practitioners.  Br.  Ihinicl,  of  Savannah, 
haa  reoonimended  it  in  obstinate  constipation,  and  in  the  nausea  and  confinement  of 
the  bowels  which  frequently  attend  pregnancy.  It  has  also  been  used  in  various 
ether  diseaws,  but  experience  has  not  confirmed  its  efficacy. 

ADimnarRATiON. — ^The  dose  of  charcoal,  as  ordered  by  different  writers,  varies 
from  ten  grains  to  a  tablespoonful  or  more. 

ClTimnU  CAIBOIIIS9  L.;  Cataploima  Carbcmis  Lignt;  Charcoal  Ibutttce. 
(Boiling  water  f  Jx;  wheaten  bread  ^ij;  linseed  meal  5x;  charcoal  in  powder  51^'* 
Haeerate  for  a  short  time  the  bread  in  the  water  near  tne  fire,  then  add  the  linseed 
nwal  and  stir  so  aa  to  make  a  poultice.  -Afterwards  mix  in  two  drachms  of  the  char- 
eoaly  and  sprinkle  the  remainder  over  the  surface  of  the  poultice. — PA.  L.)  The 
cfaanoal  poultice  ia  applied  to  foul,  unhealthy,  and  ^grenous  ulcers,  to  destroy 
their  6tor  and  improve  their  appearance.  As  an  antiseptic,  however,  it  is  inferior 
to  the  eUorides  [hypochlorites]  of  lime  and  soda. 


3.  Carbo  AnimaHw.  —  Animal  Ghazooal 

HiBTOBT. — ^This  substance  must  have  been  known  from  the  most  ancient  times. 
Tlw  kind  nsuallv  met  with  in  the  shops  is  prepared  from  bones,  and  is  termed  bone 
hkuk  or  animal  lHack.  It  is  sometimes  sold  as  ivory  black  (ebur  ustum  ntgrum). 
In  the  London  Pharmacopoeia  for  1851,  the  animal  charcoal  oirected  to  be  used  is 
that  which  ia  prepared  frt)m  bullock's  blood  (carlo  e  sanguine  bovino  igneprasparatui). 

PUPAKATION.— -Animal  charcoal  is  extensively  manufiicturod  from  Dones  for  the 
use  of  sngar-refinen;  and  during  the  process  anammoniacal  liquor  (called  bone  ejpirii) 
is  obtained  as  a  secondary  product.    The  operation  is  thus  conducted: — 

Bones  are  first  boiled  to  remove  the  fi&tty  matter  which  is  used  in  soap-making. 
The  laiger  and  finer  pieces  are  then  selected  for  the  manufacture  of  buttons,  handles 
of  fadves  and  toodi-brushes,  &c.;  while  the  smaller  and  refuse  portions  are  sold  as 
aumme.    The  remainder  is  submitted  to  distillation. 

The  stills  or  retorts  are  sometimes  made  of  cast  iron,  and  in  shape  and  size  re- 
aenible  those  used  at  eas-works.  Formerly  they  were  placed  horizontally  in  the 
fsniaee,*  Mid  the  volatue  matten  were  conveyed  away  by  a  pipe  opening  into  the 
ends  of  tlie  retorts.  To  fiusilitate  the  speedy  removal  of  the  charcoal,  they  are  some- 
times pboed  obliquely  in  the  furnace:  the  bones  are  introduced  at  the  upper  end, 
and  m  charcoal  is  removed  from  the  lower  end; — ^while  the  volatile  mattere  are 
eonvi^ed  away  by  a  side  pipe.  But  these  retorts  are  considered  inferior  to  the  ver- 
fieal  ones,  on  account  of  the  facility  and  speed  with  which  the  latter  can  be  charged 
and  disohamd.  The  vertical  stills  or  retorts  are  made  either  of  cast  iron  or  of 
Welsh  farien;  the  latter,  I  am  informed,  are  preferable.  In  a  large  manufiiotory 
of  smmal  charcoal  in  this  me£ropolis,  the  shape  of  the  retort  is  that  of  a  right  rec- 
tangnlar  prism;  its  height  being  twenty  feet,  its  length  about  three  feet,  and  its 
breadth  two  feet.    It  is  closed  at  the  top  by  a  moveable  iron  plate,  secured  by  a 

>  S4imk.  Mikd.  and  Surg.  Joum.  vol.  z.  p.  13. 

•  8m  Vn*M  DieUonmrf  t/ArU  amd  Jlni(/aci«n<,  p.  1061,  Fiyt-  ^^  ^^  *B5,  Lond.  1839. 
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screw  bolt.     It  19  dosed  below  by  a  double  trapdoor  openioK  nndorgronnd.     Aroanil 
the  retort  is  a  furnace  of  brickworlc,  whose  shape  is  that  of  a  trunoated  pynuuid. 


I 
I 


Manw/aelor]/  of  Animal  Charcoal. 

1.  CbiBmeyinUwiiiekUw 
DicvtJogwitliftit^erVDii  CkAtDra  under  gToiuuJ-  I 

The  bones  are  introduced  at  the  upper  part  of  the  retort;  (b).  The  Tolatile 
prodneta  are  conveyed  away  by  the  iron  pipe  (r).  After  paaging  tlirougb  the  cistan 
(rf)  they  are  conveyed  to  a  series  of  receivers  (/and  rj),  where  the  brown  ammo- 
niaoa]  liquor  (tone  gpirii)  and  the  empjreumatio  oil  (animal  oil)  are  depoailed. 
The  Don-condcnsible  portion  is  a  fetid  inflammable  gas :  tbis,  after  passing  tbroagh 
water  coQlained  iu  the  second  receiver,  is  conveyed  into  a  chimney,  or  is  buniM. 
The  solid  residue  in  the  retort  is  removed,  while  red-hot,  through  the  lower  and 
underground  end  of  the  retort,  into  wrought  iron  canisters  (l),  which  are  iustantlj 
closed  by  iron  covers,  luted  to  make  them  air-tight,  and  then  raised  ta  the  Hurfitoe 
by  a  crane  ft).     When  oo!d  it  is  ground,  and  sold  as  animal,  lone,  or  ivory  Uw^ 

The  volatile  products  of  this  operation  are  easily  accounted  for.  When  bones 
are  heated,  their  cartilaginous  or  gelatinous  portion  undergoes  decomposition,  and 
its  elements  enter  ink)  new  combinations.  Some  of  the  oxygen  and  hydrogen  nnito 
to  &rm  water.  Carbon  and  oxygen,  combining  in  different  proportions,  furnish  car- 
bonic oxide  and  acid.  Carbon  frith  hydrogen  forms  carhaJii/drogen  ;  while  lutrogsB 
uniting  with  hydrogen  produces  ammonia,  which,  with  some  carbonic  acid,  fonas 
carbonate  of  ammonia.  The  eny)yrf'i(maricora)M'ma/fi7consisl8of  carbon,  hydro- 
gen, and  oiygen,  with  probably  some  nitrogen. 

Pbopertieb. — In  its  ecneral  properties  animal  charcoal  agrees  with  chaivoal 
procured  from  wood,  It  is  denser  and  lesa  combustible  than  wood  charcoal ;  bnt 
greatly  eneeda  tb«  latter  in  its  power  of  deetroymg  uoloui  and  odour.     In  the 
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vods  itate  (toAo  ammaUB  cmdu»)  it  ooetin  in  four  femu  in  eommeioe :  nn- 
poundi  and  vsteimng  the  shape  of  the  boneB  from  which  it  was  procmed;  eoaraely 
1  (^ratn  tmimal  charcoal),  as  naed  br  the  Bogar-refinen ;  more  finely  grouid 
I w«F«»  ^rd  antmo^  cftaiiooof)^  as  Tised  by  dutiUen :  and  finely  groond  or  pnlTeriaed 
[fine  animai  ehareoal).    In  the  ktter  state  it  is  neqnendy  dunped  and  sold,  at  a 

irer  prieei  ae  ifmy  Mack  to  the  makers  ef  Uaddnc,  &o. 

OfawicfawWftw  lAirimal  ehaiooal  yields^  when  boint  in  oxygen  gas  or  atmo- 
qpberie  aiti  eazboBio  acid  like  oilier  farms  of  eaibon.  From  TeeetaMe  eharooal  it 
may  be  ^liiiingaiBhed  by  its  teztoie  and  appearaaoey  as  well  as  by  the  nature  and 
propertiea  of  its  ashes.  To  obtain  the  ashes  for  examination  a  part  of  the  charcoal 
abonld  be  bomed  on  a  red-hot  iron  into  white  ashes.  Wood  asnes  dissolve  in  sol- 
phmie  and  and  yield  a  bitterish  solution ;  bone  ashes  are  veiy  sparin^y  aftoted  by 
that  add,  and  finm  with  it  a  compound  having  a  very  different  taste. 

CoilPOSinoN. — ^Animal  chaicoal,  prepared  by  calcining  the  bones  of  the  ox^ 
Ae&Pf  aod  honei  eonasts  of  the  following  ingredients: — *■ 

Pboipfaato  of  lime  7  o^  ^ 

Cbfbonata  of  Lime  5 ^'^ 

CbanxNd 10.0 

Guburatcr  Silieetof  Iron 3.0 

Sa^haret  of  Galcinm  or  Iron tmoei 

Common  Bone  Black     .        .        «        .  100.0 

Hie  proportion  of  charcoal  here  stated  is  certainly  small.  Dr.  Ghristison  states 
thrt  be  nas  firand,  in  the  animal  black  of  this  country,  usually  about  20  per  cent. 
of  Aaienal  Wlwn  bone  Uack  is  cakined  in  the  open  air,  the  carbon  is  burnt  off, 
and  m  whitish  residue  is  obtained,  called  bane  ash.     (See  Calcia  eubphosphaB.) 

Far  the  cidinaiy  purposes  of  Uie  arts,  as  sugar  refining,  crude  animid  charcoal 
answeia  Tery  well,  because  the  earthy  salts  in  no  way  affect  the  process.  But  in 
variona  pbrnnaoentical  operations  the  presence  of  phosphate  and  carbonate  of  lime 
woold  pradude  its  use,  on  account  of  the  free  acid  in  the  liquids  to  be  decolorised. 
Henoe  the  necessity  of  the  purification  of  animal  chaxcoaL  (See  Carbo  animalis 
pmr^ieaiuif  p.  £84.) 

AmimI  charcoal,  when  deprived  of  its  saline  matters,  usually  contains  traces  of 
mtngan.  DHhereiner,  indeed,  supposed  it  to  be  a  kind  of  subnitruret  of  carbon, 
eompoaed  of  one  equivalent  or  14  parts  of  nitrogen,  and  six  equivalents  or  36  parts 
of  earixm.  Bussy,  however,  has  shown,  that  though  animal  charcoal  retains  its 
JBtragan  with  considezable  obstinacy,  yet  that  the  latter  may  be  separated  by  heat. 

PftYaxoLOOiOAL  EvFEOTS.— The  remarks  already  made  in  reference  to  the  physio- 
Inioal  eflbcti  ^  wood  charcoal  aj^y  equally  well  to  animal  charcoal. 

lTsi8d — The  piincipal  use  of  animal  charcoal  is  as  adeodorizing  agent  in  various 
phannaoentical  processes,  as  in  Ihe  refinine  of  sugar,  the  preparation  of  disulphate 
of  qainai  hydrochlorate  of  morphia,  veratna,  &c.  The  superior  value  of  animal  to 
IfgetaUe  »aieoal  for  this  purpose  is  usually  referred  to  the  minute  separation  of 
4b  earbonaeeous  particles  effected  by  the  presence  of  other  matters,  as  of  phos- 
phate of  lime,  when  bones  are  empL^eA.  Carbonate  of  potash  is  better  for  this 
than  |^os[^te  of  lime.  Tb»  property  possessed  by  minute  particles  of 
ef  abstracting  colouring  matter  from  liquids,  depends,  probably,  on  some 
affinities  existing  between  carbon  and  colouring  matter.  It  has  been  stated 
'fliai  dianoal  whioh  has  been  once  used  eaimot  have  its  deoolorinng  property  re- 
ilond  liy  a  fieflh  ignition,  unless  it  be  mixed  with  some  inorganic  suratance.  This, 
hewefei,  is  an  error.  The  animal  charcoal  which  has  been  used  in  su^  refining 
is  letamed  to  the  maker  to  be  fresh  ignited,  and  is  then  employed  i^n,  and  this 
of  re-igniting  is  repeated  many  times,  without  any  loss  of  decoloriziDg 


I  PnaiMi  Traiti  di  CkimU,  t.  i.  p.  4B0|  Pirii,  X8I8. 
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The  foUowiDg  taUe,  drawn  up  by  Bossy/  shows  the  demloiriiing  power 
ooal  for  indigo  and  molasses.  The  indigo  test  liquor  contained  t«W^' 
substance;  and,  therefore,  every  gramme  of  the  solution  deooloriied  nipi 
millegramme  (»0.0154  troy  gr.)  of  indigo  absorbed  by  the  charooal.  TluB 
solution  consisted  of  one  part  molasses  and  twenty  parts  of  water. 


Kind  of  Charcoal  tmploftd. 
(Weight  alwayi  1  gramiiiesi  15434  troy  grunt.) 


1.  Bone  charcoal 

2.  Vegetable  or  animal  oil   charred  > 

with  phosphate  of  lime  ...    .  > 

3.  Bone  charcoal  washed  with  hydro-  > 

ohbrie  acid ) 

4.  No.  3  calcined  witli  potash     .    .    . 

5.  Calcined  lamp-black 

0.  No.  5  calcined  with  potash      .    .    . 

7.  Charcoal  of  carbonate  of  soda  de-  > 

composed  by  phosphoras     .    .  ) 

8.  Charcoal  of  acetate  of  potash  .    .    . 

9.  Starch  charred  with  carbonate  of) 

potash 3 

10.  Albiunen  charred  with  potash     .    . 

11.  Gelatine  charred  with  potash  .    .    . 

12.  Blood  charred  with  phosphate  of  lime 

13.  Blood  charred  with  chalk   .    .    .    . 

14.  Blood  charred  with  potash .... 


Solution  of 

Indigo 
dtcolorixtd. 

Solution  of 
MoUuft 

dteotoriztd. 

grammes. 
32 

grammes. 
9 

64 

17 

60 

15 

1450 

180 

128 

30 

550 

90 

380 

80 

180 

40 

340 

80 

1080 

140 

1150 

140 

380 

90 

570 

100 

1000 

180 

Dteoloririmsi  Dtealmriwiug 

pawtr 
on  Indigo, 


■MMr 


1.00 
3.00 

1.87 

45.00 

4.00 

15J20 

12.00 

5.60 

10.60 

34.00 
36.00 
12.00 
18.00 
50.00 


LOO 
1.90 

L60 

10.60 

8.80 

4^0 

8.80 

15.50 
15.50 
lOJOO 
11.00 
30.00 


The  effect  of  animal  charooal  in  removing  substances  from  their  solntions  is  not 
limited  to  colouring  matters :  it  also  deprives  liquids  of  their  bitter  prindpleSy  alka- 
loids, resins,  tannin,  and  even  some  metallic  salts.'  It  is  obvious,  therefiirey  that 
it  cannot  be  employed  to  decolorize  poisonous  liquids,  since  it  deprives  the  solatioa 
of  more  or  less  of  its  deleterious  ingredient,  as  well  as  of  its  colouiine  matter. 
Moreover,  it  is  clear  that  manufacturers  who  employ  animal  charooal  to  oeooloriie 
their  solutions  must  lose  part  of  their  product ;  and  hence,  in  the  preparation  of 
disulphate  of  quina,  &c.,  a  loss  must  be  sustained  by  the  employment  of  chazeoal  as 
a  decolorizer. 

Dr.  Garrod'  has  recently  proposed  purified  animal  charcoal  as  a  eeneral  antidote 
in  cases  of  poisoning;  but  I  agree  with  Mr.  Taylor*  in  regarding  uie  ezperimenta 
adduced  in  favour  of  it  as  inconclusive.  Like  many  other  agents,  it  is  certainly 
capable  of  acting  mechanically  and  of  thereby  impedmg  the  action  of  pdsona  (see 
an/e,  pp.  198  and  201),  but  beyond  this  there  is  no  evidenoe  of  its  antidotal 
powers 

CIKBO  AXMILIS  PURIFICITUS,  E.  D.  [U.  S.];  Purified  Animal  Charaxd.— 
(Ivory  black  Ibj  ;  muriatic  acid  of  commerce,  and  water,  of  each  f^zn.  Mix  the 
acid  and  water ;  add  gradually  the  ivory  black,  stirring  occasionally.  IMgest  with 
a  gentle  heat  for  two  days  [24  hours,  />.],  agitating  from  time  to  time.  [Then 
boil,  EJ]  Wash  it  repeateoly  with  water,  coUect  the  charcoal  on  a  linen  or  calico 
filter,  and  wash  till  the  washings  cease  to  give  a  precipitate  with  nitrate  of  silver 
[carbonate  of  soda,  EJ].  Dry  the  charcoal  in  a  stove  or  oven,  then  heat  it  to  red- 
ness [to  between  300''  and  400"",  Z>.]  in  a  closely  covered  crucible.)— [The  U.  &  P. 
directs  to  take  animal  charcoal  a  pound;  muriatic  acid,  water,  each  twelve  flnidonnoei. 
Pour  the  muriatic  acid,  previously  mixed  with  the  water,  gradually  upon  the  charooal^ 


*  Journal  de  Pharmacie^  t.  viii.  p.  257,  18S2. 

*  Warington,  Memoirs  of  the  Chemical  Society,  vol.  ii.  p.  398, 1845.— Also,  Weppen,  Pkarmm^tuHetl 

*  On  PoitonM,  p.  81, 1818. 


Journal y  vol.  v.  p.  320, 1816. 
*  Pharmaceutical  Journal ^  vol.  ▼.  p.  325, 1840. 
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tad  dimt  with  t  genUe  heat  for  two  dam  oooaionally  Btining  the  miztnxe.  HaTing 
allowed  the  nndiaaolved  portion  to  saDaide,  poor  off  the  sapematant  liquor,  waah 
Aa  dianoal  fireqaently  with  water,  until  it  is  entirely  free  from  add,  and  dry  it] 
Li  tlua  process  the  hydrochloric  acid  dissolves  the  phosphate  of  lime,  and  decom- 
poaea  the  carbonate  of  lime  and  snlphoret  of  calcium,  evolving  carbonic  and  hydro- 
mlphnzio  add  gases,  and  forming  chloride  of  calcium,  which  remains  in  solution. 
Iha  oaitwnate^  soda,  used  by  the  Edinburgh  College,  is  for  the  purpose  of  detecting 
die  weaence  of  a  calcareous  salt  in  the  mshings.  The  nitrate  of  silver  used  by 
die  l>ablin  Gollefle  is  to  detect  the  muriatic  add. 

Purified  animu  charcoal  causes  no  effervescence  when  mixed  with  hydrochloric 
add,  by  which  the  absence  of  carbonate  of  lime  is  shown.  Nor  is  any  prednitate 
woduoed  by  the  addition  of  ammonia,  or  its  sesquicarbonate,  to  the  add  whicn  has 
Men  digested  in  the  charcoal,  by  which  the  absence  of  any  dissolved  calcareous 
matter  is  shown :  caustic  ammonia  would  predpitate  any  phosphate,  of  lime  in 
adntian,  while  its  se«]^uicarbonate  would  yield  a  white  precipitate  with  chloride  of 
esldnm.  Purified  animal  charcoal,  ''when  incinerated  with  its  own  volume  of  red 
QSide  of  mercury,  is  disdpated,  leaving  only  a  scanty  ash  [about  ^^th]." — Ph,  Ed. 

Purified  animal  charcoal  is  used  as  a  decoloridng  agent  in  the  preparation  of  the 
vegetable  alkaloids,  and  as  an  antidote  to  poisons. 


6.  AdDUM  CARBONICUM.— CARBONIC  ACID 

Fmnmia  C0>.    EquioaktA  Weighi  32.    EqtdoaUtU  VohntM  1  or 


HiSTOBT.— Althoudi  the  andents  were  acquainted  with  the  poisonous  properties 
of  oarbonio  add  gas.  Dr.  Black,  in  1757,  was  the  first  who  explained  its  nature. 
Ihe  ^pmhcff  kthalta  of  the  andents  is  evidently  this  add,  as  is  also  the  tpiriluM 
qjiaafru  orffoa  of  Paracelsus  and  Van  Helmont  Fixed  at>,  acid  vapour^  and 
oSnal  addf  are  other  synonymes  for  it 

Natural  Histobt. — ^It  is  a  constituent  of  both  kingdoms  of  nature. 

a.  \m  tvb  IveasAiiiSBS  Kivodoxw— Carbonio  acid  is  a  oonstituent  of  the  atmosphere.  In 
nna  parts  of  the  world  it  is  evolved  from  the  earth  in  large  quantities,  particularly  in  old  vol- 
oonntries,  Thus,  in  the  vicinity  of  the  Lake  of  Lasich,  Bischoff  estimates  the  exhalation 
eqonl  to  COO/XX)  lbs.  daily,  or  219,000,000  lbs.  (equal  to  about  1,855,000,000  cubic  feet) 

Boally.'  Some  of  the  acid,  evolved  in  the  Brohlthal,  on  the  Rhine,  is  employed  by  him  in 
Iks  maJHiAfstiire  of  chemical  preparations  on  the  large  scale.  D'Arcet  has  applied  the  carbonic 
wA  laai  6YOlTed  from  the  mineral  waters  of  Yichy,to  the  preparation  of  alkaline  bicarbonatesji 
Most  peiaons  are  &miliar,  by  report,  with  the  Gmtio  dd  Cant,  near  Naples.  It  is  a  cavity  in  a 
foAf  thronsih  the  fissures  of  which  carbonic  acid  is  evolved.  It  has  received  its  name  from  the 
praetioe  of  potting  dogs  into  it,  who  fidl  down  sufibcated.  Mr.  Alfred  Taylor*  analyzed  the  air 
eontaiaed  in  this  grotto,  and  found  that  it  consisted  of  04  per  cent,  of  carbonic  acid.  The  VaUty 
^fPmtom^  in  Java,  which  has  been  described  by  Loudon,  is  another  spot  where  this  acid  escapes 
imn  tiM  evtfa.  It  is  a  cavity  of  an  oval  form,  about  three-quarters  of  a  mile  in  circumference, 
■ad  flnoi  thirty  to  thirty-flve  feet  deep ;  filled  to  the  height  of  about  eighteen  feet  with  carbonic 
■Bid  ptfl.  The  bottom  of  it  is  covered  with  the  skeletons  of  men  and  various  other  animals, 
who  hare  iUlen  victims  to  its  destnxstive  operation.  If  a  traveller  should  be  so  unfortunate  as 
ID  mtar  it,  he  eannoc  be  sensible  of  his  danger  until  too  late  to  return.  Mr.  Loudon  thrust  a 
dof  in:  the  animal  fell  in  fourteen  seconds.  A  fowl  thrown  in  appeared  to  be  dead  before  it 
iMclied  the  ground!! 

Gbfbonic  acid  gas  is  firequently  met  with  in  mines  and  wells;  and  is  termed  by  miners  cAofci 
^Mp  (lirom  the  German  dampf^  vapour). 

wwm  mineral  waters  are  without  this  acid ;  and  in  some  it  exists  in  such  quantity  as  to  give 
them  a  sparkling  or  efiervescent  quality  (see  p.  320.) 

Lnatly,  oarbonio  acid  is  found  (native)  in  combination  with  various  bases :  as  with  soda« 
haqriai  atraotian,  lime,  magnesia,  and  the  oxides  of  manganese,  zinc,  lead,  iron,  and  copper. 

'  Os  la  Beche,  TUortt.  Otology. 

'  8te  the  daseriptioB  and  drawiof  of  the  apparatus  used,  in  the  Dittiwmain  di  PImduitriif  Mammfmc' 

fir.  C«MBtrcM«  «i  Agritoi;  t.  lii.  p.  60,  art.  Carbomam.  Paris,  ISas. 

JIM.  antf  P4ff. /0«m.  Get.  1839. 
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rbonic  Bcid  locked  ap  io  averj  cubic 


Aooording  id  Sit  H.   De  la  Bedie,  ihe  avengB  bic 
}«(d  of  UmesUDS  is  aboul  1  S.OOO  cubic  feet. 

It  u  produced  in  the  burning  oC  liiueMoiie  (carbonalo  of  lime)  ax  limekilni,  and  by  tlie  com- 
DQ  of  cbuicoal,  aatl,  wood,  coal  gas,  (be  firs^onip  of  conl-fliiiiei,  snd  oilier  combuslibiei 
corvtBinitig  carbon. 

B.  Im  TBI  OmoiHiasD  EinGDm. — Onbonic  acti)  gss  ta  e>bHl«i  by  planu  in  dark  or  abadf 
placa>,aii<I  henoe  ia  mal  witb  in  greenbouaei,  upecially  daring  the  nifilit  Animali  i)eTBk<|>a 
it  in  tbe  prooeu  of  mpiiaiioni  and,  tbereTore,  in  erawiled  rooini,  wjtli  imperfeM  vemilstion, 
aocidonls  bave  lameliiDea  happened  front  ihe  acciunulfllBd  carbonio  acid.  It  is  produced  bjr 
the  decomposition  of  organio  niaitera,  os  during  llie  rermeiilatiDn  of  taecharine  fluids  (bence  Iho 
danger  of  desoendmn  into  brewers'  vBls),aad  in  IbBdesltucliTo  disdllation  of  animal  subaiance!. 
Free  oi  comUned  caibonic  acid  ix  Ibiind  in  Ihe  blood,  urine,  bones,  iia. 

Pbeparation. — Carbonic  acid  gna  may  be  procured  in  varionB  ways,  but  for 
ordinary  purposes  is  asnally  obtained  by  the  action  of  a  mineral  acid  on  carbonate 
of  lime.  Soda-water  makers  and  tbe  prcfmrcTB  of  tho  alkaline  bicarbonates  obtain 
it  by  the  action  of  sulphuric  add  oa  common  whiting.  In  the  laboratory,  hydro- 
chloria  acid  and  white  marble  are  generally  employed.  It  is  most  readily  prepared 
in  a  tubulated  glass  retort,  and  may  be  collected  over  water.  The  ordinary  hydro- 
chloric acid  of  the  shops  should  be  diluted  with  four  or  five  times  its  lolume  of 
water.  In  order  to  deprive  it  of  any  hydrochloric  vapour,  it  ehonid  be  waabed  by 
passing  it  through  water.  By  the  reaction  of  one  ecpivalent  of  hydrochloric  acid 
on  one  equivalent  of  carbonate  of  lime,  we  obtain  one  ef|uivaieot  of  chloride  of 
calcium,  one  equivalent  of  water,  and  one  etjuivalent  of  carbonio  acid. 

PaODDCTI. 


By  pressure,  carbonic  acid  gas  may  be  ooadensed  into  a  liquid,  called  litpiid  car- 
bonic acid.  This  by  an  intense  degree  of  eold  may  be  frozen,  and  eonverled  into 
tolid  carlionK  add.  The  neceesaiy  degree  of  cold  is  obtained  by  allowing  tiie  liquid 
aoid  to  escape  into  the  ur ;  and  by  the  evapoiation  of  one  part,  a  sufficient  eolil  ia 
produced  to  frceie  another  part.* 

Properties,  a.  0/ffte  gaseowa  acid. — At  ordinary  temperatuies  and  pressures, 
carbonic  acid  is  gaseous.  In  this  form  it  is  invisible,  irrespirable,  has  a  faint  odour, 
and  a  sharp  taste.  Its  specific  gravity  is  1.5245.  It  is  neither  combustible  nor  a 
supporter  of  eombustion,  except  in  Uic  case  of  potassium,  which,  when  heated  in 
this  sas,  takes  fire,  the  products  of  tiie  combustion  being  earbon  and  carbonate  of 
potasL.  It  extinguishes  most  burning  bodies  when  introduced  into  it  in  the  ignited 
condition.     It  reddens  litmus  Geebly. 

0.  0/eke  tifuid  add, — Under  a  pressore  of  3G  [3S|,  Faraday']  atmospheres  at 
32°,  caibonic  aoid  is  a  limpid,  colourlasa  liquid,  which  is  insoluble  in  water  and  in 
tiie  ht  oils,  hot  ie  soluble  m  all  proportions  in  alcohol,  ether,  oil  of  turpentine,  and 
carburet  of  sulphur.  Its  reactive  power  is  less  than  that  of  water.  Its  expansi- 
bility by  heat  ie  greater  than  that  of  gases;  for  when  heated  from  32°  to  8G°  F., 
its  balk  increase  from  20  to  29  volumea,  while  the  pressure  of  its  vapour  angnieDla 
&om  36  to  73  atmospheres." 

y.  Of  the  so/id  add. — \Vhen  the  pressure  is  removed  from  liquid  carbonic  add, 
by  opening  a  stopcock  in  tho  condensing  vessel,  the  cold  produced  by  the  evapora- 
tion of  one  part  is  so  great  that  another  part  freezes. 
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As  tbns  obtained,  solid  carbonic  acid  is  a  wbite  snow-like  body.  It  melts  at 
— ^70*  P.,  or — 72°  F.,  and  when  resolidified  by  a  bath  of  low  temperature,  it  then 
appears  as  a  clear,  transparent,  crystalline,  colourless  body  like  ice  (Faraday).  In 
the  wbite  snow-form,  solid  carbonic  acid  may  be  handled  with  impunity,  on  account 
of  its  beiDff  a  bad  conductor  of  heat,  although  its  temperature  is  — 148°  F.,  or  less. 
Bat  if  it  be  mixed  with  ether  to  give  it  contact,  a  most  intense  degree  of  cold  is 
produced  by  it.  This  may  be  increased  by  placing  the  mixture  under  the  exhausted 
leoeiTer  of  the  air-pump.   In  this  way  Faraday  obtained  a  temperature  of — 166°  F. 

Characteristics* — Carbonic  acid  gas  is  recognized  by  its  feebly  reddening  litmus, 
by  being  incombustible,  and  a  non-supporter  of  combustion  (except  in  the  case 
■faove  mentioned),  and  by  its  forming,  with  a  solution  of  lime  or  of  baryta,  a  white 
piedpitate,  soluble  in  acetic  acid,  or  in  excess  of  carbonic  acid.  Carbonic  acid  is 
ntdily  absorbed  by  a  solution  of  caustic  potash. 

The  carbonates  effervesce  on  the  addition  of  hydrochloric  acid.  The  evolved  gas 
is  known  to  be  carbonic  acid  by  the  characters  before  stated. 

Composition. — By  burning  charcoal  in  one  volume 
or  16  parts,  by  weight,  of  oxygen  gas,  we  procure  one 
volume  or  22  parts,  by  weight,  of  carbonic  acid  gas. 


0^^0^^f*t^^^^ 


Icq. 
CarkoBle 


Atowu.    ^; 


Carbon  . 
Oxygen . 


1 
9 


0 
16 


Per     Dvmns      Saus- 
eent.     et  Stas.      sure. 

27.27  .  .    27.27  .  .    27.38 
72.73  .  .    72.73  .  .    72.08 


Cub.  Acid  1 .  .  22  .  .  100.00  . .  100.00  .  .  100.00 


Vol.  8p.  gr. 

Carb.yapoiiT* .  1  .  .  0.4189 
Oxygen  gas  .  .  1  .  .  1.10S6 

Carb.  Acid  gas  1  . .  1.5345 


Vol.  8p.  gr. 

Carb.  Oxide  gas  .  1 .    . .  0.0717 
Oxygen  gas  ....  0.5  .  .  0.5526 

Carb.  Acid  gas  .  .  1.    .  .  1.5245 


Phtsiological  Effects,  a.  On  Vegetables. — Carbonic  acid  gas  is  injurious  to 
leedsi  and  diminishes  or  stops  their  germination.  An  aqueous  solution  of  carbonic 
acid  applied  to  the  roots  of  plants  promotes  vegetation.  An  atmosphere  containing 
not  more  than  l-8th  of  its  volume  of  carbonic  acid  promotes  the  vegetation  of 
plants  exposed  to  the  solar  rays,  but  is  injurious  to  those  which  grow  in  the  shade.* 
The  earbon  of  plants  is  derived  from  carbonic  acid,  which  they  take  in  from  the  atmo- 
sphere, decompose,  retain  the  carbon,  and  evolve  (partially  or  wholly,  according  to 
ciicamstances)  the  oxygen.  Humus  nourishes  plants  by  presenting  a  slow  and 
lasting  source  of  carbonic  acid  which  is  absorbed  by  the  roots.' 

^  On  Animals. — The  respiration  of  carbonic  acid  is  deleterious  and  fatal  to  all 
dasses  of  animals.  It  operates  as  a  narcotic  or  stupefacient  poison.  That  it  is  a 
positive  poison,  and  does  not  act  merely  by  excluding  oxygen,  as  some  have  sup- 
poeedy  seems  to  be  proved  by  three  facts :  firstly,  an  atmosphere  composed  of  79 
ports  of  carbonic  acid  and  21  of  oxygen  acts  as  a  poison,  although  there  is  as  much 
Qiyflen  present  as  there  is  in  atmospheric  air ;  secondly,  one  bronchial  tube  of  the 
land  tortoise  may  be  tied,  without  any  serious  injury  to  the  animal ;  but  if,  instead 
of  tying  it,  the  animal  he  made  to  inhale  carbonic  acid  gas  by  it,  death  takes  place 
in  a  few  hours  ;*  and,  thirdly,  ''  the  cases  of  insidious  poisoning  by  small  doses  of 
carbonio  acid  scarcely  admit  of  explanation,  save  on  the  grounds  of  the  essentially 
and  specifically  poisonous  action  of  carbonic  acid  gas,  when  sufficiently  diluted 
to  become  respirable."^  The  impression  produced  on  the  pulmonary  extremities  of 
the  par  TBgam,  by  the  carbonic  acid  in  the  lungs,  is  supposed  by  some  physiolo- 
gists to  be  the  ordinary  stimulus  to  inspiration.^  According  to  the  experi- 
ments of  Nysten,7  this  gas  may  be  injected  into  the  venous  system  in  large  quantity, 
without  stopping  the  circulation,  and  without  acting  primitively  on  the  brain ;  but 


*  The  specific  gravity  of  carbon  vapour  in  aiisumed  to  be  1.5945 — 1.1056  =s  0.4189. 

*  Bsussore,  Rtektrtke$y  p.  25,  et  seq.  Paris,  1U04. 

■  LieMg*s  Orgttmie  Chemistry  in  its  Application  to  Agrieulturt  and  Physiology ^  edited  by  Lyon  Play- 
lair,  Ph.D.  Lond.  1840. 


*  Christiaoo,  Treatise  on  Poisons^  p.  745,  3d  edit. 

•  Dr.  Goldjng  Bird's  experiments  in 


the  Gvy'j  Hospital  Reports f  vol.  iv.  p.  75;  also,  London  lUdical 
GttMfCs.  new  series,  yols.'i.  and  ii.  for  1838-39. 

*  Dr.  M.  Hall,  On  the  Diseases  and  Derangements  of  the  Ntroous  System^  p.  06,  Lond.  1641. 

*  RethercheSf  p.  88. 
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,£^  u»  iQiticteu  Luaa  the  blood  can  dissolve,  it  produGes  death  by  distending 
wii«a  iU£  is  iajtx*ced  into  the  veins.     Applied  to  the  skin  of  animah, 

.. -.am^  L-'UiXuuu  ixiT  CO  the  lungs  being  preserved,  it  produces,  if  the  expcri- 

^  ^.    .liaiii&bii  .'  nil  vuuUiiQ,  ieath. 

_«  'a. — li'  AU  ALteiupt  be  made  to  inhale  pure  carbonic  acid  gas,  the  glottis 

^y  t.-i*.>jsi:a,  5<'  Ja  I J  pn^veuc  the  smallest  portions  from  entering  the  lungs.^ 

.A  .7Uai  iiiLrre  iluui  :viee  its  volume  of  air,  this  gas  ceases  to  provoke  spasm 

-  _   ,::»•  —u  :ii^y  -<i  :ait'n  into  the  lungs.     It  then  acts  as  a  narcotic  poison. 

^UMv  ^s  ^:£enria*id  on  the  central  organs  of  the  ccrcbro-spinal  system, 

_       .  t^^f.y  yiuus  u.a:t:&6  :o  through  the  medium  of  the  blood.     Its  action  on 
^      ^  . .  a««iu  I -«a  i:^&  'iepeud  on  its  impeding  the  arterialization  of  the  blood ; 

_  ^.^  :.-akj    vxur  rrom  the  respiration  of  an  atmosphere  containing  suflB- 

^.-^  .-  --ffcH/it  ^iie  .tr  'Jc,  but  with  which  is  mixed  carbonic  acid  gas.     It 

_^^^^^_^  ..  is^^-  .^e  -UAJumum  quantity  of  this  gas  which  may  be  present  in 

^^     _n^iJsi  .'^  ^deci»;  it  probably  vanes  for  different  individuals, 

^,^^  ^..fc^  -iuwii  iiiui^  susceptible  of  its  action  than  others.  If  the  proportion 

Z,^  ^-«    -     -f^!^'  i**^  eifects  are  also  immediately  developed;  whereas,  if 

~^2--i.  -    -  H--     iity  are  very  slowly  manifested.     Dr.  G.  Bird  has  shown 

.^^ ^-  .  uuuaiug  dvo  per  cent,  of  carbonic  acid  proved  fatal  to  a  bird 

'* , .     ^n   .  :>  pn'bable  that  the  continued  respiration  of  an  atmo- 

.     jiV  ..ousiderably  smaller  proportion  of  carbonic  acid  would 

'    .  ^'...^^K:i'.'\i»  iiud  even  fatal  consequences. 

J^      ^  ,  ^fc*wm  .5^!y  experienced  by  persons  exposed  to  an  atmosphere 

^^.;^.     .^*  ,su>  i*  throbbing  headache,  with  a  feeling  of  fulness  and 

"""JT       ^.*»    -w    feuipies*  and  in  the  occipital  region.     Giddiness,  loss  of 

* "    **  ^,^^  .    ..^wikuou   yi  tightness  at  the  chest,  augmented  action  of  the 

"  "^""  ■    ^j^  .  a^i»»*iva  -ucceed     The  ideas  become  confused,  and  the  memory 

^       \^  i«&tiiA;  'ioi^e  in  the  cars  is  next  experienced;  vision  is  impaired; 

.^*  ?Ieep  :^uceeeds,  or  actual  syncope  ensues.     The  pulse  falls 
i,  '.lie  rwpiration  becomes  slow  and  laborious,  the  surface 
j^    u  uc  eyes  retain  their  lustre.     Convulsions,  sometimes  ac- 
^  ,*^,  :oiiiuiug  at  the  mouth,  and  vomiting,  come  on,  and  are 
"   '    **  5^        a  :^.»s^mortem  examination,  engorgement  of  the  cerebral 
_.>.  ^:va5  or  even  sanguineous  cflfusion,  are  the  usual  appcar- 

_^    :w«  x'lug  taken  that  it  be  not  inhaled)  it  produces  a  sensa- 

^..*  :  ..^Aiug  or  tingling,  sometimes  aceompanied  by  pain,  increased 

*  "^  ^    ^.^  .*ijftdug,  and  excitement  of  the  nervous  system.     M.  Col- 

I  ?  ^*^.    '  * '      ^^^c*i  '7  l>r.  Christison)  experienced  weight  in  the  head, 

c  ^^   •-  "i  "^'  t^^plcs,  ringing  in  the  cars,  giddiness,  and  an  unde- 

v^*    "^  "s^-*-       'i/lvw  into  the  stonuichj  dissolved  in  water,  or  in  the  form 

3l  •^•***'"'  I^i^fc  :  lilays  thirst,  and  diminishes  preternatural  heat,  thus 

th-  ^^^^^^^  ^  ^^^  ,i*:id5.     If  it  be  evolved  in  the  stomach,  it  distends  this 

cai  .  ^  "  *  ^.«p»**»^  »"^  checks  both  nausea  and  vomiting.     It  appears  to 

bill  :^"'"       ,tf-  .    "^  alimentary  tube,  to  assist  the  digestive  process,  to 

its  I  ^'r-.^  ^'-^  refreshing  and  exhilarating  substance.     It  is  said  to 

fix>ii  '   '•'^'*'  '    -a^.     Uut  Wbhler  and  Stehbcrger  expressly  state  that  the 

y.  "^    ■    *     ,i.v«  ucrease  the  quantity  of  this  substance  in  the  urine.' 

*.  ;»ja  m  largo  quantity,  water  impregnated  with  this  gas 
^-.'  giddiness  and  intoxication;*  and  it  is  probable  that 

*      ^ .  .4»*  >ubetance  for  part  of  its  intoxicating  powers.     Aj>- 

*  Fi"  "  4— -  -•••'y  fur/aceSf  carbonic  acid  gas  acts  as  a  stimulant, 

Sa^u. .  ^^  .iacbargc  in  ill-conditioned  and  indolent  ulcers,  retards 
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Um  pntre&ofaon  of  the  secreted  matters,  diminishes  the  unpleasant  odour  of  foul 
and  guigrenous  sores,  and  promotes  the  separation  of  the  dead  and  mortified  parts. 

Uses.  a.  When  inhaled, — In  some  diseases  of  the  lungs,  particularly  phthisis, 
it  has  heen  proposed  to  mix  carhonic  acid  gas  with  the  atmospheric  air  breathed  by 
the  patient,  with  the  view  of  Ic&sening  the  stimulant  influence  of  the  oxygen,  to 
diminish  the  quantity  and  improve  the  quality  of  the  matter  expectorated,  and  at 
the  same  time  to  refieve  the  hectic  symptoms.  But  the  practice  is  dangerous. 
Part  of  the  benefit  said  to  have  been  derived  by  consumptive  patients  from  a  resi- 
dence in  oow-houses  has  been  ascribed  to  the  inhalation  of  carbonic  acid  gas  (see 
p.  81). 

^.  Taken  into  the  stomachy  carbonic  acid  is  a  most  valuable  remedy  for  checking 
Tomiting^  and  diminishing  irritable  conditions  of  this  viscus.  The  best  mode  of 
exhibiting  it  is,  I  believe,  in  the  form  of  an  effervescing  draught,  composed  of  citric 
icid  and  bicarbonate  of  potash.  In  fever,  it  is  an  excellent  refrigerant ;  being 
especially  serviceable  in  those  cases  which  are  accompanied  with  gastric  irritation. 
In  that  form  of  lithiasis  attended  with  a  white  or  phospbatic  deposit  in  the  urine, 
carbonic  acid  water  may  be  taken  with  advantage;  but  in  this  case  the  common 
effervescing  draught  (made  of  a  vegetable  acid  and  a  carbonated  alkali)  must  not 
be  substituted  for  it,  on  account  of  the  alkaline  property  communicated  by  the 
latter  to  the  urine  (see  antej  p.  218).  From  its  antiseptic  qualities,  carbonic  acid 
haa  been  administered  internally,  in  those  diseases  which  are  supposed  to  be  con- 
nected with  a  putrescent  tendency,  as  typhoid  fevers,  &c.* 

7«  Clytters  of  carbonic  add  (/as  have  been  employed  in  certain  affections  of  the 
rectum  and  colon, — for  example,  ulceration  of  the  rectum,  especially  when  of  the 
Und  conunonly  denominated  cancerous.  Mr.  Parkin'  has  recommended  them  in 
dysentery.  The  gas  may  be  introduced  into  the  rectum  from  a  bladder,  or  solo- 
tioDs  of  tartaric  acid  and  bicarbonate  of  soda  may  be  injected  in  the  usual  way. 

9.  A  stream  of  carbonic  acid  gas  has  been  applied  to  the  tUerus  with  great 
benefit,  in  a  painful  condition  of  this  viscus,  as  I  have  already  mentioned  (see  p. 
177). 

f.  Ajpfited  to  the  skin,  care  being  taken  that  the  gas  be  not  inhaled,  it  is  em- 
ployed either  in  its  gaseous  form,  or  dissolved  in  water.  It  is,  of  course,  adapted 
to  those  cases  where  it  is  desirable  to  excite  the  vascular  system,  especially  of  the 
skin,  and  to  cause  perspiration ;  while,  on  the  other  hand,  it  is  objectionable  in 
inflammatoiy  cases.  In  chlorosb,  amenorrhoea,  dyspepsia,  hysteria,  scrofula,  &c.,  it 
has  also  been  found  useful. 

f .  It  has  been  applied  to  cancerous  and  other  idcers,  to  allay  pain,  to  improve 
the  quality  of  the  secretions,  and  to  check  sloughing.  It  is  readily  administered 
by  means  of  a  tube  connected  with  a  bottle  venerating  the  gas.  In  this  case  it 
should  be  procured  by  the  action  of  dilute  sulphuric  acid  on  marble;  for,  if  hydro- 
ehlorio  acid  be  employed,  the  gas  requires  washing,  to  remove  any  of  this  acid 
which  may  pass  over  with  it.  Or  it  may  be  used  in  the  form  of  solution,  in  which 
cue  carbcmic  acid  water  is  employed.  Or,  lastly,  we  may  apply  the  yeast  pouUice 
(see  eaiaplasma  fermenti). 

If.  In  ophthalmia,  of  a  chronic  kind,  a  stream  of  carbonic  acid  gas,  directed  on 
the  inflamed  part,  has  appeared  to  be  serviceable.  I  have  seen  it  used  in  a  case  of 
aerofulous  ophthalmia :  the  patient  recovered  under  its  use,  after  the  ordinary  plans 
ef  treatment  had  been  unsuccessfully  tried. 

Administration. — Internally,  carbonic  acid  may  be  administered  under  the 
form  of  carbonic  acid  water  or  the  effervescing  draught.  The  latter,  however, 
eumot  always  be  employed  as  a  substitute  for  the  former.  Where  no  objection 
to  the  use  of  vegetable  salts  of  potash,  the  ordinary  effervescing  draught  may 


'  SaeDobton's  Medical  Commentary  on  Fixed  Aitj  2d  edit.  Lond.  1785. 

*  (HitkM  SMeacf  of  Carbonic  Acid  Gas  in  the  Diseases  of  Tropical  Climates;  with  Directions  for  the 
Trtaiimni  ofAeuu  and  Chronic  Stages  of  Dysentery.  Reviewed  in  the  London  Medical  GazetU,  vol. 
XTiii.p.777, 1830. 
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be  administered.  In  febrile  disorders,  when  the  stomach  is  in  a  very  irritable  con- 
dition,  I  prefer  a  draught  made  with  citric  acid  and  the  bicarbonate  of  potash,  to 
other  modes  of  employing  carbonic  acid. 

Another  mode  of  administering  carbonic  acid  is  under  the  form  of  the  cu^uloua 
or  carbonated  mineral  waters  (see  ante,  p.  318). 

Antidotes. — In  accidents  arising  from  the  inhalation  of  carbonic  acid  gas,  pro- 
ceed as  follows:  Remove  the  patient  immediately  into  the  open  air,  and  place 
him  on  his  back,  with  his  head  somewhat  elevated.  Produce  artificial  respiration 
by  pressing  down  the  ribs,  forcing  up  the  diaphragm,  and  then  suddenly  removing 
the  pressure.  Dash  cold  water  over  the  body,  and  abstract  a  small  quantity  of 
blood  either  by  venesection  or  cupping.  Apply  bottles  of  hot  water  to  the  feet. 
Stimulants  of  various  kinds  may  be  employed,  either  internally  by  the  stomach,  or 
in  the  form  of  frictions,  or  inhalations  of  ammonia,  or  air  impregnated  with  chlorine 
gas. 

A(IUA  ACIDI  CAEBONICI;  Carbonic  Acid  Water;  Bottle  Soda  Water;  Soda  Water 
from  the  Fountain;  Artificial  Seltzer  Water, — ^This  is  prepared  by  condensing  car- 
bonic acid  gas  (generated  by  the  action  of  sulphuric  acid  on  whiting)  in  water. 
The  operation  is  effected  by  means  of  Tyler^s  Improved  Soda  Water  Ajpparatus.^ 

At  the  ordinary  temperature  and  pressure  of  the  atmosphere,  one  volume  of 
water  absorbs  one  volume  of  carbonic  acid  gas,  and  acquires  a  sp.  gr.  of  1.0018. 
By  doubling  the  pressure,  the  quantity  of  gas  absorbed  by  the  water  is  doubled, 
4ind  so  on  for  other  degrees  of  pressure ;  for  Dr.  Henry  has  shown  that  the  quantity 
of  gas  forced  into  the  water  is  directly  as  the  pressure.  In  the  United  States  Phar- 
macopoeia five  volumes  of  gas  are  directed  to  be  condensed  in  one  volume  of  water. 
Mr.  Webb  tells  me  that  a  pressure  of  eleven  atmospheres  is  used  in  the  preparation 
of  his  soda  water. 

The  Bottle  Soda  Wafer  of  the  shops  is,  in  general,  carbonic  acid  water  only. 
Mr.  Webb,  and  some  few  other  manufacturers,  introduce  a  small  portion  of  soda 
(see  aqua  sodse  supercarbonatU). 

Carbonic  acid  water  is  a  brisk,  sparkling  liquid.  It  has  a  pungent,  acidulous 
taste;  reddens  litmus;  and  causes,  with  lime-water,  a  white  precipitate  (carbonate 
of  lime),  which  is  re-dissolved  by  an  excess  of  carbonic  acid  water. 

Some  of  the  ))ottle  soda  water  sold  in  the  shops  is  contaminated  with  lead,  which 
it  derives  either  from  being  prepared  in  leaden  vessels  or  from  its  passage  through 
leaden  pipes.  The  presence  of  lead  may  be  detected  by  the  addition  of  sulphuretted 
hydrogen  or  hydrosulphuret  of  ammonia,  which  occasions  a  dark  colour  or  black  pre- 
cipitate (sulphuret  of  lead). 

Carbonic  acid  water  is  a  refreshing,  refrigerant  beverage,  operating  as  an  anti- 
emetic, diaphoretic,  and  diuretic.  In  febrile  disorders  it  is  used  to  allay  thirst, 
check  nausea,  and  promote  secretion.  In  lithiasis  it  is  employed  to  check  the  for- 
mation of  the  phosphates  in  the  urine.  It  is  a  convenient  vehicle  for  the  exhibition 
of  many  medicines,  the  nauseating  qualities  of  which  it  diminishes.  By  the  aid  of 
it,  extemporaneous  imitations  of  carbonated  magnesian  and  carbonated  chalybeate 
water  may  be  readily  made  (see  aqua  magnesias  sitpercarbonatis,  and  aqua/erri 
aupercarbon  a  tis) . 

For  domestic  use,  especially  in  the  sick-chamber,  Mayo's  patent  siphon  twwc*  is 
a  convenient  receptacle  for  carbonic  acid  water.  From  this  vessel,  the  effervescing 
liquid  may  be  drawn  off,  at  pleasure,  in  any  required  quantity  without  explosion, 
loss,  or  injury  to  the  residue  in  the  vase. 

*  See  Ure's  Diet,  of  Arts  and  Manufactures^  p.  1156,  Lond.  1839. — See  also  Phamuutuiitdl  Journal^ 
vol.  V.  p.  365;  nnd  vol.  ix.  p.  511. 

•  Pharmaceutical  Journal ,  vol.  v.  p.  255. 
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Obdeb  IV.  BORON  AND  ITS  COMPOUND  WITH  OXYGEN. 

BomoHf  bar acium,  or  borium,  Sym1x>l  6.  Equivalent  weight  11.  It  is  odourless  and  taste- 
less ;  but,  beyond  this,  its  effects  on  the  system  are  unknown.  It  has  never  been  employed  in 
mediciae. 

7.  ACmUM  BORACICUM.  — BORACIC  ACID. 

History. — ^Beecher*  "was  undoubtedly  the  first  discoverer  of  boracic  acid, 
though  the  credit  of  the  discovery  has  usually  been  given  to  Homberg/'  who,  iu 
1702,*  obtained  it  in  small  shining  plates,  which  have  been  called  sedative  or  nar- 
cotic mU  (sal  sedatimtm  Jlomhert/i).  In  the  year  1776  it  was  discovered  in  the 
lagoons  {Loffoni)  .of  Tuscany  by  Hoefer"  and  Mascagni/  and  more  recently  by  Mr. 
Smithson  Tennant,^  Dr.  Holland,*  and  Mr.  Lucas'  in  the  crater  of  Yulcano,  one 
of  the  Lipari  Islands. 

Natubal  Histort. — ^Boracic  acid  is  peculiar  to  the  inorganized  kingdom.  It 
is  found  both  free  and  combined. 

a,  Prt€  Boracic  jScid. — The  boracic  acid  lagoons  of  Tuscany  are  spread  over  a  surface  of 
about  thiriy  miles.  There  are  nine  establishments  for  tlie  manufacture  of  this  acid  :  viz.  at 
Monte  Cerboli,  Monte  Rotondo,  Sasso,  Serazzano,  Castelnuovo,  San  Frederigo,  Lusiignano,  Lur- 
derelk),  and  Lago.  They  are  the  property  of  one  individual  (M.  Tardcrel,  now  Count  de 
Pomeninoe),  to  whom  they  are  the  source  of  great  wealth.  The  earth  (principally  calcareous) 
of  this  part  continually  evolves  aqueous  and  sulphuric  vapours,  which,  when  they  burst  with  a 
fierce  explosion,  produce  boracic  acid.'  The  phenomena  are  explicable  on  the  supposition 
that  water  gains  access  to  immense  masses  of  sulphuret  of  boron  contained  in  the  interior  of 
the  earth.  By  the  mutual  reaction  of  these  substances,  great  heat,  boracic  acid,  and  sulphuretted 
hjrdrogen  would  be  evolved.  The  latter  taking  fire  would  produce  water,  sulphur,  and  sul- 
phurous acid.'  In  consequence  of  being  found  at  Sasso,  native  boracic  acid  has  obtained  the 
name  of  soMsoHne. 

B.  Combimd  with  bcM$. — Boracic  acid  is  found  native  combined  with  soda  (forming  tincal)^ 
mnd  with  magnesia  (constituting  boradte).  It  is  also  ibund  in  the  minerals  called  datholUe, 
bolryoiite,  aduorl^  apjfriU,  and  ajynite. 

Process  oi*  Manufacture. — Horacic  acid  is  obtained  in  Tuscany  in  the  fol- 
lowing manner :  '^  Round  the  more  considerable  fissures  a  circular  basin  is  dug, 
about  four  feet  deep,  and  usually  three  or  four  yards  across.  These  basins,  which 
Are  called  lagani,  being  situated  at  different  levels,  the  water  of  a  rivulet  is  admitted 
into  them,  which,  mixing  with  the  black  mud  at  the  bottom,  is  made  to  boil  up 
violently  by  the  issues  of  vapour  within  its  circuit.  The  water  is  generally  confined 
in  each  basin  for  twelve  [twenty-four,  Fayen]  hours  at  a  time,  during  which  period 
it  becomes  saturated  to  a  certain  extent  with  acid  from  the  steam  which  has  passed 
throQgh  it.  It  is  then  drawn  off  from  the  higher  basin  to  one  beneath  it,  where 
it  remains  an  equal  length  of  time,  till  at  length  it  reaches  a  building  at  the  bottom 
of  the  bill,  in  which  the  process  of  evaporation  is  conducted.''  Here  it  enters  a 
reservoir  or  cistern,  where  it  is  allowed  to  repose  till  it  has  deposited  the  mud 
which  it  held  in  suspension.  Having  cleared  itself  uf  impurities,  the  water  is  then 
drawn  off  from  the  cistern  into  flat  leaden  pans,  under  which  some  of  the  natural 
steam  is  conducted  by  brick  drains  about  two  feet  under  ground,  and  by  this  heat 

*  Thomson^  t  History  of  Chemistry  ^  vol.  i.  p.  iU8,  Lond.  1830. 

'  HUtcire  de  l*Aeadimie  Royale  des  Sciences^  1702 ;  MimoireStXt.  50. 

'  Memoria  sopra  il  sale  sedativo  di  Toscana  ed  il  Boracey  &c.  Firenze,  1788. — ^Uebers.  von  B.  F.  Her- 
Bamij  Wien,  1782. 

*  Memorie  delta  Soeieta  Italiana^  viii.  487. 

*  lyasuacHoHS  of  the  Geological  Society^  vol.  i.  p.  388, 1811. 

*  TravtU  in  the  Ionian  Islands^  Albania^  Thessaly^  Maeedonia^  fe.  during  the  years  1812-13,  p.  0, 
Loud.  1815. 

*  Ann.  Ckim,  et  de  Physiq.  t.  ii.  p.  443, 1819. 

'  For  farther  details,  consult  Tancred,  On  the  Collection  of  Boracic  Acid  from  the  Lagoni  of  Tuscany  ^ 
IB  the  Transactions  of  the  Ashmolean  Society^  vol.  i.  Oxford,  1837;  Dr.  Bowring,  On  the  Boracic  Acid 
Lagoons  of  Tusfony^  in  the  Lond.  and  Edinb.  Philosophical  MctgaxinSf  vol.  xv.  p.  21,  Lond.  1^;  and 
Playen,  Ann.  Chim.  et  Phys.  1841. 

*  Domas,  Traiti  de  ChimiCf  t.  i.  p.  380,  Paris,  1828. 
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3  evaporated.  TLis  process  requires  about  sistj  boure,  the  water  poaaiiig  sac- 
cesfiivel^f  from  the  pans  at  the  upper  extremily  into  others  at  the  centre,  and  from 
tlience  into  others  at  the  lowtir  extrcniily  of  the  buildiog,  by  mcaoB  of  leaden 
Biphoni!. 


4 


Boracic  Jcid  LagoOHt  of  IVacony. 

LpoDia  vnler  at  Ihs  ttnltnid,K«d  Maapi  Uinnigh  Ihe 
uppiir  tmtana.  A,  ii  .Bftcienllj  charged  with  aeid,  i 
n  iliii  lower  lagoon,  B.  In  Ihii  vmj  \l  puMi  i>dc«ei 
I  into  the  rtHivoir  E. 


ivelr  from  B  lo  C, 
upper  eraporaliiag 


0.  G.  ha^ta  Ernponillng  Pimi.— They  lie  lupporled  bi  ranen,  anit  are  healed  be  Ihc  aqaaont  vapouia 
which  mler  Bl  H,  and  arecnDhBedin  'trami.  The  Mid  •oluIioD  ia  eoanyed  from  one  panto 
anoihei  by  meaag  or  leUen  •ipbooi,  >,  >. 

HaTiEig  arrived  at  a  proper  state  of  concentration,  it  is  then  conducted  into  voodcn 
tubs,  ID  which  it  coots  for  about  6ve  days,  daring  which  the  crystallizatian  of  boracic 
acid  takes  place  on  the  sides  of  the  tubs,  and  on  the  stick  in  the  centre.  The 
acid  having  been  removed  from  the  tubs  is  placed  in  a  basket  to  drain,  and  is  then 
spread  on  the  floor  of  a  closed  ohanibcr,  heated  by  vapour,  to  dry.  The  acid,  thus 
prepared,  is  sent  in  casks  to  Leghorn.' 

The  acid  obtained  by  this  process  ia  called  Tuscan;/  loracic  aci'rf.  It  has  a 
slight  yellow  or  buff  tint;  and  iu  compodtion,  according  to  Wittstein,"  is  as  fol- 
lows : — 


Pbooxsb  Of  Makotactube;  Fbopzrtieb. 

BoradD  «oii]  (oTMallized) 79.494 

SntphBie  of  unmooiB 8.50S 

Snlpbateof  magDMni 2A33 

SaJphiH  of  lime 1^18 

SalpbataorKidB 0.017 

hiptwte  of  potMh 0^89 

Sulphkte  of  iron 0.365 

Solpbata  or  alDminB 0.330 

Satphate  of  protoxide  mangan«« tracea 

Chloride  of  ammonium 0.2S8 

Silicio  acid 1500 

Sarphnric  acid  (oomtuned  wilh  boracic  aciJ) 1.323 

Water 6.5S7 

Oi|anic  manet traom 

100.000 

Fig.  53. 


A,  A,  A.  WooleD  tniM  liaed  with  lead,  In  which  the  acii 

B,  B.  Mother  liquar. 

C,  Butel  ie  wHch  the  erritelKied  uid  ti  plaeed  to  in 

D,  D.  Drjinc  ehamlMr. 

B,  £.  Boneic  etid  drying  os  tho  floor  [F),  bolwem  whii 


It  It  eanTer")  to  ihadrriDg  ebember. 
I  lower  Booi  (B)  Ibe  hot  npoui  circu 


ToKKDy  bondc  acid  Is  purified,  a^er  its  arrival  iu  this  country,  by  solatiou  and 
erjBtalliution. 

Boradc  acid  may  also  be  obtained  by  diasolviag  borax  in  hot  water,  and  adding 
half  its  weight  of  oil  of  vitriol.  As  the  solution  cools,  crystals  of  boracic  acid 
(retaining  a  little  enlpburic  acid)  arc  deposited,  which  must  be  well  washed.  Or 
borax  may  be  decomposed  by  hydrochloric  acid,  by  which  a  purer  boracic  acid  is 
procured.* 

I^PERTiES, — Crystallized  boracic  acid  belongs  to  tho  donbly-obllqne  prismatic 
system  (see  anle,  p.  187).  It  occurs  in  the  form  of  white,  transparent,  pearly, 
hexagonal  icales,  which  are  odourless,  have  a  weak,  scarcely  acid,  taste,  and  com- 
Branicate  a  wine-red  tint  to  litmus.  At  60°  the  crystallized  acid  requires  29. OS 
times  its  weight  of  water  to  dissolve  it,  but  only  2.97  times  at  212°.  When  its 
wdntion  is  boiled,  a  portion  of  the  acid  is  volatilized  along  with  tho  water.  It  dis- 
•jItc*  readily  in  spirit  of  wine.  When  sufficiently  heated,  it  evolves  its  water  of 
oyBtslliiation,  melta,  forming  a  transparent  liquid,  which,  by  cooling,  becomes  a 
brittle  glass  (vitrified  boraeie  acid). 

C^araeteriftia. — An  alcoholic  solution  of  boracic  acid  bums  with  a  beantifnl 
green  flame.  "If  a  salt  is  suspected  to  contain  boracic  acid,  a  little  sulphuric  acid 
nay  be  added,  and  the  mixture  dried  by  a  gentle  heat:  this  will  separate  the  bora- 
dc  add,  and  if  any  chlorine  or  hydrochloric  acid  be  present  (which  also  gives  a 
greenisb-blne  flame)  it  will  be  dissipated.     Alcohol  is  then  poured  upon  the  dry 

>  f  AanmuixienJ  Journal,  vol.  U.  p.  31. 
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masS;  and  a  bit  of  cotton  moistened  and  inflamed  :  if  the  quantity  of  boncio  acid  is 
very  minute,  the  green  tint  does  not  at  first  appear :  but  after  a  time,  espeoiallj  if 
the  cotton  be  moved  about  with  a  glass  rod,  the  point  of  the  flame  assumes  a  green 
hue :  the  absence  of  copper  must  always  be  ensured"  (Brande).  A  hot  aqueous 
solution  of  the  acid  renders  turmeric  paper  brown,  like  the  alkalies.^  The  oolonr 
of  rhubarb  paper  is  unchanged  by  it.  Before  the  blowpipe,  boracic  acid  fuseSi  and 
forms  a  glass  which  may  be  tinged  blue  by  chloride  of  cobalt,  and  rose-red  by  ter- 
chloride  of  gold.  A  red  hot  platinum  wire  dipped  into  a  pulverized  mixture  of 
equal  parts  of  a  boracic  salt  and  bisulphatc  of  potossa  gives  a  green  tint  to  the  flame 
of  the  blowpipe.  A  mixture  of  one  part  of  vitrified  boracic  acid,  finely  pulverizedy 
two  parts  of  fluor  spar,  and  twelve  parts  of  oil  of  vitriol,  evolves,  by  heat,  the 
fluoride  of  boron,  recognized  by  its  forming  dense  white  fumes  in  the  air^  and  by 
its  charring  paper,  wood,  &c.^ 

Composition. — ^The  following  is  the  composition  of  boracic  acid : — 


Atoms.  Eq.  Wt.     Per  Ct.  Btrzelius. 

Boron   ....  1  ...  11  ..  .  31.43  .  .  .  31.1896 
Oxygen   ...  3  ...  24  ..  .  66.57  .  .  .  68.8104 


Dry 


Bora- 
cic Acid 


\ 


Atoms,  Eq.  Wt.  Per  Ct.  Davy.    Bsrxtl. 

Dry  Boracic  Acid  1  .  .  .  35  .  .  .  66.45  ..  57  ...  56 

.  43.56  . 


Water 


87 


43 


44 


35  .  .   100.00  .  .    100.0000    ^Z!.^"^ l3  ®*^  {  1  .  .  .  62  .  . 

I     racic  Acia  .  .  ) 


100.00  .   100 


100 


Physiological  Effects  and  Uses. — It  possesses  very  slight  physiological  pro- 
perties. Homberg  ascribed  to  this  acid  sedative,  anodyne,  and  antispasmodic  pro- 
perties. It  was  said  to  be  useful  in  ardent  fever,  delirium,  nervous  adOfections,  con- 
vulsions, &c.,  and  to  be  devoid  of  the  inconveniences  which  attend  the  use  of  opium, 
though  it  was  thought  to  be  injurious  in  persons  with  delicate  chests,  and  in  inflam- 
matory affections  of  the  primas  viae.  Experience,  however,  has  not  confirmed  these 
opinions ;  and  it  is  now  considered  to  be  inert  or  nearly  so.  Dr.  Binswanger*  states 
that  in  doses  of  from  ^i  to  ^i\}  it  occasions  a  feeling  of  oppression  at  the  stomach, 
eructation,  nausea,  and  even  vomiting.  In  smaller  doses  it  becomes  speedily  absorbed, 
and  is  eliminated  by  the  kidneys,  whose  secretion  it  promotes.  As  a  medicine  it 
has  less  value  than  carbonic  acid,  to  which  it  is  analogous.  CuUen'  gave  it  in  large 
doses  without  observing  that  it  produced  any  effect  on  the  human  body.  It  is, 
therefore,  not  employed  directly  in  medicine ;  but  it  is  extensively  used  in  the 
manufacture  of  borax.     (See  Sodsn  Biburas.) 
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8.  PHOSPHORUS.  —  PHOSPHORUS. 

Symbol  P,    Equivalent  WeigtU22.    Equivalent  Volume  of  Phosphorout  Vapour  0.6  or 


History. — This  substance  was  discovered,  iu  16G9,  by  Brandt,  an  alchymist  at 
Hamburgh  ;  and  received  its  name  from  being  luminous  iu  the  dark  (from  ^ui,li(/ht, 
and  ^tp«,  Icarri/). 

Natural  History. — Phosphorus  is  found  in  both  kingdoms  of  nature. 

a.  In  thb  Ihoroanized  Kingdom. — It  is  comjmrativiMy  rare  in  the  mineral  kingdom.  Various 
phosphates  are  found  native,  but  in  small  quaniiiies:  those  of  lime,  lead,  iron,  copper,  manga- 
nese, uranium,  and  yttria,  may  be  mentioned  as  examples.  Phosphate  of  lime  is  an  important 
constituent  of  the  orafanic  exuvinp  entombed  in  the  fos.^iliferous  rocks.  It  is  a  constiment  of  the 
deep-well  water  of  the  London  l)a*«in  (see  p.  312).  The  luminous  appearance  called  jade  with 
a  lantern  has  been  ascribed  to  ])hoi*phurelied  hydrogen. 

B.  Iw  TUB  Oroinizkd  Kinodom. — Phosphoric  aciil,  free  or  combined  with  lime,  potash,  or 
iron,  is  found  in  various  vegetables.**  Phosphorus  is  a  constituent  of  animals;  in  some  cases  it 
is  in  combination  with  oxygen,  and  a  base,  as  in  the  bones,  urine,  &c. ;  in  other  instanced,  as  in 
the  brain,  it  is  uncertain  in  what  form  it  exists. 


*■  Faraday,  Quarterly  Journal  of  Science,  vol.  ix.  p.  403. 

•  Buchncr's  Repertorium,  Bd.  xlix.  1S4M. 

*  De  Candolle,  Phi/s.  V^gii.  pp.  3^3,  387,  and  390. 


'  Materia  Medica^  p.  341. 


Preparation;  Properties.  845 

PkiEPARATiON. — ^Phosphorus  is  usually  obtained  from  bone-ash.  When  bones 
are  bonied  in  the  air  to  whiteness,  the  ash  which  remains  consists  principally  of 
phosphate  and  carbonate  of  lime,  mixed  with  minute  portions  of  other  matters  (see 
ante,  p.  333).  The  phosphate  of  lime  of  bones  is,  according  to  Berzelius,  8CaO,3PO; 
but  more  recent  investigations  lead  to  the  conclusion  that  it  is  a  tribasic  phosphate, 
SCaOyPO'.  The  bones  of  the  sheep  are  preferred  for  yielding  phosphorus,  as  the 
atb  which  they  yield  is  less  compact,  and  more  easily  attacked  by  acid.  Sulphuric 
add  18  gradually  added  to  the  bone-ash  previously  made  into  a  thin  paste  with  water. 
Carbonio  acid  is  evolved,  while  sulphate  and  a  soluble  superphosphate  of  lime  are 
formed.  Water  is  added^  and  at  the  end  of  twenty-four  hours  the  liquor  is  filtered 
and  evaporated  in  leaden  or  copper  pans  to  the  consistence  of  syrup  or  honey.  It  is 
then  mixed  with  charcoal,  dried,  and  distilled  in  an  earthen  retort.  The  charcoal 
abstracts  the  oxygen  from  the  phosphoric  acid  of  the  superphosphate,  sotting  free 
the  phosphorus,  which  is  volatilized,  and  condensed  in  water  contained  in  a  copper 
receiver.  It  is  afterwards  purified  by  pressing  it  through  shamoy  leather  under 
water.  It  is  subsequently  moulded  for  sale  into  cylinders,  by  melting  it  in  water, 
and  sacking  it  up  a  slightly  conical  glass  tube,  which  is  then  immersed  in  cold 
water,  when  the  solidified  stick  of  phosphorus  falls  out.^  Another  mode  of  giving 
the  stick- form  to  phosphorus  has  been  suggested  byScubert.'  It  consists  in  letting 
melted  phosphorus  flow  into  horizontal  glass  tubes,  one  extremity  of  each  tube  being 
Bornmnded  by  warm  water  (111**  Fahr.),  the  other  by  cold  water.  The  phosphorus, 
when  solid,  is  removed  from  the  tube,  and  thus  makes  room  for  a  fresh  supply,  which 
•gain  solidifies,  and  thus  a  stick  of  any  length  may  be  formed. 

Wohler*  obtained  phosphorus  by  distilling  two  parts  of  bone  black  with  one  of 
quartz  sand  at  a  white  heat.  The  silicic  acid  of  the  sand  decomposed  the  phosphate 
of  lime  contained  in  the  bone  black,  and  disengaged  the  phosphoric  acid  which  was 
de-ozidiied  by  the  carbon. 

Properties. — It  is  colourless,  and  when  it  has  been  solidified  slowly  it  is  trans- 
parent; but  when  rapidly,  it  is  cloudy,  and  has  a  waxy  lustre.  It  crystallizes  in 
regular  octohedrons  and  rhombic  dodecahedrons.  Its  sp.  gr.  is  1.896.  At  32°  F. 
it  is  brittle,  but  at  ordinary  temperatures  is  somewhat  flexible.  At  94°  F.  it  is  very 
brittle,  and  may  be  easily  pulverized;  at  110°  F.  it  melts,  and  forms  an  oily-like 
linuid.  At  482°,  Heinrich  (550°,  Dalton ;  574°,  Pelletier),  it  boils,  and  yields  a 
ooioorless  vapour  whose  sp.  gr.,  according  to  Dumas,  is  4.355.  Both  solid  and  liquid 
phosphoms  is  a  non-conductor  of  electricity.  At  ordinary  temperatures  it  evolves  a 
anall  quantity  of  vapour.  In  the  atmosphere  its  fumes  are  luminous  in  the  dark, 
in  oonseqaence  of  slow  combustion ;  and  they  have  the  odour  of  garlic.  Phosphorus 
is  insoluble  in  water,  but  soluble  in  ether  and  in  the  oils  both  fixed  and  volatile. 

Pre$ervation. — Phosphorus  should  be  preserved  in  a  stoppered  vessel  (as  a  bottle) 
filled  with  water  and  kept  in  the  dark  (as  inclosed  in  a  tin  box). 

Granulation, — Phosphorus  may  be  granulated  by  melting  it  under  water  and 
ahakiDg  it  io  a  closed  vessel  until  it  is  cold.  According  to  Casaseca,^  proof  spirit  is 
better  than  water  for  this  purpose.  Bottger  states  that  human  urine,  or  an  artificial 
solution  of  urea,  succeeds  best.  He  half  filled  a  tall  cylindrical  vessel  an  inch 
wide  with  this  fluid,  heated  it  to  the  melting  point  of  phosphorus,  divided  this  for 
two  minutes  by  means  of  a  whisk  ( Quirl),  which  passed  through  a  wooden  lid,  and 
during  the  agitation  filled  up  the  vessel  with  cold  water. 

TABiiTiBf^ — Id  tlie  text  phosphorus  is  described  as  being  colourless  and  transparent,  or  nearly 
Ml  In  romroerce,  however,  it  is  usually  met  with  coloured  and  opnke.  Like  sulphur  and  car- 
bon, it  may  exist  in  three  allotropic  conditions :  1.  transparent,  colourless,  and  crystalline;  2. 
white  and  opake;  3.  red  and  amorphous.  Besides  these,  a  black  phosphorus  has  been  dc- 
Rribed. 

1.  Rid photphona ;  jimorphoui  phosphonu. — G^mmercial  phosphorus  is  frcquentlyof  a  yellow, 

*  For  farther  details,  conanlt  Soubeiran,  Nouveau  Traiti  de  'FharmaciCf  t.  ii.  p.  260,  2de  ddit;  also, 
Cre.  Dits.  of  Arts. 

*  Pkmrmaegutieal  Journal^  vol.  iv.  p.  1129.  *  Poggendorflf's  AnnaUn^  xvii.  178, 1920. 

*  /Mini,  dt  Pkarmacitf  xvi.  202. 
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pule  buff,  or  redJish  colonr.  Colourless  pliwpliorus  bwomes  Ihtu  coloured  uniier  ihe  influeocB 
t/(  Ihe  ilirocl  wlai  rayii  or  violet  lighl.  Tlie  red  ciusl  which  fbrmt  on  aticks  or  phosphorui  wbea 
cxpoied  Id  light  wb9  at  one  lime  Buppoml  la  be  an  axidt  of  phmphorut,  P*0 ;  but,  BCcoiding  u> 
SchriJilpt,'  it  13  pure  pho>phorus  in  a  peculiBT  eiale  of  aggregation. 

3.  While pheiplanu. — PhiMphonig  hcpl  under  u-aler  and  eipoted  to  diSiHod  daylight  arrgtiires 
■  whiM  opnlie  codling.  Different  opiniona  exiM  a*  lO  (be  lulure  of  ibtt  cnitt.  Rose  oonndffn 
it  lo  be  mecelf  phoaphonu  in  s  difforenl  itnlB  of  ai^mgalion.  PelouEC  regnnls  il  u  a  Ajnfriot* 
of  phatphorm.  P'.tlO.  Mulder  ihinlu  thai  ii  is  a  compound  of  the  red  oxide  of  pboephonu  uul 
phinphurelied  hydrogen;  theje  Iwo  compounds  being  formed  1^  ihe  decomposition  of  w»t«, 

3.  Black phoiptumu. — IT  p1ii»]ihorus  be  bealed  to  140°  F.  or  1S8°  F.,  and  then  suddenlj  coaled 
lo  32°,  it  «omelimei  becomes  binck.  Tlienard,  who  first  observed  this  phenomenon,  found  that 
nil  kind)  of  phosphorus  do  not  undergo  this  chnuge,  but  only  Ihut  which  has  been  repeatedly 
■lislilled, — Diimai  speaks  of  a  bhicktbh  phosphorus  which  distils  over  townids  the  end  of  th« 
process  in  maliinE  phosphorus;  and  he  suys  thni  it  is  usually  supposed  lo  be  combined  with 
carbon,  but  he  thinks  that  it  is  more  probably  with  ailiciam. — The  blackish  French  phosphortu 
described  by  WiKslock' contained  arsenic,  bismuth,  lend,  iron,  copper,  and  especially  much  anti- 
mony.    It  yielded  hy  solution  in  sulpbuiet  of  carbon  browo  flocouli  of  sulphurei  of  anlimony. 

Charaetcristki. — Phospborna,  in  sabstanoe,  is  easily  recogniied  by  its  waxy  ap- 
pearance and  garlic-like  odour;  by  ita  fuming  in  the  air,  and  being  phospboresMut 
or  Inminoua  in  the  dark;  by  friction  or  gentle  heat  causing  it  to  inflame;  and,  lastly, 
by  its  burning  with  a  most  intense  white  light  and  a  white  Bmoko  (phosphoric  aoid} 
in  air,  or  still  better  in  oxygen  gas.  A  solution  of  phoaphoma  in  oil  or  ether  may 
be  known  by  its  garlic-like  odour,  and,  when  rubbed  on  the  skin,  by  its  rendering 
the  latter  luminous  in  the  dnrk. 

By  boiling  in  nitric  acid  phosphorus  ia  converted  into  phosphorio  acid,  tlie  cliaiao- 
teristicH  of  which  are  gi\'en  hereafler. 

iMPuaiTIBS. — The  best  pbosphorua  ia  colourless,  transparent,  or  only  slightly 
cloudy,  and  breaks  with  a  short  crystalline  fracture. 

Diimns  nppeari  io  regard  l]i:xibl[iiy  as  n  clianicierisric  of  good  phmplionis:  for  he  myi  thai 
the  same  slick  tuny  be  bent  levon  or  eight  limes  in  different  direciions  wuhoul  breaking  j  but, 
ha  adds,  the  addition  of  bJiI'is  of  sulphur  is  sutScienl  to  render  it  brittle. 

Commercial  phosphorus  Botoetimes  contains  aniphnr  or  arsenia,'  or  both.  Witt- 
stock  obtained  8,054  grmns  of  metallic  arsenic  from  one  ounce  of  pbosphoma: — 
equal  to  0.7C1  per  cent.  Occasionally,  also,  it  contains  antimony  and  some  otbei 
metals  above  noticed.  Probably  all  these  impurities  are  derived  from  the  sulpharid 
acid  employed  in  decomposing  the  bone  ash.  When  this  acid  has  been  prepared 
from  arsenical  pyrites  it  contains  nrscaious  ncid,  which  becomes  reduced  in  the  pro- 
cess for  making  phosphorus;  and  Wittatock  suggests  that  the  black  phosphorus  which 
lie  found  to  contfun  antimony,  &c.  hod  been  prepared  with  oil  of  vitriol  made  with 
native  aulphurct  of  antimony. 

Colnutleu;  resembles  wax;  Ininslucent;  luminous  in  the  dark;  should  be  preserred  ia 
water  and  excluded  from  the  access  of  ligln. — Ph.  Land. 

Detection. — A  solution  of  pure  phoaphorus  in  diluted  nitric  acid  yields,  with  & 
eolation  of  a  borytic  salt,  a  precipitate  which  ia  soluble  in  excess  of  nitric  acid. 
But  if  phosphorus  yield  a  precipitate  insoluble  in  this  acid,  the  presence  of  sutpbnna 
aoid  (formed  by  the  oxidation  of  aulpbur)  may  be  inferred. 

The  presence  of  arsenic  in  phosphorus  may  be  delected  as  follows:  Convert  the 
phosphorus  into  phosphoric  acid  by  boiling  in  nitric  acid ;  dilute  the  solution  witli 
water  and  transmit  sulphuretted  hydrogen  through  it ;  if  arscuio  be  present,  a  yel- 
low precipitate  is  obtiuncd. — By  evaporating  a  solution  of  phosphorus  in  dilute  ' 
nitric  acid,  a  blackish  arsenical  deposit  ia  obtuncd;  the  phosphorous  acid  contuned 
in  the  solution  deoxidizes  the  arsenic. 

i^triRcation. — Re-diatillation  will  not  deprive  phosphorus  of  its  contained  Mse- 
lii^    By  repeated  digestion  in  diiuted  nitric  aoid,  the  greater  part,  or  the  whole  of 
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it  may  be  remoyecL    WbbleH  says  that  opake  yellow  or  rod  phosphorus  may  be 
rendcmd  tnnsparent  and  colourless  by  xueltiDg  it  in  a  concentrated  solution  of 
biduoiiiate  of  potash  to  which  sulphuric  acid  has  been  added.     The  vessel  should 
be  itO|ifendy  and  shaken  strongly  to  divide  the  phosphorus  into  fine  globules. 
PBXmouoQiCAL  Effkcts.  a.  On  Vegetahlet, — According  to  Marcct,  it  is  poison- 

jl.  Ai  AaimuMl*  geMrdlfy. — ^Water  impregnated  with  phosphorus  acts  as  an 
atplmdidao  to  drakes.*  Phosphuretted  oil  is  a  stimulant  .to  horses :  blood  drawn 
from  the  veins  of  horses  under  its  influence  has  a  phosphoric  odour.*  If  phos- 
phuwUed  oil  be  injected  into  the  jugular  vein,  or  into  the  cavity  of  the  pleura  of 
a  dogy  white  vapours  of  phosphorus  are  evolved  from  the  mouth,  and  death  shortly 
tekes  place.  The  phosphorous  acid  (formed  by  the  combustion  of  the  phosphorus) 
inflames  the  lungs  in  its  passage  through  the  delicate  pulmonary  vessels.  Intro- 
dneed  into  the  stomach  of  animals,  phosphorus  acts  as  a  caustic  poison.  The  corrosion 
is  mppoied  to  depend  on  the  action  of  the  phosphorous  acid  (formed  by  the  combina- 
tion ox  the  phosphorus  with  the  oxygen  of  the  air  contained  in  the  pulmonary 
canal)  on  the  tissue  with  which  it  is  in  contact.* 

7.  (hi  Man, — ^The  general  stimulant  operation  of  phosphorus  has  been  already 
aUiided  to  (see  ante,  p.  257),  as  well  as  its  chemical  action  (see  antey  p.  143).  In 
mygM  doxi  phosphorus  excites  the  nervous,  vascular,  and  secreting  organs.  It 
creates  an  agreeable  feeling  of  warmth  at  the  epigastrium,  increases  the  frequency 
and  fdlneas  of  the  pulse,  augments  the  heat  of  skin,  heightens  the  mental  activity 
and  the  mnacnlar  powers,  and  operates  as  a  powerful  sudorific  and  diuretic.  Its 
aphrodisiac  operation  has  been  recognized  by  Alphonse  Leroy  and  Bouttatz^  by  ez- 
perimenta  made  on  themselves;  and  the  facts  collected  by  Dr.  Hartcop  bear  out 
this  statement  (Mr.  A.  Taylor).  In  somewhat  larger  doses,  it  causes  burning  pain, 
Tomitingy  and  purging,  with  extreme  sensibility  of  the  stomach,  which  lasts  for 
lereral  cbys.*  In  still  larger  doses  it  causes  inflammation  of  the  stomach  and 
bowels.  Its  activity  as  a  caustic  poison  depends,  according  to  Orfila,  on  its  absorb- 
ing oxygen,  and  thus  becoming  converted  into  an  acid  which  acts  as  a  corrosive,  like 
the  other  mineral  acids.  Hence,  therefore,  ethereal  and  oleaginous  solutions  are 
More  active  poisons,  inasmuch  as  the  oxidation  of  the  phosphorus  is  effected  more 
i^iidlj.  Comparatively  small  doses  have  in  some  cases  proved  fatal.  Dr.  Christi- 
mm?  mentions  one  instance  in  which  li  grains,  in  another  instance  3  grains,  caused 
daath.*  {^staeSf  however,  are  reported,  in  which  6,  10,  and  even  12  grains  have 
been  swallowed  without  any  hurtful  effects;  but  doubts  have  been  entertained  as  to 
the  eoricctness  of  the  statements.  Thus  M^rat  and  De  Lens*  think  that  the  phos- 
phoras  employed  in  these  cases  must  have  undergone  some  chemical  change.  I 
enoe  administered  16  grains  of  apparently  good  phosphorus  to  a  man  without  any 
injnrioQa  efieot.  The  person  here  alluded  to  was  Chabert,  some  years  ago  renowned 
in  London  nnder  the  name  of  the  '^  Fire  King."  I  carefully  weighed  the  above 
qoantityi  which  was  placed  in  a  spoon,  introduced  into  his  mouth,  and  washed  down 
1^  a  tumblerful  of  water.  He  offered  to  take  this  dose  daily.  Within  ten  mi- 
antea  after  swallowing  the  phosphorus,  he  left  the  room  for  about  a  quarter  of  an 
Aonr. 

A  ease  of  suspected  poisoning  by  phosphorus  administered  medicinally  is  reported 
hj  Mr.  Beedal  H*  but  the  total  amount  of  phosphorus  which  was  taken  is  not  stated; 
nnd  it  ia  by  no  means  certain  that  the  death  was  owing  to  it.  Post-mortem  exami- 
nation showed  the  existence  of  inflammation  of  the  caecum  and  colon. 

■  Jbm.  dBT  Ck€m.  flf.  Pkarm.  6d.  t\v.  p.  249, 1843. 

*  Alph.  LtfOf,  qaoted  bv  Bayle,  BiklUtk.  d«  Thirap.  t.  ii.  p.  28,  Paris,  1830. 

*  niger,  qanktabf  Bayie.  «  Orfila,  Toxieol.  Oinir. 

*  Bayle,  vp.  cit. 

*  Baaaa  •xperimeat  made  by  Sandelin  on  himaelf,  Hcuidb.  dtr  HiilptituIUhn,  2e  Bd.  8. 213. 

*  TnmtiM  m»  FtUfms. 

*  Ib  tha  JConuni:  Btrald  of  June  17, 1840,  ia  a  report  of  an  inquest  held  on  the  body  of  a  child  killed  by 
ikeUif  tfM  pho^horic  coda  of  Incifer  matches. 

*  JHtiimmmin  tU  MoHirt  M4dicalt.  »  Lanjtttj  Sept.  14, 18U,  p.  754. 
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Durios  the  last  three  years,  the  attention  of  the  profession  in  Germany^  Franoei 
and  England^  has  been  drawn  to  the  occasional  occnrrence  of  necrosis  of  the  jaw- 
bone in  work-people  engaged  in  the  manufacture  of  lucifer  and  oongreve  matdiei. 
The  disease  appears  to  be  a  secondary  consequence  of  periostitis,  which  is  probaUj 
produced  by  the  fumes  from  phosphorus  employed  in  the  above  mannftctiire; 
though  by  some  it  has  been  referred  to  rheumatism,  and  by  others  to  arsenic,*  widi 
which  the  phosphorus  has  been  found,  in  some  cases,  to  be  contaminated.  Neither 
of  the  latter  assumed  causes,  however,  is  sufficient  to  account  for  it  Rbeumatie 
invalids  and  arscnic-smolters  arc  not  liable  to  diseases  of  this  kind.*  We  may, 
therefore,  assume  that  the  phonphoric  fumes  are  the  cause  of  it  Now  these  con- 
sist in  part,  perhaps,  of  phosphorous  vapour,  but  chiefly  of  phosphorus  in  combina- 
tion with  oxygen.  When  in  high  or  brilliant  combustion  (which  often  occurs  in 
the  lucifer  match  manufactories),  phosphorus  yields  phosphonc  acid  (PO*)  ;  but^  by 
slow  combustion,  the  chief  product  is  phosphorous  acid  (PO'),  whicn  becomes  con- 
verted into  phosphoric  acid  by  the  absorption  of  oxygen.  According  to  Dr.  tob 
Bibra,^  hypophosphorous  acid  is  produced  by  the  oxidation  of  the  vapour  of  phos- 
phorus. 

Strohl,^  Rousscl,  and  some  others,  consider  the  phosphoric  acid  to  be  the  agent 
producing  the  disease ;  but  it  is  stated^  that  in  phosphorus  manufactories  in  whidi 
the  atmosphere  is  impregnated  with  phosphoric  acid,  no  disease  of  the  kind  is  pro- 
duced ;  and,  therefore,  by  some  the  malady  is  as?ribed  to  a  compound  having  a 
lower  degree  of  oxidation.  Dr.  vou  Bibra  refers  it  to  hypophosphorous  acid,  but 
lays  great  stress  on  the  fact  that  Schuubeiu's  ozone  (see  ante,  p.  326}^  is  formed 
during  the  volatilization  of  phosphorus. 

The  jaw  disease  is  presumed  to  bo  a  local  malady  produced  by  the  direct  action 
of  the  fumes  on  the  jaw-bone.  For  toothache  and  caries  of  the  teeth  are  said  to 
have  existed  prior  to  the  affection  of  the  bone ;  and  it  is  to  be  inferred  that,  if  tha 
disea.se  were  a  constitutional  one,  and  due  to  the  absorption  of  the  poison,  pro- 
bably other  bones  would  also  become  affected.  Moreover,  Dr.  von  Bibra  fonnd, 
in  his  experiments  on  rabbits,  that,  unless  the  jaw-bone  was  exposed  to  thevaponriy 
the  disease  was  not  produced.  Dr.  Lorinser,  on  the  contrary,  thinks  that  the 
poison  acts  through  the  blood;  and  states  that  individuals  under  its  influence  hare 
a  peculiar  Hallow,  bloated  complexion,  combined  with  a  dull  expression  of  the  eye 
and  gastric  derangement.^  I  have  myself  observed  this  remarkable  appearance  of 
the  countenance  in  the  dippor  of  a  congreve  match  manufactory,  wbosc  jaws, 
however,  were  quite  sound.  The  best  preventives  of  the  phosphorus  jaw-disease 
are  good  ventilation  of  the  rooms  of  the  manufactory,  and  personal  cleanliness. 
Mrr  Ilynam,  an  extensive  manufacturer  of  congreve  matches  in  Princes  Street, 
Finsbury  Square,  tells  me  that  no  case  of  this  malady  has  ever  occurred  among 
his  numerous  work-people,  some  of  whom  have  worked  there  for  seven,  eight,  or 
even  ten  years.  Their  freodom  from  the  disease  he  ascribes  to  good  ventilation 
and  personal  cleanliness.  The  dippers  wear  sponges  before  their  mouths ;  and  all 
the  workpeople  employ  a  solution  of  soda"  for  washing  their  hands. 


*■  In  thin  cnimtry,  the  phoHphorus  jnw-iU»enHe  does  not  appear  tn  hnve  been  frequently  met  with.  A 
cnae  Ih  rcporteil  in  the  (fuy's  JInspital  Reports  for  April  Itltf  to  March  1847,  p.  163.  Two  cases  htw 
occurred  at  the  L<ind(m  lloBpitoI. 

'  Diipusqiiicr,  Comptt.x  Rmtluf.  t.  xxiii.  p.  451,  1840;  and  Joum.  de  PKarmacU^  t.  x.  3e  s^r.  p.  984i 
1840;  also  ChevoIIi»r,  ComptfH  Ef.ndus.  t.  xxiii.  p.  033,  1816. 

'  Kousscl  (Comptt.t  R^mluSy  t.  xxii.  n.  39*2,  Feb.  16,  1846)  has  shown  that  the  effects  of  arssnio  hsfl 
nothinsr  in  comimm  with  tlioH«>  produced  by  phosphorus. 

•  Die  Krnnkhnt^n  dt-r  Arbi  ii»r  in  den  Phosphorzilndhnltfnbnken,  ins  hesondfrt  das  Leiden  d4T  Kiefi^ 
knnchen  durrh  Phosphorditvip/e.  Vom  cktinischphysiologixr.kenj  nudieinisekckirur^isehenMHd  mfditi^ 
iArhpolizfilichrn  Staiidpunktf.  Hcnrbcitct  von  Dr.  Fr.  Ernst  vun  JBibra  und  Dr.  L.  Geist,  mit  ncV 
gem.'iltrn  Kupfcrtnfeln,  Erlouj^pn,  l!?IT. 

»  (riiz.  MM,  de  Strasbouri;,  Nov.  iJHI.'i;  also,  American  Journal  of  the  Medical  ScieneeSf  new  serieSiT*    : 
xii.  p.rjtM,  Oct.  1816. 

«  Brit,  and  For.  Mrd.-Chir.  R^v.  April  1818,  p.  45*. 

^  I  hnv^  nlready  (see  ante,  p.  257)  noticed  the  unusual  quantity  of  phosphonc  acid  found  by  Dr.  LeUiekf 
in  til*'  urine. 

"  The  Austrian  povernment.  .it  the  nuirtrrKtiem  of  n  commission  appointed  to  inquire  into  itsorif^ 
ordered  the  girU  employed  in  tlie  lueircr-inatch  rnnnnfacture  to  w.inh  tneir  mouths  well  with  acidulslis  ' 
water ! !     (Dr.  Balfour,  Northern  Journal  of  Medicine  ^  vol.  iv.  p.  280, 1816;  and  Lemeetf  Aug.  29,  l!*W) 
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Sset  of  the  phosphorous  fumes  is  irritation  of  the  coDJanotiva  and  of 
nembrane  lining  the  air-passages.  Bronchial  irritation  has  been  espe- 
I  by  the  French  writers.^  In  this  country  catarrhal  and  pulmonary 
re  been  ascribed  to  the  action  of  these  fumes.' 
1  this  country,  phosphorus  is  rarely  employed,  and,  therefore,  it  will  be 
to  enter  minutely  into  its  uses.  It  has  been  strongly  recommended  in 
iltended  with  great  prostration  of  the  vital  powers,  as  in  the  latter 
phiis  fever,  dropsies,  &c.;  in  some  chronic  diseases  of  the  nervous 
spilepsy,  paralysis,  melancholy,  mania,  amaurosis,  &c.)  occurring  in 
ibjeots.  In  some  of  the  exanthemata,  as  measles,  it  has  been  admin- 
omote  the  re-appearance  of  the  eruption,  when  this,  from  some  cause, 
firom  the  skin.  In  impotenlia  virUis  of  old  and  debilitated  subjects, 
ad  in  some  other  maladies,  it  has  also  been  exhibited.  Paillard  recom- 
)horos  as  a  caustic,  in  the  place  of  moxa,  than  which,  ho  says,  it  is 
ient  and  safe.' 

IKATION. — Phosphorus  cannot  be  given  with  safety  in  the  solid  form, 
[ministered  dissolved  in  ether,  or,  still  better,  in  oil. 
ks. — In  poisoning  by  phosphorus,  large  quantities  of  mild  demulcent 
k>  be  exhibited,  so  as  to  envelop  the  phosphorus  and  exclude  it  from 
ined  in  the  alimentary  canal.  Magnesia  should  be  given,  in  order  to 
be  phosphorous  and  phosphoric  acids  which  may  be  formed.  Parts 
phosphorus  are  to  be  washed  with  a  weak  alkaline  solution,  to  remove 
I  acid  which  might  serve  to  keep  up  irritation. 

li  PHOSPHOBI  JITHEREA ;  Tinctura  jEtherea  cum  Phosphoro,  French 
ertal  Tincture  of  Phosphorus. — (Phosphorus  4  parts.  Sulphuric  Ether 
f  weight.  Macerate  for  a  month,  in  a  well-stoppered  bottle  covered 
«per,  occasionally  shaking.  Preserve  it  in  small  bottles,  well-stoppered 
with  black  paper.) — The  quantity  of  phosphorus  dissolved  is  about  4 
uib  ounce  of  ether.  Dose  from  5  to  10  drops.  Some  objection  has 
bo  the  use  of  this  preparation,  on  the  ground  that,  by  the  evaporation 
,  the  phosphorus  will  be  set  free  in  the  stomach,  and  might  ignite. 

PIOSPHOKiTIIH^  Ph.  Borussica;  Phosphorated  C>i7.—r Phosphorus  dry, 

small  pieces,  gr.  xij;  Almond  Oil,  recently  prepared,  §j.     Melt  the 

in  the  oil  by  the  aid  of  warm  water :  then  agitate  until  it  appears  to 

) — One  ounce  of  oil  dissolves  about  four  grains  of  phosphorus.     Dose 

0  drops.     It  should  be  administered  in  some  mucilaginous  liquid,  or 

1  emulsion.     It  may  be  aromatized  by  a  few  drops  of  some  essential  oil, 

QOt. 

IDUM  PHOSPHORICUM.  —  PHOSPHORIC  ACID. 

Formula  P0«.     Equivalent  Weight  72. 

, — ^Phosphoric  acid  was  first  distinguished  by  Marggraf,  in  1740. 
is  susceptible  of  three  modifications,  designated  as  metaphospJionc  acid 
rophosphoric  acid  (6  PO*),  and  common  phosphoric  acid  (c  PO*).  The 
SB  with  onCf  the  second  with  two,  the  third  with  three  atoms  of  water 
Me  the  first  is  denominated  monobasic,  the  second  bibasic,  the  third 
mhoric  acid.  For  an  admirable  account  of  these  modifications  we  arc 
Ph)fe8sor  Graham.^ 

I  Histort. — Phosphoric  acid  occurs  both  in  the  inorganized  and  organ- 
m  (see  ante,  pp.  344-345). 

tt  !■  RonraePs  JIf/motre,  before  referred  to;  and  Dapasqaier,  anU  cit. 

Meal  QaxetUy  xxxU.  SIO:  and  Mtdital  Tinus.  Dec.  18, 1846,  p.  234. 

,  Gw.  Tol.  u.  p.  2M.  *  Phil.  Tram,  for  1833. 
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All  the  phospUorio  salts  of  the  mineral  Itingdora  contain  the  common  or  tribasio 
phosphoric  acid.* 

Preparation. — A  wnterj  solution  of  common  or  tribaaio  phosphoric  wad  (c  PC), 
is  the  only  modiGcatiou  of  phosphoric  ftcid  employed  in  medicioe. 

In  the  London  Pharmacopojitt,  diluted  phosphoric  acid  {acidiiitn  pho*phoricu»  j 
diliiCum)  is  ordered  to  be  thus  prepared : —  ' 

Take  of  PlioaphorDs  gv];  Nitric  Acid  r|ivi  Dislilled  Water  fgvLij.     Adil  the  plioiphonw  | 

to  Ibn  nitric  tuiid,  mixed   wiiti  lUe  water,  in  u  ruiOTt   plBceJ   in  B  SBtiil-bnili;  tben  apply  lieql  ^ 

until  aix  Huidoiinces  are  distilled.     LeI  itiese  he  agnin  put  into  llie  reicrt  tliaf  »ii  llBiduuncM  , 

may  itistil,  wliich  are  lo  be  rpjecleit.     Evn|>ontle  llio  remaining  liiiuor  in  a  plaiinuin  captula  i 

until  only  iwo  ounces  remain.    Laaity,  add  to  lUo  acid,  when  it  is  coJiI.  as  muob  ditlilJed  wawr  < 
ai  may  mske  it  accurately-  meature  a  pint. 

B;  the  mutual  action  of  phosphorus  and  dilute  nitric  ocid,  phosphorous  acid  I 
(PO"),  aa  well  as  phosphoric  acid  (c  PO*),  is  produced,  while  binoxidc  of  nitrogen 
ia  evolved.     The  formntion  of  phosphorous  acid  ma;  bo  accounted  for  by  the  mntual 
reaction  of  three  equivalents  of  nitric  acid  and  three  cituivatents  of  phospht 
3P+3NO»=3PO'+3NO».     Phosphoric  acid  is  formed  by  the  action  of  three  equj. 
■ralents  of  phosphorus  on  five  of  nitric  acid:  3P+ 5NO>=3cPO'+5NO. 


Sgq.  KltllcAci^.    . 
3«q.  FhotpborDI.    . 

If  Strong  nitric  acid  be  employed,  instead  of  the  dilute  acid  ordered  in  the  Phsr- 
macopoLiia,  tho  reaction  is  so  energetic  that  explosion  and  combustion  are  Bometimca 
the  consequence.  In  such  cases,  some  nicrula  of  ammonia  is  usually  developed : 
the  ammonia  being  formed  by  the  union  of  the  nitrogen  of  the  ucid  with  the 
hydrogen  of  tho  water. 

By  concentrating  the  solution  of  phosphorous  and  phosphoric  acid,  tho  phospho- 
rous acid  is  converted  into  phosphoric  acid  by  the  free  nitrio  acid  present :  3P0'4- 
2NO>=3P0'-f-2NO".     The  excess  of  nitric  add  is  driven  off  by  evaporation. 

PaOPEiiTiES, — The  aqueous  solution  of  phosphoric  acid  {acidum  phosjihoricum 
diliUutn,  Ph.  L,}  prepared  as  above,  ia  a  colourless  and  odourless  liquid.  It  pos- 
sesses the  usual  characteristics  of  an  acid ;  that  is,  it  is  soar  to  the  taste,  reddens 
litmus,  and  neutralizes  bases.  Its  sp.  gr.,  according  to  the  London  Pbarmocopana, 
is  1.064.  By  evaporation  it  acquires  the  oonsistenoe  of  treacle  {hydraietl  pJiatpho- 
rie  add) ;  and  when  exposed  to  a  higher  temperature,  it  loses  water  and  becomes 
pyropkosjjwrie  acid  (2H0,  PO).  At  a  doll  rod  heat  a  further  evolution  of  water 
laices  place,  and  a  compound  is  formed,  called  metapJiospltoric  add  (HO,  PO*); 
thb  is  fusible,  and,  by  cooling,  concretes  into  a  transparent  solid,  colled  glacial 
pho^thorie  acid. 

Characlrriitia. — If  the  common  or  tribasic  phosphoric  acid  be  saturated  with  an 
alkali  (soda)  so  as  to  form  a  soluble  phosphate,  it  may  be  distinguished  from  oil 
acids  by  the  following  characters :  It  throws  down,  with  the  soluble  salts  of  lime, 
lead,  and  baryta,  while  precipitates  (jihiKphalfs),  soluble  in  nitric  acid.  If  tho 
phosphate  of  lead  (3PhO,  i.PO>)  (thrown  down  by  a  soluble  salt  of  lead)  be  healed 
in  the  oxidizing  flame  of  the  blowpipe,  it  yields  a  colourless  and  transparent  bntlOD, 
which  turns  opake  and  crystalline  od  cooling.  Nitrate  of  silver  yields  with  tha 
oommon  phosphate  a  light  yellow  precipitate  (tribasic  pkotpliate  of  silver,  3AgO, 
ePO'),  soluble  both  in  nitric  acid  and  ammonia.  Seacjuichloride  of  iron  added  Id 
the  solution  of  alkaline  phosphate,  causes  a  white  gelatmons  precipitate  (pir^Au- 
phatc  of  iron)  insoluble  in  acetic  acid.  Hydrosulphurio  aoid  produces  nathet 
change  of  colour  nor  precipitate  in  a  solution  of  phosphoric  acid  or  phosphate. 


oride  of  barium  is  to  detect  sulphuric  add :  while  the  nitrate  of  silver 
irwMoric  acid.  Should  any  free  nitric  acid  be  present,  a  portion  of  the 
I  Bilver  would  be  dissolved,  with,  on  the  application  of  heat,  the  evolution 
le  of  nitrogen;  and  Uie  solution  would  vield  a  dark  precipitate  with 
hnrio  add.  Moreover,  if  the  liquid  contains  nitric  acid,  it  will,  by  the 
t,  decolorize  a  solution  of  indigo ;  and  when  supersaturated  with  lime, 
id  evaporated,  yield  nitrate  of  lime.  If  phosphorotts  acid  be  present,  the 
ill  yield  a  precipitate  of  calomel  on  the  addition  of  excess  of  bichloride 
y^  and  a  black  precipitate  on  the  addition  of  protonitrate  of  mercury. 
le  liquid  contain  arseiiious  add,  a  yellow  precipitate  (orpimeiitj  AsS**) 
d  when  sulphuretted  hydrogen  is  transmitted  through  it.  If  arsenic 
veent,  the  acid  liquid  yields,  when  saturated  with  sulphuretted  hydro- 
fneserved  in  a  stoppered  bottle  for  a  day  or  two,  a  light  yellow  pro- 
penulphuret  of  arsenic,  AsS') ;  but  if  sulphurous  acid  be  added  and 
ed|  so  as  to  convert  the  arsenic  into  arsenious  acid,  sulphuretted  hydro- 
ees  immediately  a  yellow  precipitate  (orpiment,  AsS").  The  absence  of 
litate,  on  the  addition  of  carbonate  of  soda^  shows  that  no  phosphate  of 
17  other  earthy  phosphate  is  present. 
unoN. — ^Pure  anhydrous  phosphoric  acid  is  thus  composed : — 

Jtomt,       Eq.  Wt,  Per  Cent.  BerzeliuM,  DtUong.  Davy, 

1 32 44.44 43.036 44.923 42.6 

5 40 55.55 56.064 55.077 57.4 

•Old  .  .  1 72 100.00  ....  100.000  ....  100.000  ....  100.0 

fluidounce  (s  4G5.5  grs.)  of  the  diluted  acid  of  the  Pharmacopodia  is 
1^  132  grains  of  crystallized  carbonate  of  soda,  it  follows  that  100  grains 
d  are  saturated  by  about  28  grains  of  the  carbonate.  This  indicates  the 
»f  about  7  per  cent,  of  real  or  anhydrous  phosphoric  acid. 

By  Weight. 

ipboric  Acid 7 

•r 93 

Diluted  Phosphoric  Acid,  Ph.  X. 100 
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it  perhaps  deriycs  from  its  being,  as  Burdacb^  expresses  it,  ^'less  heterogeneous  to 
the  human  organism,  since  it  has  a  considerable  share  in  the  composition  of  it/' 
The  same  authority  also  observes,  that  besides  fulfilling  the  indications  of  the 
mineral  acids,  '^  it  much  exalts  the  excitability  when  the  organism  is  weak." 

Various  effects  have  been  ascribed  to  this  acid,  which  require  to  be  further  inves* 
Ugated  ere  they  are  admitted.  Thus  Hccker'  says  it  exerts  a  special  influenoe 
over  the  nervous  system,  in  virtue  of  which  it  possesses  the  power  of  allaying  pain 
and  spasm.  Lentin'  considers  it  to  be  endowed  with  the  specific  power  of  influenc- 
ing surfaces  and  the  bones,  whereby  it  is  enabled  to  ameliorate  various  morbid 
conditions  of  these  parts.  Sundclin^  regards  it  as  a  stimulant  and  tonic  to  the 
sexual  organs.^    Various  effects  have  been  ascribed  to  it  by  Herder.* 

Phosphorous  AciD.-^This  acid  possesses  poisonous  properties.  Woliler  and  Frerichs^  state 
that  phosphorus  agrees  with  arsenic  in  its  eflects  on  living  beings,  in  the  circumstance  that  its 
lower  oxide  (e.  g,  phosphorous  acid)  is  more  injurious  than  the  highest  (phosplioricacid).  Their 
experiments  do  not,  however,  confirm  those  made  by  Weigel  and  Klug  in  J  844,  in  which  it  was 
observed  that  phosphorous  acid  produced  inflammatory  swellings  of  the  mucous  membrane  of 
the  stomach,  while  phosphoric  acid  did  noL  The  importance  of  using  phosphoric  acid  free 
from  phosphorous  acid,  is,  however,  well  established. 

Uses. — Phosphoric  acid  has  been  employed  in  the  same  cases  in  which  aulphurio 
and  other  mineral  acids  have  been  used,  and  under  the  same  regulations.  It  may 
be  employed  for  a  longer  period^  without  disturbing  the  digestive  functions,  than  the 
other  agents  of  this  class. 

It  has  been  used  in  certain  cases  rather  on  theoretical  than  practical  grounds. 
Thus  its  power  of  dissolving  phosphate  of  lime  has  led  to  its  employment  in  those 
forms  of  lithiasis  attended  with  phosphatic  deposits  in  the  urine  (see  foot-note  at  p. 
213),  in  ossification  of  the  arteries  and  cardiac  valves,  and  in  exostosis  and  other 
osseous  tumours.  Lcntiu  used  it  as  a  local  agent  to  check  caries,  from  a  notion  that 
this  disease  depends  on  a  deficiency  of  phosphoric  acid  in  the  part  affected.  Woulff 
applied  it  to  promote  the  formation  of  bone. 

There  are  several  other  diseases  against  which  this  acid  has  been  administered. 
Thus  it  has  been  given  in  blennorrhoea  and  leucorrhoea,  when  the  secreted  fluid  was 
thin  and  acrid  (Sundclin) — in  profuse  suppuration,  to  diminish  the  quantity  and 
improve  the  quality  of  the  secreted  matter.  Sundelin  has  found  it  useful  in  hys- 
terical affections  of  young  and  irritable  subjects — in  impotency  of  the  male 
(Berends) — in  diabetes — and  in  jaundice.  Dr.  Paris'*  has  found  it  to  assuage  the 
thirst  so  commonly  present  in  diabetes,  more  eilectually  than  any  other  acidulated 
drink. 

Administration. — Internally,  the  dilute  phosphoric  acid  should  be  given  in 
doses  of  from  ten  minims  to  a  fluidrachm,  properly  diluted.  Mixed  with  eight  or 
ten  times  its  volume  of  water,  it  may  be  employed  as  a  wash  in  caries. 

Antidotes. — (See  Suljjhuric  Acid.) 


Order  VI.  SULPHUR  AND  ITS  COMPOUNDS  WITH 
OXYGEN,  HYDROGEN,  AND  CARBON. 

10.  SULPHUR.  —  SULPHUR  OR  BRIMSTONE. 

Symbol  S.     Equivalent  Weight  U).     Equivalent  Volume  of  Sulphur  Vapour  0.10  or  [  j 

History. — Sulphur  (from  sal,  and  ttl^jfirc)  has  been  known  from  the  most  remote 
periods  of  antiquity.    It  is  mentioned  by  Moscs,^  Ilomcr/**  and  other  ancient  writers. 


»  ArzneimitteUehre,  Bd.  iii.  S.  .19.3,  leiH).  a  Jbid.  Bd.  ii.  8.  305. 

■  Beitragf  zur  ausab.  HtUk.  Bd.  ii.  S.  139.  «  Hf.ilmittell.  Bd.  ii.  8.  234. 

•  Dupanquier  states  that  the  wurk-poople  exposed  to  the  phosphoric  fumes  in  lacifer-mateh  iniLiiQfM- 
tories  do  not  appear  to  experience  Hexuiil  excitement  therefrum. 

•  Hufelnnd's  Journ.  Bd.  ix.  St.  3,  S.  148.  '  Chemical  Gazette.  June  15, 1818. 

•  Appendix  to  the  £ighth  Edition  of  the  Fharmacologia,  Lond.  1836. 

•  Genesis y  xix.  24.  "  Iliad,  lib.  xvi. 


Natdbal  Hutobt;  Fbkpakatioii.  85S 

Thfl  woid  brim^oiu  {biyiutan,  u  written  hj  Piers  Plooghnun),  ■ignifim  frrouutioM, 


MbnpbK 


Naiukal  HiBTOBT.~-It  u  foiud  ia  both  kingdonu  of  nfttiire. 

a.  I>  TIB  IvoBiimu  EiianoM. — Aiifntor  virpii  m^W  occun  in  two  formi:  eiihu  im- 
btddad  in  locki  (nmniaii  lufiH  n^iir),oT  produced  by  lubliniBlion  (gelamie  nlpkir).  In 
Simlj'  it  ii  finiul  in  bedi  in  a  blue  clay  IbrniaLioD,  which,  in  ths  opiaioa  of  Di.  Diubaoy,  i* 
mon  ncant  than  chalk,  but  is  of  ihe  nme  age  with  (be  gjrpBum  beda  in  ihe  neighboorhood  of 
FM*.  Bol&tm«  (called  by  Ifae  Bncienu  Fomm  FiiInHii,  or  ihe  Coiirtof  FUnni),  a  kind  of  balf- 
KtiBR  vokaiM)^  in  tha  Tidaily  of  Naplet,  itcelebralad  for  iu  nalivs  nilphur,  which  iaoolleoud 
ia  MMudanble  qoantitie*  tor  the  parpoae  of  commerce.*  SuJphui  ii  al»  found  in  ihe  miDeral 
kincdoni  in  »  date  of  comtrinaiioiL  Thui  nilpburouB  arid  gu  ii  cToIved  by  volcanoea.  Sul< 
phnic  arid  ii  found  Dative  both  in  the  free  and  comUned  Hate* :  bydronilphuric  acid  gai  ii 
«*i>I«e*l  Ihxn  the  pure  fnlphuroi*  or  hepatic  wsteri  (lee  p.  310),  and  from  the  loilia  lome 
m;  lanly,  mlphar  ii  found  in  combination  wilh  mEtali. 

m  0»aA>iBai  Eivbdox. — Sulpbm  ii  fband  both  in  animali  and  plant*.    Thiu  it  ii  a 
oralbamiDOiu  or  protein  >ulMlBne«a  (wasii/f,  p.  116J,  oTtheallyla  oil*  (we  ante,  p. 
333},  or  cyMie  oiide  (Me  ohK,  p.  393},  &c 

Fkmpabation. — Sulphur  is  procured  in  two  vnyt :  bj  the  purifiofttion  of  native 
■nlphnr,  ai  hij  the  decompoBition  of  the  nktive  BnlpbnretB.  The  Hulphor  of  British 
aoBUtone  is  almost  exoluslTely  obtained  in  the  fint  way.  It  ia  brought  prindpsllj 
frcB  Sicily. 

■.  nirifieation  of  native  lulphur. — In  Sicily,  the  native  snlphnr  is  submitted  to 
a  Tilde  procees  of  fosion :  it  is  collected  in  he^>B,  which  are  set  fire  to  on  the  snrfaoe : 
the  heat  dcTeloped  by  the  combustion  of  one  pOTtion  fuses  another.* 

Anodier  mode  of  extracting  snlphur  is  by  distillation  in  earthen  pots  in  a^raaee 
gaOety.  These  are  arnuiged  in  two  rows 
m  a  Iwge  oblong  foinace,  Fig.  58  (A,  a), 
the  top  of  each  pot,  which  serres  ibr  the 
intiodiKiion  of  the  sulphur  and  for  the 
msonl  of  the  reriduam,  being  Icept 
dond  during  the  operation.  The  upper 
and  latenl  part  of  each  pot  communi- 
cates  with  an  inclined  tube  of  abont  two 
inches  diameter  and  fborteen  long. 
When  the  fire  is  lighted  in  the  fomaoe, 
tta  snlphar  fuses  and  sublimes,  and 

pa«es  tOTODgh  this  tube  into  another       

pot  (a),  placed  on  the  outside  of  the  DatHLaia,  0/  NoHm  8i>fyhm. 

fnmaoe,  and  perforated  near  ita  bottom 

to  allow  the  melted  snlphur  to  Sow  into  a  ptul  (c)  contuning  water,  where  it  con- 
geals, and  forms  rough  or  ervde  tu^vr.* 

ff.  DeeompotUion  0/ mtlallic  mlphurOt. — In  some  places  snlphur  is  proonred  by 
the  decomposition  of  metallic  snlphmets  (of  iron  and  copper)  by  beat.  This  is 
efteled  in  nrions  ways.  At  Ramelsbcrg,  and  some  other  places,  pyrites  are  heated 
or  tonefied  in  pyramidal  heaps  (RiMhav/en)  covered  by  earth.  The  sulphur  is 
partly  burnt  and  converted  into  sulphurous  acid,  and  partly  voktiliied  to  the  summit 
of  toa  truncated  pyramid,  where  it  ia  condensed  in  cavities  made  for  the  purpose, 
and  from  which  it  is  removed  from  lime  to  time  in  ladles.*  Another  method  cc«- 
Bsta  in  roBstingthe  pyrites  in  ohambera  or  ovens  (Roilojm).'  This  is  the  method 
sdopted  at  the  Farji  mine  in  AnKlesea.  The  copper  pyrites  are  roasted,  by  which 
part  cf  the  sulphur  is  burned,  while  the  remainder  is  voladlized  and  collected. in 
'    «  eonnected  with  the  domes  of  the  fumaoes  by  means  of  horiiontal  flues.' 

111!  tnttrtaia  Iha  opinion  that  ftieillHA  nlpbnr  ii  of  cnvuLie  (■ninuJ)  orifia.    Bee 
1,  lUB;  alio,  Lnmliard,  iF>»lt*t*ArOr^f<>(iW(i(,  B.Ae.  Rcidcl.lSM. 
m  Bir  If .  n— !■—■'■  CuiRpi  FItlitTMi,  I'n.         ■  Dubuy,  D4uHflitm  ■/  Ttliiimi,  f.  IVT. 

•  Damaf,  TrmM  it  CMmI.,  t.  l«i,  p.  131. 

•  C.  A.  fcUSlet,  Oi  —*<.  tnurriilu  tut  JnrM-wrfcM,  Bnosaehweif,  1.38;  aad  Ckiptal'i  TTrmniri 
^Ckmlitiw,  vol.  i.  p.  W,  Lonfl.  »!»■ 

•  rater,  qaouS  by  L.  Gndla,  i.  SDO.  *  AikLn'a  Bia.  ^Ckim.  io\.  ii.  art.  SB(]>»Br,  t-  »• 
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A  third  method,  employed  in  Snxonj  and  Bohemia,  consista  in  submitting  pjrites 
to  heat  in  earthen  tubes  pinccd  in  a  furnnce  gallery.  The  aulpbur  is  condensed  m 
a  receiver  coDtainiiig  water'  By  this  process  common  iron  pyritea  (FeS*)  ts  de- 
fied of  an  at^m  of  sulphnr,  and  the  reeiduAl  flnlphnret  (Fe8),  cnllcd  Sthuxfd- 
briindt,  is  used  for  making  green  vitriol  (L.  Gmelin). 

PttOPEliTiES  OF  Crude  Sulphur. — Crude  or  rough  solphur  (tuljthur  erudum)  Is 
imported  into  England  chiefly  from  Sicily.  Of  607,808  cwt.  imported  in  1834, 
486,766  cwt.  came  from  Sicily  (M'CulLoch).  It  comes  over  in  irregular  bloclta  or 
maaaes,  whose  colour  is  somewhat  paler  than  that  of  refined  sulphur.  Fine  SicilisD 
sulphur  contains  not  more  than  3  per  cent,  of  foreign  matter,  chiefly  enrthy,  bnt  not 
at  all  arsenical  (Ure). 

Vauquelin'  distilled  200  grains  of  rough  sulphur,  and  obtdned  a  residDoiD  of 
0.82,  composed  of  silica,  oarbontita  of  lime,  iron,  bilDmiooua  charcoal,  alumium,  «Dd 
magnesia;  but  theproportitm  of  earthy  matters  is  generally  more  considerable.  8ni- 
phur  obtained  from  pyrites  usually  coutdns  orpiment  (AsS'). 

RXFIMNO. — There  are  three  moiles  of  refining  sulphur :  vii.  first,  fusion  and 
decantation;  secondly,  distilbtion;  thirdly,  sublimation.  Formerly,  sulphur  was 
refined  by  fusing  it  in  an  iron  caldron,  allowing  the  earthy  impurities  to  snbnde, 
and  ladling  out  the  supernatant  liquid  sulphur.  At  present,  sulphur  b  refined  by 
distillation  and  sublimation :  by  distillation,  mastive  ftJphur  is  obtained;  I 
mation, ^STi'cre  n/  sulphur 


For  this  purpose  crude  sulphur  is  put  into  an  iron  pot  (Pig.  54),  set  in  brick  work, 
over  a  proper  fire.  To  this  is  adopted  an  iron  head  (n),  removable  by  a  crane,  and 
communicating  by  two  tubes  or  necks  (fi  and/),  the  one  with  the  sulphur  chamber 
(rf),  the  other  with  the  iron  receiver  fj;),  which  is  immersed  in  water.  The  oommo- 
nication  {/)  between  the  still  and  the  receiver  being  shut  off,  the  sulphur  disbls 
into  tbe  sulphur  chamber  {d),  on  the  walla  of  which  it  is  deponted  in  a  pulvemlent 
fcraju     When  obtained  in  this  stale,  it  ia  ta^a&jimeeri  <tf  md^»a».     Tha  dooriato 

'  Aim.  U  Qkim.  xiT.  t>. 
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this  obaaber  is  plaoed  near  the  ground^  and  is  eloaed  when  the  proceas  is  going  on. 
K  the  oommnnication  (h)  between  the  still  and  the  sulphur  chamber  be  shut  off  by 
turning  the  handle  (c),  and  the  oommunication  (/)  between  the  still  and  the  receiver 
M  opened,  the  sulphur  distils  oyer  and  condenses  into  a  liquid  which,  when  solidi- 
fied, oonatitates  the  refined  sulphur  of  commerce.  The  elbow-pipe,  which  forms  the 
OQBimiinicatioa  between  4he  still  and  the  receiver,  is  encased  in  a  metal  jacket, 
between  which  and  the  tube  a  current  of  cold  water  is  continually  flowing  from  the 
bati  (t)i  and,  after  passing  around  the  receiver  (^),  escapes  at  k.  The  top  of  the 
nenver  is  perforated  by  a  vent  pipe  (K),  and  is  supplied  with  a  circular  aperture, 
by  which  the  liquid  sulphur  can  be  ladled  out,  but  which  is  usually  kept  closed  hj 
a  moveable  lid. 

XteFBBUBS.*— Refined  sulphur  occurs  in  two  forms  in  commerce : — 

let  Mamvej  either  in  lumps  or  in  sticks.  The  former  is  called  lump  sulphur; 
the  latter,  siickf  roll,  or  cane  sulphur  (sulphur  in  hcLculis ;  sulpliur  in  rotulis; 
fic^iir  rotundum;  sulphur  citrinum), 

2dlj.  Pidvtndmtj  called  sublimed  sulphur  (sulphur  suUimatum),  or  JUm^s  of 
tmlpikur  (flores  sulphuris). 

Solid  aiilphur  may  be  either  crystalline  or  amorphous. 

••   CrystaUsM  Sulphur,  As  it  is  capable  of  crystallizing  in  forms  Fig.  55. 

bdoDging  to  two  ^stems  of  crystallisation,  it  is  said  to  be  dimor- 
phous. Sulphur  in  acute  rhombic  octahedrons  (Fig.  55),  belong- 
ing to  the  right  prismatic  system  (see  ante,  p.  186),  is  found  native, 
and  may  be  also  obtained  by  crystallising  sulphur  from  its  solu- 
tion in  sulphuret  of  carbon.     8p.  gr.  2.0454. 

Sulphur  in  oblique  rhombic  prisms  (Fig.  56),  belonging  to  the 
oblique  prismatic  system  (see  ante,  p.  187),  is  obtained  by  fusing 
it  and  allowing  it  to  cool  slowly.     Sp.  gr.  1.982.  AcuurhtmbicotU' 

^.  Soft  amorphous  sulphur.  When  sulphur  is  heated  to  340'',      ^^rformof 
it  beoomes  viscid;  and,  oy  increasing  the  heat,  the  viscidity  in-      tiveauiphar). 
creases,  until  the  temperature  arrives  at  between  400°  and  500°. 
If,  while  in  this  state,  it  be  suddenly  cooled,  as  by  throwing  it  ^^'  *^^' 

into  water,  it  remains  quite  soft,  so  that  it  may  be  drawn  out  into 
threads.  In  this  state  it  is  called  soft  amorphous  sulphur.  Its 
ap.  gr.  is  from  1.957  to  1.961.  K  it  be  melted  and  cooled  slowly, 
it  reaoqnirea  its  crystalline  property. 

The  anlphur  of  commerce  occurs  in  three  prevailing  colours : 
namely,  lemon  yellow  verging  on  green,  dark  yellow,  and  brown 
yellow:  these  shades  result,  partly  at  least,  from  the  different  ^^^I^J^  tpuSSpla 
degrees  of  heat  to  which  it  has  been  exposed  during  its  fusion  or  fnrm  of  loiphur 
extraction  on  the  large  scale,  the  palest  variety  having  been  the  ./^  cooiirn^)!"^ 
least  heated  (Brande). 

Sulphur  has  a  very  feeble  odour,  and  scarcely  any  taste.  It  is  a  bad  conductor 
of  eleetridty ;  and,  iherefore,  by  friction  becomes  powerfully  electric.  It  is  a  bad 
oondnctor  of  heat ;  and  when  grasped  in  the  worm  hand,  crackles,  and  sometimes 
brealu  to  pieces.  It  is  fusible,  volatilizable,  and  combustible.  In  atmospheric  air, 
it  Imnis  with  a  pale  blue  flame,  and  emits  a  large  quantity  of  fumes  having  a  pecu- 
liar mflbcating  odour  (sulpJiurous  acid). 

CSbaracterufics.»--'Sulpnur  is  easily  distinguished  from  other  bodies  by  its  fusi- 
bOi^i  ita  Tidatility,  and  its  burning  with  a  blue  flame,  and  the  evolution  of  sul- 
plmniiu  add  gas,  the  odour  of  which  can  be  easily  recognized. — The  presence  of 
■dphnry  in  aome  metallic  sulphurets,  may  be  recognized  by  the  evolution  of  sul- 
ffciqiied  hydrogen,  when  they  are  treated  with  hydrochloric  acid.  In  other  sul- 
pkunla,  the  sulphur  is  detected  by  the  odour  of  sulphurous  acid  which  they  evolve 
when  heated  on  charcoal  before  the  blowpipe. — ^In  some  organic  substances  (e.  g, 
fibrine,  albumen,  caseine,  cystic  oxide,  &c.)  sulphur  may  be  detected  by  boiling 
them  in  a  solution  of  .caustic  potash  to  which  acetate  of  lead  has  been  added :  sul- 
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phorct  of  lead  (known  by  its  d&rk  or  black  appeaxanoe)  U  oblaincd, — In  some 
cweB,  the  presence  of  sulphnr  is  determined  by  fusing  the  suspected  substance  with 
caustic  potash  and  nitrato  of  potash,  and  thereby  converting  the  sulphur  into  sul- 
phuric acid,  which  may  be  detected  by  the  barytio  saita  (see  Sulpkvrie  Acid). 

PUBITT, — Sulphur,  when  pure,  is  perfectly  volatile ;  the  presence  of  fixed  earthy 
imparities  may,  therefore,  be  detected  by  volatiltiing  it. — Pure  sulphur  is  soluble 
in  DoiliDg  oil  of  turpentine,  which  does  not  act  on  the  usual  impurities  of  commer- 
oiul  aulphur. — If  sulphur  contains  sulphuret  of  arsenic,  digest  in  caustic  ammonia, 
which  has  no  action  on  pure  sulphur,  but  dissolves  the  arsenical  sulphuret;  and  on 
supeisaturaling  the  solution  with  hydrochloric  acid,  a  yellow  precipitate  of  arsenical 
Balpbaret  is  obtained. 

pHrsiotooiCAli  Effects,  a.  On  Vegetahles. — Sulphur  does  not  appear  to  be 
injurious  to  vegetables,  for  seeds  vegetate  and  produce  thriving  plants  when  sown 
in  sulphur. 

0.  On  Animals. — At  the  veterinary  school  of  Lyons  it  was  found  that  a  pound 
of  sulphur  killed  horses  by  producing  violent  inflammation,  recognizable  daring  life 
by  the  symptoms,  and  after  death  by  the  morbid  appearances.' 

y.  Oa  Man. — The  general  action  of  sulphur  on  the  system  has  been  already 
noticed  (see  ante,  pp.  142  and  221).  On  account  of  its  being  most  insoluble  in  the 
ftnimal  juices,  its  topical  action  is  scarcely  more  than  that  of  a  mechanical  irritant. 
Aa  I  have  before  olwerved  (see  ante,  p.  221),  sulphur  is  probably  rendered  soluble, 
and  therefore  absorbable,  by  the  soda  of  the  bile. 

In  small  and  repealed  data,  sulphur  acta  as  a  gentle  stimulant  to  the  secreting 
organs,  especially  to  the  ekin  and  the  mucous  membranes,  particularly  the  bron- 
chial membrane.  It  promotes  the  capillary  circulation  of  these  parts,  and  increases 
their  secretions.  Sundelin'  says  it  operates  specifically  on  the  mucous  membrane  of 
the  rectum,  and  thereby  promotes  critical  hemorrhoidal  secretions.  That  it  becomes 
absorbed  is  shown  by  the  odour  of  hydrosniphuric  acid  which  it  communicates  to 
the  sweat,  urine,  and  milk,  and  by  silver  articles  becoming  blackened  in  the  pockets 
of  patients  who  are  under  the  influence  of  it.  By  the  German  physicians  it  is  con- 
sidered a  resolvent.  "  From  mercurial  and  antimonial  medicines,"  says  Sundelin, 
"sulphur  is  distinguished  by  its  great  diffusibility,  in  virtue  of  which  it  approzi- 
mates  te  the  exciting  tonic  agents ;  and  also  by  its  not  possessing  the  liquefacieni 
properties  of  these  agents." 

In  lajyer  doses,  as  from  one  to  three  or  four  drachms,  sulphur  acts  as  a  mild 
purgative,  without  exciting  the  pnlse  or  oooaaioning  griping.  As  the  stoob  are 
usually  solid,  Dr.  Paris'  conclndes  that  the  action  of  snlphur  on  the  bowela  is  con- 
fined to  the  muscular  coat.  In  very  large  doses,  Ilartwig  has  seen  it  cause  gastro- 
enteritis (Oesterlen), 

Uses. — Sulphur  is  employed  both  internally  and  externally. 

a.  IntemaUi/. — It  is  given  for  various  purposes.  In  affecliom  of  the  rectum,  U 
stricture,  hemorrhoids,  and  prolapsus,  it  is  a  valuable  agent  as  a  mild  purgative :  I 
have  frequently  employed  it  in  these  cases  as  a  substitute  for  castor  oil.  In  order 
to  promote  its  purgative  effect,  it  is  sometimes  necessary  to  conjoin  magnesia  or  the 
bitartrate  of  potaeh.  In  chronic  ctUanemn  diieases,  more  especially  prurigo,  impetigo, 
and  scabies,  the  internal  use  of  sulphur  is  sometimes  attended  with  great  beneat. 
In  prdvwiiary  affection;  as  chronic  catarrhs  and  asthma,  it  is  sometimes  nseM.  In 
rheumalic  OTui  gvuty  affections  also.  After,  an  att&ck  of  acute  rheumatism,  when 
the  joints  are  left  in  a  swollen  and  painful  state,  I  have  seen  sulphnr  prove  highly 
oseful.  It  is  popularly  taken  with  ardent  spirit  (gin)  in  this  complaint.  It  has 
been  employed  as  an  anihelviintic.  Vogt  employs  it  as  a  resolvent  in  inflftmmalion; 
as  in  croup,  bronchitis,  peripneumonia,  and  abdominal  inflammation.  In  some  ooo- 
stitutional  diseases,  as  scrofula  and   secondar;  syphilis,  it  has  been  used  as  an 
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oitofofAM.  Tortul  hu  propoied  mlphaT  u  t  pnaemtin  agtinat  measlefl :  bat, 
aa  wght  be  expected,  ezperienoe  shows  anlphar  pOBHSUB  no  prophylactic  power  of 
tUi  kind,  and  that  the  tmj  preeerTative  is  imUtioii. 

fi.  £dlenial^.^4nlphnr  is  a  moet  valuable  remedy  in  nriona  akin  diseaaea, 
■an  amoallT  aeabia.  It  ia  supposed  by  some  that  ita  onTative  power  in  tbia 
Ammo  depeBda  on  ita  poisonoos  inflnenoe  over  the  so-called  iteA^nieet  (iSttreopfet 
AnMt  n  Baapail,  the  Aeanu  Seabiei  of  other  writers);  a  little  parasite  belong- 
nigto  tbe  daaa  AratAnida  (spiders)  of  articulated  animalo,  and  therefore  improperly 


Bot  aome  donbte  have  been  entertained  whether  this  animal  be  the  cause,  effect, 
or  nera  aeoompaniment  of  itch.  lUyer*  observes,  that  it  is  indubitable  that  the 
avmber  of  these  inaeota  bears  no  proportion  to  that  of  the  vedclea.  "  It  Is,  further," 
he  adda,  "  rate  to  diaoover  these  insects  on  Uie  abdomea  and  on  groins,  where  the 
enption  of  acabiea  is  nevertheless  very  common  and  very  apparent ;  moreover, 
aeaoiea  la  known  to  oontinae  when  no  more  acari  are  to  be  discovered."  Sulphnr 
ia  aUo  a  moat  Talnable  application  in  various  other  skin  diseases,  ss  porrigo,  ii 
patigo^&e. 

ADIOinBKKATlOM.— See  SvfphuT  ntblimalum  and  Su^ur  prtedpHatum. 

h  IDIPECI  SCBUIiTDI ;  Sulphur,  L. ;  Sublitjud  Stdphur;  Flora  Sulphwu 
Flmen  of  Sulphur.     [Sulphur  Lotum,  U.  8.;    Waihit^  Sulphur. y-Tiua  snb- 
itaaee  ia  obtained  bj  snUimaUon  in  the  way  already  explained  (see  ante,  p.  354). 

!nw  Edinburgh  College  orders  it  to  be  thus  preiMred  :— 

'SablinM  talphur  m  a  pn^er  T«wel;  wuh  ihs  powder  tlio*  obnined  wilb  boiling:  water  in 
■MMesiva  portioDi  till  tba  water  ceaiei  to  have  ao  acid  taita ;  iban  dry  the  lulphur  with  a 

Aa  nniallj  nepared,  snblimed  snlphnr  is  apt  to  be  contaminated  with  a  little 
aillwiniL  aiiiil  (fbnned  by  the  oxidation  of  salphor),  which,  in  both  the  Edinburgh 
aad  Dwlin  Fharmaoopceiaa,  ia  ordered  to  be  removed  by  washing.  When  thna 
|im*M,  it  ia  called  wathed  lu^ur  (lulphur  lofum  vel  d^uratuin). 

flh^riar  fcAMi  is  prepared  hf  pouring  hot  water  od  mblimed  inlphur,  and  repnling  tbe 
wasbinf  so  long  ai  tbe  effnaed  water  appeaii  to  be  oontaminated  with  acid.  Tbi*  U  diseovera- 
Ue  bf  ineuii  of  liimiu.    The  (nlpbur  is  iben  lo  ba  dried  oo  bibuloiu  paper. 

The  purity  of  anblimed  snlphnr  is  thus  directed  to  be  aacerbuoed  by  the  London 
0(dkp^— 

■  Hupait,  Mimmr,  nr  I' JmicU  dt  la  Oati,  Parii,  ISM. 
*  IVialiM  »  AitMMi  i/f*<  Stim,  by  Dr.  Wiliii,  p.  3W. 


TNORGAMG  BODIES.-^(tnpHCK. 


Fig.  58. 


1  tJ^I-tk 


Ciiron  irellow,    AlK  tempet><iicearGO0°  il  lotaily  HTapomie*.    It  dismlvoi  by  Ibe  aid  of  beat 

The  litmuB  detects  ttio  preaence  of  anj  free  add  (as  sulphurouB  or  salphiiria  a«d). 
Sublimed  Bulpbnr  is  a  ponder  of  abeauljful  green iah-yelluw  odIoot.   It  ib  slightly 

gritty  between  the  teeth.  When  ei^mmed  bj  the  mieroacope,  it  is  found  to  con- 
sist of  smooth  tihuost  opoke  nodular  masses, 
composed  of  globules'  united  together  while  in 
the  liquid  stute  (see  Fig.  &S).  When  crushed, 
they  break  into  irregulnr  fragments.  No  crys- 
tals or  traces  of  crystulline  lextiue  are  percepti- 
ble.^ 

If  the  TRpour  of  bailing  sulpliur  be  leoaivad  od  ■ 
IjliuaplBle,  ir  txiiiiieuse«  in  very  eidkU  inmiparenl  viaail 
e\oimlia.  If  iliese  be  k«pt  undwiurbed,  lh«]r  become 
opnlie,  bat  retnin  Ibeit  nninileil  tbrm.  Thii  oondRioa, 
as  well  as  absence  cif  light,  Hiisls  in  flie  cbamber  in 
wliich  niblimed  sulphur  is  ilepotiwd,  Bad,  therefbrr, 
nccounta  Tot  the  louiiileH  fbimi  and  tmooibneis  or  Iha 
nodules  of  lobUtned  aulpbiir  of  commeree.  If,  Iiow- 
ever,  Ibe  glass  plate  be  shaken  and  exposed  to  light, 
~  «*!>•  '(Ttie'inicripmeTet  SDarrei  'iie  '''*  g'^bulei  become  mnvertei!  into  ciysialline  majsH 
rqiui  toLlKiicjRDiaFiga,  S9uid6U.)      whcue  intfnce  is  noeven  frDm  (be  projecting  crysnis. 

Internally,  sublimed  sulphur  ia  usually  given  with  syrup  or  treacle,  in  the  form 
of  an  electuary,  or  suspended  in  milk.  The  dose  of  it,  as  a  purgative,  is  from  one 
to  three  or  four  drocbms.  As  an  alterative  or  sudorific,  tbc  dose  is  about  lulf 
a  drachm. 

I.  SlOPirrB  PR:l!CmTjm™  [U.  S.]  J  Pn-dpi-Mcd  Su/jJinr;  La^  Su7ph«n»  or 
Milk  of  SiilphuT, — This  preparation  waa  known  to  Geber.'  It  is  prepared  by  boil- 
ing together  Sublimed  Sulphur  one  part;  Slaked  Lime  two  parts;  and  Water  eight 
psrls.  To  the  filtered  solution  is  to  be  added  a  sufficient  quantity  of  Hydrochloric 
Acid  to  precipitate  the  whole  of  the  sulphur,  which  is  collected  and  dried  in  a  stove, 
flhe  XJ.  S.  P.  directs  to  take  of  Sulphur  a  pound ;  Lime  a  pound  and  a  half;  Water 
two  gallons ;  Muriatic  Acid  a  sufficient  quantity ;  slake  the  Lime  with  a  small  por- 
tion of  the  Water,  and,  having  mixed  with  the  Sulphur,  add  the  remainder  of  the 
Water;  boil  for  two  or  throe  hours,  occasionally  adding  water,  &  as  ta  preserve  the 
necessary  measure,  and  filter.  Dilute  the  filtered  liquor  with  an  equal  bulk  of  water; 
then  drop  in  sufficient  muriatic  acid  to  precipitate  tho  sulphur.  Lastly,  wash  the 
precipitate  repeatedly  with  water,  till  the  washings  are  tasteless,  and  Ay  it.] 

According  to  L.  Omelin,  when  sulphur,  excess  of  lime,  and  water  are  boiled 
together,  hyposulphite  of  lime  is  formed  in  solution  along  with  a  eompound  either 
of  pentasulphnret  of  calcium  and  lime  or  of  pentasulpburet  of  hylrogen  and  lime; 
13CaO+128=2(5CaO,CaS»)-(-CaO,S<M;  or  13CaO+12S-f-2HO  =2  (6CaO, 
HS-j-f-CaO,  S'C. 

When  hydrochloric  acid  is  added  to  this  solution,  water,chIoride  of  calcium,  and 
sulphur  are  formed:  2  (5CaO,CaS>)-|-CaO,S'0^-|-13nCl=13HO-J-13CaCl-Fl2S; 
er2  (eCaO,  Ha')+CaO,  8'0'-fl3HCI=13HO+13Ca01+128-f2HO. 

Predpitated  sulphur  occurs  in  the  form  of  a  fine,  soft,  dull  yellowish  povrder, 
with  a  grayish  tint.     It  differs  from  sublimed  sulphur  in  its  fineness  and  softness. 


0.0012  =  ris 
0.0008  =  ,^„ 
0.0007  =  t,Vj 


WI./i]rlS18,p.Wli  a) 


0.00031  =  jVro 
0,00028  =  «-,« 
0.00022  =  ,Aj 
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in  it!  pilar  yellow  oalonr,  in  ita  groyiBlk  tint,  and  iU  not  being  gritty  iKtween  the 
teeth. 

Wli«n  Kibmitted  to  microaoopio  examination,  it  ia  found  to  consist  of  very  minute 
^obnke*  w  gnnole*  oonaidenbly  amaller  than  the  globalea  of  Hubliiued  sulplmr 
(wtt  ilg.  69).    No  orjrstals  ot  cr^aUlline  stnicturo  are  pcrceptilile. 


Jf>cr»(VpK  mpptaraact  aj  fturi  pricipi-  Mi>rM(«B{t  OMMrait. .  ^ 

UMiliiilpAiir.    (The  micrijinelrr  rquntcB  impurt)  pntipllauil  iilpktir,  iheieing  (*t 

■ReqiullothoHKBDiii  figi.M  aodlM.)  eryslati  e/  aulphaU  nf  limi  lulmili). 

Ai  found  in  oommereej  precipitated  sulphur  usually  contains  water;  and  hence 
it  has  been  called  hydrate  o/suljAur.  liut  both  Bucholi  and  Bischoff  have  shown 
that,  when  well  dried,  it  contains  hardly  a  trace  of  water  ;  and,  therefore,  that  whioh, 
nnder  ordinary  circumstances,  is  cnatuincd  in  it,  must  be  regarded  as  hygroscopic, 
M  that  the  term  ht/ilmU  is  not  applicable  to  it. 

Benelius  says  ^t,whc»  melted,  it  ^ves  out  a  little  sulphuretted  hydrogonj  and 
on  cooling,  reeumes  the  yellow  colour  it  had  before  it  was  boiled  with  the  alkali. 
H.  Rose*  ascribes  the  paleness  of  precipitutcd  sulphur  to  the  presence  of  sulphu- 
retted hydrogen,  or  probably  of  peraulpburct  (pcntasulphurcl)  of  hydragon,  HS*. 

The  purity  of  sulphur  prxcipitatum  is  tlius  determined,  according  to  the  London 
Phnrmacopccia : — 

Pale  jellow.  Walei  in  wlikh  it  has  lieen  boiled  does  nol  reililen  litmus.  Tho  olher  olia- 
ncler*  are  the  tame  as  for  sublimeil  >ul|iliiir. 

The  predpitatc'I  sulphur  of  commerce  is  ma»t  extensively  aaulteratcd  with  sul- 
phate of  lime.  In  its  preparation,  sutptiurie  acid  has  been  substituted  for  hydro- 
chlorio  acid,  by  which  the  product  contains  nearly  two-thirds  of  its  weight  of 
eryalalliied  sulphate  of  lime.  Mr.  ScUwcitzcr*  analyzed  a  sample,  and  found  it« 
composition  to  be  as  follows : — 

Rnlphnte  of  lime SA. 

Waier  of  cr/stallizBiion  uf  liiilo 13.1 

Eulpbur 3(i.O 

Lno.  aulpliiiris  o(  tlio  sbo|M         .  .         .       lOU.O 

This  adnltented  variety  is  paler  than  iho  pure  preparation ;  and  by  reflected 
artificial  light  it  has  a  glistening  or  latiuy  appearance,  owing  to  the  presence  of  the 
eiystala  of  aulphate  of  lime.  When  suhniittod  to  microscopic  examination,  it  is 
found  to  consist  of  the  granules  or  nmall  globulus  of  precipitated  sulphur  before 

0.00042  =  ,J,.  I  0.00016  —  ^J,, 

0.O004    =  tisB  0.00007  =  niBB 

0.00035  =  ,Vf»  I  0.00000=  ,,|b, 

■  TanaAotft  Annalin.  ilvii. ;  nliv  Phaim.  Ciotritl-Blaiirar  1S39,  S.  411. 

■  3niM  Jiaati  of  UiiUim,  io\.  i.  p.  CIS. 
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mentioned,  largely  intermiied  with  crystals  (see  Fig.  60).  Tlie  aJultentioQ  is 
readily  detected  by  subjecting  the  suspected  preparation  to  heat  in  a  crucible  or  on 
a  fire  shovel,  wheo  the  snlphor  nod  wsiter  of  crystallization  are  voIatiliEed,  leaTing 
behind  the  anhydrous  sulphate  of  lime.  Or  ihe  sulphur  may  be  dissolved  ont  by 
oil  of  tarpentine  or  liquor  potassie. 

The  effects,  uees,  and  doses  of  this  preparation  are  the  same  as  those  of  sublimed 

J.  rNGUBNTDM  SCLPHURtS,  I-.  E,  B,  ;  Sulphur  or  Jirinnlont  Ointment.— (Sah- 
limed  Sulphur  tbas  [3i,i-';  ftj,  J?,  (l'-  S.}'\;  Hog's  krd  tt)j  [3iv,  £ ;  ftiv,  Z).; 
tbij  (f/i  i'.}].  Mil  them  thoroughly  together. — Extensively  employed  in  ecabies, 
porrigo,  and  other  ekin  diseases.  In  scabies,  it  is  to  be  applied  e?ery  night  until 
the  disease  is  cured. 


i   Su/phw   Oinl- 
i  Hellebore,  powdered,  5'i  Nitrate  of   Potash  3ij ; 


;   Ccmpoui 


4.  raCCENTmi  SClPflURIS  COMPOSITUM,  L.  [U.  S.]; 
mmt. — (Sulphur  giv;  White  Hellebore,  powdered,  J 
Soft  Soap  giv;  Lard  Ibj.  Mix.} — This  is  employed  i 
preceding  preparation,  than  which  it  Is  considered  more  efficacious,  but  at  tbe  same 
time  more  irritating.  [The  V.  S.  P.  directs  to  take  of  Sulphur  an  ounce;  Am- 
moniated  Mercury,  BenKoio  Acid,  each  adraobm;  Oil  of  Bergamot,  Sulphuric  Acid, 
each  a  fluidrachm;  Nitrate  of  Pota«sa  two  drachma;  Lard  half  a  pound.  To  tbe 
Ijard,  previously  melted  with  a  moderate  heat,  a<ld  the  other  ingredicDts,  and  stir 
them  constantly  until  they  are  cold.] 

i.  OLEUI  SULPHCRiTCB ;  Sulphurated  Oil;  Bahnmum  Siitphvris,  or  Baltam 
nf  Sulphur. — In  the  London  Phnrmocopoiia  for  1824,  this  compound  was  ordered 
to  be  prepared  by  dissolving  1  part  of  Sublimed  Snlpbnr  in  8  parts  of  Olive  Oil. 
The  compound  thus  procured  cannot  be  regarded  as  a  mere  solution  of  sulphur  in 
oil,  since  the  odour  of  hydrosulpburic  acid,  which  it  possesses,  proves  that  the  oil 
has  nndergOQB  partial  decomposition  :  in  fact,  the  beat  to  which  tbe  oil  la  iBiscd  in 
order  t«  boil  it,  oanses  a  chemical  change.' 

It  is  a  dark  reddish-brown  viscid  substance,  having  an  eitremelj  nnpleasant 
odour.  Its  local  action  is  that  of  an  acrid:  its  remote  operation  that  of  a  stimu- 
lant, causing  thirst  and  febrile  heat.  It  has  been  supposed  tn  possess  cxpeotoranl 
and  diaphoretic  properties.  It  is  applied  to  foul  ulcers,  and  is  employed  internally 
in  chronic  polmonary  affections,  Tbe  dose  of  it  is  from  40  to  50  drops  :  but  ita 
unpleasant  taste  and  smell  almost  preclude  its  use. 

6.  SULPHUR  nVUI:'  Sor*f  Bnmmne  or  Su/phur  Caballia-um ;  SuJphur  Gri- 
;  Slack  StiJphur  or  Sulphur  nii/nim. — This  is  a  gray  powder  composed  of 
ur  and  various  impurities.  It  is  tbe  dregs  romainiog  in  the  subliming  pot 
r  tho  purification  of  sulphur.  Wbea  examined  by  the  microscope,  it  is  found  to 
differ  both  from  sublimed  sulphur  and  precipitated  sulphur,  and  to  consist  of  irregu- 
lar broken  particles.  It  boa  obviously  been  prepared  by  grinding.  It  is  popularly 
supposed  to  be  stronger  than  sublimed  sulphur,  and  is  iu  common  use  in  various 
complaints  as  a  substitute  for  tbe  latter;  but  its  employment  is  dangerous  on  account 
of  the  occasional  presence  of  arsenic. 


Ift 


U.  ACIDinvI  SULPHURICUM.— SUI.PHURIC  ACID. 

Formula  SO*.    EijuU'aInU  KWgAt  1(1.    Eyvivaltal  rolumio/  Vapota-  1  or  j  j 

L         I 

HiSTonY. — This  acid  appears  to  have  been  known  to  Gebcr  as  early  as  the  seventh 
centary.'     In  the  state  in  which  we  usually  meet  with  it  in  English  commerce,  it  is 
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anlhr  dinxminated  oU  of  vitriol    It  wu  finmerljr  called  vitriolie  acid  (addum 

Natd&ai.  Hibtobt. — It  u  fbnnd  in  Iwtli  kingdoma  of  natme. 

■■  I'  -wmm  iBomaxvimiD  Kissdom. — It  i*  Iband  in  the  walen  of  lome  volcanic  regiooi,  and 
it  aTidenllf  ptadoced  bj  iha  combiulian  of  lal- 

ptaw.    Tbe  Bia  niagn  (Vinafpr  Rivei),  wbtcb  Fi«.  ei. 

deaewdi  frooi  Ifaa  TOkano  of  Paracd  ia  Cobmbia 
V  Popara^  bu  MMired  iii  name  fVom  in  add 
papailiH^  whidi  it  deiivei  fram  being  impteg- 
nalaii  witb  aalphniia  and  hTdrochlorio  addi.'  It- 
nns  ftaa  tba  enui  of  Ucmt  Un,  in  Jan,  ii  a  rivet 
wfaieh  alao  oooaini  thii  add. 

Dr.  TbooiBi  ThomKin*  atatea  that  in  Perria  th«ra 
B  an  aaitta  ■>  Mroosl)'  impiegnaied  with  ii,  ihat  it 
it  vted  br  tbe  native*  a>  an  acidulou*  aeBionet  of 
tuA 

Tbia  aoiba  abo  la^'  ibai  there  are  no  Uu  than 
lvniJ'4S*ai  aulphatea  (consiating  of  combinalioni 
of  aalphtuio  acid  with  one  or  more  hues)  ia  the 
Biooal  kjncdom.  The  mtmt  abundant  o[  ihase  i« 
iba  dUpbale  of  lime.  The  nw  tpringi  or  Brjron, 
Caaiaaa  oounl;,  Isn  milei  lOulb  of  the  Erie  canal, 
caDMin  pure  ailphDric  acid.* 

A  !■  TMi  Oa«A>i»D  Kiveoox. — The  sulphatM 
at  lime, pcMah, and  mpiS^  have  been  found  in  planli.' 
Hie  (olpbalei  of  potaah  and  toda  are  menlioDOl  by 
BewljM^  ai  ct  -     •' 


CoMcadtef  Vinagit 


Haudkaotubx  ot  Oil  of  Vitriol. — ThU  subject  I  ghall  oonrider  vnder  three 
lM«di:  1st,  the  Bubstanoes  employed;  2(ltj,  the  apparatns,  or  plan  used;  and 
Sd^,  Ute  prooeaa. 

1.  (SaMfoHoet  emj)lo;/td. — These  are  eight  in  number,  tie.  ; — 

Itt.  Salpbiir,  Si  or  Sdly,  Iron  pyriiea,  FeS'. 

3d.   Nitrate  of  potaah,  KO,  NC;  or  4lli1y,  Nitrate  ofaoda,  NaO,  NO*. 

out.  Snlphnriaacidofip.  gr.  1.7S0:  HO,  80>  plm  water. 

Sih.  Atmoapberie  air,  eonaiiting  of  about  N'  and  0. 

7lh.S(eun. 

fllfa.  Water. 
TliB  lolphiiT  employed  is  that  imported  from  Sioilj.  To  check  its  oonbuation,  it 
ia  toiBetimei  mixea  with  earthy  matter,  and  made  into  tmnoated  pyramidal  masBeB, 
wbicb  an  boiDt  in  the  usual  way.  For  cheapness,  pyrites  is  frequently  sabstituted; 
bvt  ai  it  is  frequently  intenniud  with  arsenical  pyrites,  the  oil  of  vitriol  obtained 
1^  it  ii  apt  to  be  contaminated  with  arsenious  add.  The  pyrites  used  for  the  pur- 
pen  is  prooDied  from  the  Ue  of  Sheppey,  and  rarious  parts  of  the  south  and  south- 
iisluiu  oout  of  England,  fium  Wioklow  in  Ireland,  from  the  Cornish  mines,  and 
ma  from  St.  Lnda.  The  first,  on  aooonnt  of  its  almost  entire  freedom  fr-om  arsenic, 
is  tbs  besL     The  Comiib  pyrites  is  highly  arsenical. 

The  alkaline  nitiate  is  employed  t»  yield  nitrio  acid.  The  manufsctarer's  pre- 
ference of  the  one  nitrate  for  the  other  is  founded  on  motives  of  economy.  For  every 
ewt.  of  aulphnr  burnt  about  10  Hts.  of  nitre  will  be  anfficnent.  (See  a  notice  of  Qay 
lASsae'a  coke  columns  in  foot-note  at  p.  363.) 

2.  J^iparatui  or  plan.     This  consists  of  six  parts,  vis.  :— 

1.  The  lalphur-  or  pj rites-turner. 
9.  Tba  ntinite  pot. 

3.  One  or  more  leaden  chamben  or  bouae*. 

4.  Leaden  concentimjon  pana. 
i.  Giaaa  or  pladniim  retort. 

The  snlphar-bnmer  (E^g.  62,  b ;  and  Fig.  63,  a]  is  a  kind  of  fnmaee,  for  the  grata 


ilafji,  vnl.  i.  p.  Tl 

a,  Fkyi.  Vit*'-  p.  * 


tHUtCtfUllinij^.KO. 


•  TraiU  iK  CUm.  I.  Tna,  p. 


of], 


>tti»^dM.  18  anbstitQf«d,  on  vbiefi  iLe 
■■Biker  is  somcirhEit  difforcni,  a,ni 
—,B^  u  bave  a,  &«-gnU«  for  the  more 


of  the  Bnlpfaor  or  pyrites  opena  into 

:  n  it  tiie  nitrate  is  docoinposed  by  tlie 
;  liL'u  required. 

i:dlulopipeil.  lU  igie  varieB  according 
.'  len  toDB  of  oil  of  Titriol  weokly,  the 
ciibi:-  feet;  or  a  length  of  187  feet,  s 
.'     Tbe  bottom  of  it  is  covered  to  the 


ntul-'Tj  firnn  ihs  £r<it  Eo  Ihe  uemul  fudoi  shumbnr. 

kl^  thii  rti^im-      I,  Pipe  cunVQjiiv  the  eii  not  nhinrlirtl  In  Uia  Siit 
Ite.  (ail  90  trtc  mul  •soomrehnintMra  Inlo  tlia  tklid, 

lUymilif-  I  It.  Thaflnanrwaiteplue. 

I  1-  U*B  huli.by  whicli  Cbiiwi>tkin«n»BtcTtlia«liani- 

«.  Pip*  for  wilhdmrins  ■  nDol!  i>intlaa  of  Bl- 
phniia  neld  from  Ihi  chunbei,  in  onJcr  lo 
tuirtain  in  ip.  ^t.  b]r  the  hfdraiDeEArr 
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extent  of  ihree  or  fonr  inches  with  water  acidulated  with  snlphurio  acid.  Sometimes 
Ihere  ia  A  leaden  antechamber  to  receiye  and  mix  the  gases  before  thoir  entrance  into 
the  large  chamber.  Sometimes  the  leaden  chamber  is  divided  into  two  or  three 
compartments  by  leaden  curtains  placed  across  it,  as  shown  in  Fig.  62,  taken  from 
Professor  Graham's  ElemeiiU  of  Chemistry^  vol.  i.  p.  .324. 

These  curtains  "serve  to  detain  the  vapours,  and  cause  them  to  advance  in  a 
gradual  manner  through  the  chamber,  so  that  the  sulphuric  acid  is  deposited  as  com- 
pletely as  possible  be^Dre  the  vapours  reach  the  discharge  tube." 

Sometimes  small  chambers  (see  Fis.  03,  c,  J),  also  containing  water,  or  long  tun- 
nels, are  appended  to  the  large  chamber,  ^m  which  they  receive  the  escaping  gases 
before  they  are  allowed  to  pass  out  into  the  air.  These  chambers  are  intended  to 
prevent  loss  in  the  process. 

In  one  manufactory  which  I  inspected,  the  chambers  communicated  with  each 
other  through  a  double-necked  stone  bottle,  at  the  bottom  of  which  was  water. 

The  flue  or  waste-pipe  of  the  leaden  chamber  serves  to  carry  off  the  residual  nitro- 
gen of  the  air;  but  a  portion  of  the  binoxide  as  well  as  sulphurous  acid  also  escapes 
by  it 

The  concentration  pans  are  rectangular  leaden  pans  set  in  brickwork  over  a  fire ; 
plates  of  iron  or  tiles^  and  sometimes  a  bed  of  sand,  being  interposed  between  the 
fire  and  the  pan. 

The  glass  or  platinum  retort  is  also  for  the  purpose  of  concentration.  Platinum 
retortSy  notwithstanding  their  great  cost,  are  now  usually  adopted.  Their  price  of 
oourae  depends  on  their  size.  Mr.  Parkes^  had  one  which  held  thirty  gallons,  and 
cost  about  j£360;  but  sometimes  they  are  made  so  large  that  they  are  worth  £1000 
each.  The  platinum  is  protected  from  the  direct  action  of  the  fire  by  being  set  in 
an  iron  pot. 

3.  The  process.  The  process  of  the  manufacture  of  oil  of  vitriol  consists  of  four 
parts  or  stages : — 

1.  The  oxidation  of  sulphur  and  its  oonyersion  into  sulphurous  acid. 

2.  The  oxidation  of  the  sulphurous  acid  and  its  conversion  into  sulphuric  acid. 
3   The  concentration  of  ilie  dihite  sulphuric  acid  in  leaden  pans. 

4.  The  final  concentration  in  platinum  retorts. 

By  combustion  in  the  burner,  the  sulphur  combines  with  atmospheric  oxygen, 
and  is  converted  into  sulphurous  acid  gas:  8  +  0^= SO.  This  passes  by  the  flue- 
pipe  into  the  leaden  chamber.  The  entrance  of  air  into  the  burner  is  regulated  by 
a  sliding  door. 

The  nitrate  is  placed  in  the  nitrate-pot,  and  mixed  with  the  proper  quantity  of  sul- 
phvie  acid  sp.  gr.  1.750.  The  pot  is  tlicn  placed  on  the  sole  of  the  burner,  so  that 
the  fames  of  the  burning  sulphur  play  beneath  it.  By  the  mutual  action  of  the 
add  and  the  nitrate,  an  alkaline  sulphate  is  obtained,  and  nitric  acid  vapour  evolved. 
This  is  conveyed  by  the  flue-pipe  into  the  leaden  chamber.'  Assuming  nitrate  of 
soda  to  be  employed,  the  following  equation  represents  the  changes  which  occur  in 
the  nitrate-pot:  NaO,  N(>-f  2(H0,  SO)=NaO,  2SO»+2HO,  NO.  Part  of  the 
nitric  add  vapour  passes  into  the  leaden  chamber  in  the  form  of  nitrous  acid  and 
oxygen. 

Steam  is  conveyed  into  the  leaden  chamber  from  a  boiler.  It  serves  at  least  two 
purposes :  firstly,  it  causes  the  intermixture  of  the  sulphurous  acid  gas  and  nitric 
add  vapour;  and  secondly,  it  enables  these  two  agents  to  react  on  each  other. 

By  the  mutual  reaction  of  sulphurous  and  nitric  acid  gases,  aided  by  steam,  sul- 
phniic  add  and  nitrous  add  are  produced.     SO+NO^SO+NO. 

'  CA«OT.  BBttnt.ToX.  i.  p.  535. 

*  In  Jnlj,  1819,  I  Tlsltea  Tennant't  chemical  works,  near  Glasffow.  I  there  saw  in  use  Oay  Laisac'i 
eofea  eolannu  for  saving  nitrate  in  the  mannfactare  of  oil  of  vitriol.  The  waste  gases  of  the  leaden  chnm- 
bcra  ore  made  to  pass  through  the  eoke  colunws,  where  they  are  met  by  streams  of  sulphuric  acid  which 
■baofb  all  the  eacaning  nitroos  acid.  The  acid,  thus  charged  with  nitrous  acid,  is  subseqacntly  deprived 
of  its  nitram  acid  (or  denitraudf  as  it  is  termed)  bv  suipharons  acid  in  another  coke  column.  I  was 
informed  that  with  these  columns  the  consumption  of  nitrate  was  not  more  than  two  per  cent.  (These 
colamns  are  figured  and  described  ia  Knapp's  Chemical  Ttcknologffy  vol.  1. 1848.) 
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of  aahydroiiB  salphario  add:  the  remdve  in  the  retort  iMemUeB  <nl  of  vitrioL    The 
eompoeitioii  of  fuming  aolphuric  aoid  la  as  follows: — 


Atoms.  Eq.  Wt.  Per  Ct.  4toms,      Sq.  Wt. 

acid  ...     1     ....    40 
larie  acid  . .     1      ....    49 


Atoms,  nq.  wi.  rer  ui. 
AnhydroQs  salphiirie  acid  . .  3  ....  80  ...  .  80.88  (  ^j.  i  Anhydrous  ■nlphorie 
Water 1  . .  .  .    9  . .  .  .  10.11 )      (  Protohydrate  snlphari 

Faming  inlpharie  acid  ....  1  ....  89  ...  .  99.99  1      ....    88 

L.  Gmelin  says  that  it  is  to  be  regarded  as  a  oompound  of  one  atom  of  wator 
with  several  atoms  of  dry  sulphuric  acid ;  or  of  common  oil  of  vitriol  with  dry 
aoid. 

.  It  is  ofiben  contaminated  with  sulphurous  aoid,  selenium,  earths,  oxide  of  iron, 
and  organic  matter.  When  obtained  by  putting  oil  of  vitriol  into  the  receiver,  as 
above  mentioned,  it  is  of  course  contaminated  with  all  the  impurities  contained  in 
the  latter. 

y.  Oil  of^ntriol,  or  Bngliah  Bulphuiio  Aoid.— This  is  a  colourless,  transparent, 
inodorous,  highly  acrid,  and  corrosive  liquid.  It  possesses  the  usual  poperties  of 
a  powerfcd  mineral  aoid  in  a  very  eminent  degree,  such  as  reddening  the  vegetable 
blues,  saturating  bases,  and  displacing  other  acids.  Its  affinihr  for  water  is  most 
intense ;  and  by  virtue  of  this,  it  absorbs  aqueous  vapour  from  the  atmosphere,  and 
chars  animal  and  vegetable  substances.  When  mixed  with  water  there  is  a  mutual 
condensation,  with  die  evolution  of  heat.  Various  substances,  when  heated  in 
sulphuric  add,  decompose  it;  they  abstract  oxygen  and  evolve  sulphurous  aoid. 
This  b  the  case  with  charcoal,  organic  substances,  phosphorus,  sulphur,  and  several 
of  the  metals,  as  copper,  tin,  and  mercury. 

Exclusive  of  the  fuming  or  Nordhausen  sulphuric  acid,  there  are,  according  to 
Graham,  three  hydrates  of  sulphuric  acid,  containing  respectively  one,  two,  and 
three  atoms  of  water  to  one  of  dry  acid. 

1.  Mmoh^fdrate  of  stilphwric  acid  ;  oil  of  vitriol^  sp,  gr,  l,S4tb }  Addum  sulphur 
ricunij  L.  E.  D.  HO,  SO*.  Dense  and  colourless,  and  of  an  oily  consistence. 
Boils  at  620^,  and  freezes  at  — 29°  F.,  yielding  often  regular  six-sided  prisma  of  a 
tabular  form. 

Atoms.  Sq.  Wt.  Per  Cent. 

Real  sulphuric  acid 1     ...     40     ...     81.6 

Water 1     .     .    .      9    .    .     .     18.4 

Monobydrate  of  sulphuric  acid     1     .    .     .    49    .     .     .  100.0 

2.  Binhydrate  of  sulphuric  acid  ;  congealahle  vitriolic  acid  ;  acid  o/sp,gr,  1,7 S 
(Graham) ;  sometimes  called  Eisol  (ice  oil),  2H0,  SO".  Mr.  Graham  r^ards 
one  of  the  atoms  of  water  as  basic,  that  is,  combined  as  a  base  with  the  add^  the 
other  as  combined  with  this  sulphate  of  water.  He,  therefore,  arranges  the  sym- 
bols as  follow :  HO,  SO»+HO. 

In  cold  weather,  acid  of  this  density  readily  freezes,  and  produces  large,  regular, 
hard  crystals,  whose  form  resembles  that  of  carbonate  of  soda  and  selenite.  Their 
freezing  and  melting  point  is  about  45^  F. ;  that  is,  13^  above  the  freezing  point  of 
water.  If  the  density  be  either  augmented  or  lessened,  the  freezing  point  is  lowered.' 
Their  sp.  gr.  is  greater  than  1.924.  In  the  solid  state,  this  acid  has  been  caUed 
frozen  mlphuric  acid.     Its  composition  is  as  follows : — 

Atoms. 

Real  sulphuric  acid 1     . 

Water 2     . 


Eq.  Wt. 

Per  Cent 

.     40     .     . 

.     .     68.97 

.     18     .•   . 

.     .     31.03 

Binhydrate  of  sulphuric  acid      1     .     .     .     58     .     .     .  100.00 

3.   Terhydrait  of  sulphuric  acid;  acid  of  sp,  gr.  1.632  (Graham).     3H0,  SO*. 
Mr.  Graham  regards  one  of  the  three  atoms  of  water  as  basic,  and  therefore  gives 
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Oo  fbDowing  fonnula  of  the  «md  :  HO,  S0*+2H0.  This  aoid  is  obtained  by 
efiforatiDg  a  more  dilate  acid  in  Taono  at  212^.  It  is  in  the  proporttons  of  this 
hj^te  that  sulphuric  acid  and  water  undergo  the  greatest  oondensation,  or  ledao- 
tHD  of  Tohimey  in  combining. 

Atoms.  Eg.  Wt.  Per  Cent. 

Real  snlphuric  acid 1     .    .    .    40    .    .    .    59.7 

Wmter 3    .    .    .    27     .    .    ,    40.3 


Terbydrata  of  sulphuric  acid 


67 


10U.0 


The  following  table,  constructed  bj  Dr.  Ure,*  shows  the  quantity  of  dry  or  real 
acid,  and  of  oil  of  vitriol,  in  100  parts  of  liquid  aoid. 


Bpceifie 
Oravity 

Per  eentage 

Hpecifie 
Gravity 

Per  ce 

of  Dry 
Acid. 

atage 

of  Oil  oV 
Vitriol. 

Specific 
Gravity 

of  Dry 

Acid. 

of  Oil  of 
Vitriol. 

of  Dry 
Add. 

of  Oil  of 
Vitriol. 

1.8485 

81.54 

100 

1.5648 

54.63 

67 

1.2490 

27.72 

34 

1.8475 

80.72 

99 

1^503 

53.82 

66 

1.2409 

26.91 

33 

1.8460 

79.90 

98 

1.5390 

53.00 

65 

1.2334 

26.09 

32 

1.8439 

79.09 

97 

1.5280 

52.18 

64 

1.2260 

85J38 

31 

J.8410 

78.28 

96 

1.5170 

51.37 

63 

1.2184 

24.46 

30 

1.8376 

77-46 

95 

1.5066 

50.55 

62 

1.2108 

23.65 

29 

1.8336 

76.65 

94 

1.4960 

49.74 

61 

1.2032 

22.83 

28 

1.8290 

75.83 

93 

1.4860 

48.92 

60 

1.1956 

22.01 

27 

1.8233 

76.02 

92 

1.4760 

48.11 

59 

1.1876 

21.20 

26 

1.8179 

74.20 

91 

1.4660 

47.29 

58 

1.1792 

20.38 

25 

1.8115 

73.39 

90 

1.4560 

46.48 

57 

1.1706 

19.57 

24 

1.8043 

72.57 

89 

1.4460 

45.66 

56 

1.1626 

18.75 

23 

1.7962 

71.75 

88 

1.4300 

44.85 

65 

1.1549 

17.94 

22 

1.7870 

70.94 

8T 

1.4265 

44.03 

54 

1.1480 

17.12 

21 

1.7774 

70.12 

86 

1.4170 

43.22 

53 

1.1410 

16.31 

20 

1.7673 

69.31 

85 

1.4073 

42.40 

52 

1.1330 

15.49 

19 

1.7570 

6849 

84 

1.3977 

41.58 

51 

1.1246 

14.68 

18 

1.7465 

67.68 

83 

1.3884 

40.77 

50 

1.1165 

13.86 

17 

1.7360 

66.8C 

82 

1.3788 

39.95 

49 

1.1090 

13.05 

16 

1.7245 

66.05 

81 

1.3697 

39.14 

48 

1.1019 

12.23 

15 

1.7120 

65.23 

80 

1.3612 

38.32 

47 

1.0963 

11.41 

14 

1.6993 

64.42 

79 

1.3530 

37.61 

46 

1.0887 

10.60 

13 

1.6870 

63.60 

78 

1.3440 

36.69 

45 

1.0809 

9.78 

12 

1.6750 

62.78 

77 

1.3345 

35.88 

44 

1.0743 

8.97 

11 

1.6630 

61.97 

76 

1.3255 

35.06 

43 

1.0682 

8.15 

10 

1.6520 

61.15 

75 

1.3165 

34.25 

42 

1.0614 

7.34 

9 

1.6415 

60.34 

74 

1.3080 

33.43 

41 

1.0544 

6.52 

8 

1.6321 

59.52 

73 

1.2999 

32  61 

40 

1.0477 

5.71 

7 

1.6204 

58.71 

72 

1.2913 

31.80 

39 

1.0405 

4.89 

6 

1.6090 

57.89 

71 

1.2826 

30.98 

38 

1.0336 

4.08 

5 

1.5975 

57.08 

70 

1.2740 

30.17 

37 

1.0268 

3.26 

4 

1.9868 

56.26 

69 

1.2604 

29.35 

36 

1.0206 

2.446 

3 

1.5760 

55.45 

68 

1 

1.2572 

28.54 

35 

1.0  MO 
1.0074 

1.63 
0.8154 

2 
1 

Chmmercial  oil  of  vitriol,  (Addum  mlphuricwn  venale.  Ph.  Dub.)  The  oil  of 
vitriol  of  commerce  is  seldom  so  strong  as  that  directed  to  be  kept  by  the  London 
College  :  moreover,  it  is  not  absolutely  pure,  being  always  contaminated  with  lead, 
and  sometimes  with  other  substances.  Mr.  Phillips  states  that  its  sp.  gr.  is  gcne- 
lally  about  1.8433,  and  then  it  is  constituted  very  nearly  of 

Real  tolphnric  acid 1       ... 

Water li    .    .    . 


Eq.  m. 

Per  Ceni, 

40 

.     .     78 

11.25     . 

.     .     22 

Oil  of  Vitriol,  sp.  gr.  1.8433      1 


.... 


51.25 


.  100 


*  Joumai  o/Seunci  and  ArtSj  vol.  iy.  p.  1S3, 1818. 
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The  condensed  steam,  cairyiug  with  it  tbe  ncwlj-formed  Hnlpharic  ncid,  fdla  into 
the  aci delated  water  at  the  bottom  of  the  leaden  chamber. 

Aceordiog  to  Peligot,*  the  nitrous  acid  produced  bj  the  above  reaction  is  converted 
by  water  into  nitric  and  hyponitrous  acida.  2NO'+HO=II0,  NOHNO*.  The 
hyponitrous  acid  under  the  infiuenoe  of  more  water  becomes  converted  into  nitric 
acid  and  binoiide  of  nitrogen.  SNO+HO^HO,  N0'+2N0'.  The  binoxide  of 
nitrogen  in  contact  with  air  absorbs  oxygen  and  is  converted  into  nitrons  acid.  N0'+ 
O'imNO;  and  this,  by  the  aid  of  watcT,  is  converted  into  hypooitroos  and  nitric 
acids  as  before. — Thus,  according  to  Peligot,  the  sulphurous  add  acts  ineenantl]/  an<l 
czclutiveli/  on  the  nitric  acid. 

iribars  be  an  inBufiicienl  nipply  of  ttesm,  a  crystnllino  substance*  the  bisulpbnie  of  the 
binoiide  of  niirogen,  is  foiniBJ.  N0>,  aSO".  Wben  itiis  cornea  in  canioct  wiih  water,  il  is  ds- 
compoaed,  hydraied  lulphuric  ncid  ia  formed,  and  bino»ido  of  nilrogon  giu  eicapei,  earning 
effervBKonoo:  NO'.  2S0H-SH0=K0'+a{H0.S0»). 

Tliis  crfslallirie  sutwiince  may  readiJy  be  formoU  by  conveying  sulphurous  acid  gas  inlo  a 
tall  jar,  at  ilie  bolioni  of  whicli  a  small  quaniily  oC  colouilpsa  but  mnoentraleJ  nitric  acid  is 
contained.  Brown  vapours  orniltoas  acid  are  evolved,  sulpb uric  acid  ia  rormed,aiid  the  ju  be- 
comes lined  with  crystalline  matter,  which  diwolvea  with  effervescence  in  water. 

Attempts  have  been  mads  to  manuroctureoil  of  vitriol  without  Ibe  employment  of  nitric  Bctd. 
Mr.  Pere^ne  Phillipa  haspropoied  lo  convert  sulphurous  aoid  inlo  sulphuric  acid  at  Iheexpeme 
of  the  oiygen  of  the  air,  by  miling  sulphurous  acid  with  an  excess  of  air  by  a  blowing  appa- 
ralua,  and  carrying  it  diraugh  a  tube  lillsd  with  platinum  Epotige,  ot  balls  of  ^ne  platinum  wire 
(CroAom).  More  recently,  Schneider'  lias  prcipoaod  to  aulwtiiute  pomice  for  spongy  platinum; 
and  he  sIbIdb  thai,  by  means  ot  it,  oil  of  vitriol  of  sp.  gr.  1.S43  can  be  made  without  the  use 
either  of  lendeu  chambers  or  platinum  letotis. 

When  the  liquid  in  the  leaden  chamber  haa  acquired  a  sp.  gr.  of  about  1.5  fl.6 
or  1.7,  according  to  Mr,  Farmer's  Blatement  lo  me),  it  is  convoyed  by  leaden  pipes 
into  rectangular  leaden  boilers,  where  it  is  evuporated  and  concentrated  natJl  ils  sp. 
gr  is  1.70  (1.75,  Fiu-mer);  but  in  Bome  manufactories  this  part  of  the  process  ia 
omitted. 

The  final  concentration  is  effected  in  the  platinum  retort.  Hero  the  add  is  de- 
prived of  a  further  portion  of  it?  water,  and  acquires  a  sp.  gr.  of  1.845;  it  is  drawn 
off  by  means  of  a  platinum  siphon  inlo  carboys.  In  this  part  of  the  procees  the 
add  is  deprived  of  some  sulphurous  acid  as  well  as  water. 

OH  Method. — The  old  method  of  manufacturing  oil  of  vitriol,  nnd,  indeed,  one 
still  followed  in  some  places,  consists  in  burning  a  mixture  of  eight  parts  of  sulphor 
and  one  part  of  nitrate  of  potash  (or  nitrate  of  soda)  on  iron  or  leaden  plates,  dther 
within  the  leaden  chamber  or  in  a  furnace  on  the  outside  of  it.*  Fig.  64  is  the 
ground  plan  of  a  manufactory  of  this  kind. 

In  this  process,  an  equivalent  of  sulphur  combines  with  two  equivalents  of  atmo- 
spheric oxygen  to  form  one  e(|uivalent  of  sulphurous  aoid.  Another  equivalent  of 
sulphur  abstracts  three  equivalents  of  oxygen  from  one  equivalent  of  nitric  acid  of 
the  nitrate,  and  thereby  becomes  sulphuric  acid,  which,  with  the  potash  of  the  nitre, 
forms  an  equivalent  of  sulphate  of  potash.     One  equivalent  of  binoxide  of  nitrogen 
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ii  flTolvBd  by  tho  dooompowd  uitrio  uid,  kod  this,  oombinini;  witli  two  eqninlento 
tt  ktmoipbeno  oxygen,  becomes  nitHnu  said,  wbieb,  sided  bj  the  presence  of  nter, 
ii  ooDTerted  into  nitrio  sud  bjponitaiiis  uidJi,  u  before  explained.  Tbe  mtiio  add. 
a  the  Bolpburoiu  add,  and  oonverti  it  Into  Bnlpbniio  aoid. 
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Fig.  64. 
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MAinnpAcruiti  oi  FcMnia,  Saxoitt,  or  Nobdhauskh  Snu>HTrBio  Aon). — 
At  GosIaT]  Noidhilasen,  and  other  parts  of  Saxonr^  sulphniio  add  is  made  tbns: 
Common  anlpbate  of  iron  {eof^ereit  or  grMa  vitriofj  ia  deprived  of  its  water  of  orys- 
^"=—^-0  bj  heat,  and  then  distilled  in  earthenware,  tabolar,  or  pear^aped  letorto 
dinaga]ler7fTiiiiace(Fig.  65).  Some  oil  of  vitriol  is  pnt  into  the  eartben- 
w»>  reodven,  to  ooiidenae  the  dry  snlphnrio  aoid  whioh  oomes  over.  Sesquioxide 
of  inn  {eelooOmr  vel  eapvt  mortut^n  vitriolt)  is  left  in  the  retort 

FB(h>cotion  01  Anhtsbotib  Sclphuoio  Aoid. — By  distilling  tbe  fnming  or 
NoidhiiiMn  snlphnrio  add  &om  a  glass  retort  into  a  dry  and  cold  receiver,  tbe  vaponr 
«f  the  HibydjonB  add  puses  over  and  oonoretes  in  the  reodver.    nO,2SO'*BS6*4- 

HO;so*. 

Pbotxbtikb.  a.  Of  AnJtjrdrons  Bnlphotla  Aoid.  SO. — ItiBawhiteciystalline 
■olid,  IttTisg  very  much  the  appearance  of  asbestos.  Exposed  to  the  air,  it  attracts 
Witw,  and  mes  off  in  the  form  of  dense  white  fames.  It  melts  at  66°  F.,  and  bdls 
St  from  104°  to  122<'F.  (125°  to  I32°.S,  Fischer).  The  sp.  gr.  of  the  liquid  add 
•t  78"F.  IB  1.97.  The  sp.  jr.  of  its  vapour  is,  aooording  to  Mitsoherlich,  3.0,  but 
tUt  if  pcobably  too  high.    It  does  not  redden  litmuB,  unbss  moisture  be  present. 


h§  eompodtion  is  as  follows : — 

.llnu.  Ef.WI.  FtrCl.  Baxtliu,. 

SSSi'""::::::::::i::"«::'::S::::SJ!  ^'i:;;:'.".".'": : 

Tat. 

Sp.QT. 

.  .  a.siis 
..a.9« 

...1 

..a.-m 

t.  Of  HT-ffrfT^"—  or  ZNimlng  Bnlphmlo  Aoid.  H0,2S0*. — ^This  is  usoally  a 
)iA  bflown  (from  some  cvganio  matter)  dly  liquid,  whidi  gives  out  ooinous  wute 
hmm  in  the  air.  Its  sp.  gr.  is  about  1.9.  It  is  imported  in  stone  bottles,  having 
«  Bcraw  for  a  stopper.    When  subjected  to  heat,  it  gives  out  the  vapour 
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scale,  is  easily  managed  by  boiling  the  acid  with  a  few  platinum  chips  in  a  glaw  retort,  by  means 
of  a  sand-bath  or  gas-flame,  rejecting  the  first  half  ounce." 

The  College  ^ves  the  following  characters  of  the  pure  acid : — 

''Density  1.845;  colourless;  dilution  causes  nomuddiness;  solution  of  sulphate  oTiKMi  shows 
no  reddening  at  the  line  of  contact  when  poured  over  it." 

The  Dublin  College  orders  of  oil  of  vitriol  of  commerce  any  convenient  quantity :  introdnoe  it 
into  a  small  plain  retort,  containing  a  few  slips  of  platinum  foil,  and,  passing  the  beak  of  the 
retort  into  a  Florence  flask,  which  is  to  be  used  as  a  receiver,  with  the  aid  of  a  small  chaiooal 
fire  or  gas-lamp,  distil  over  one-tenth  of  the  acid.  This  being  rejected,  and  a  fresh  receiver  of 
the  same  kind  connected  with  the  retort,  let  the  distillation  be  resamed,  and  continaed  until  no 
more  than  about  an  ounce  of  liquid  remains  behind.  The  distilled  product  should  now  be  trans- 
ferred to  and  preserved  in  a  well-stopped  bottle.     The  specific  gravity  of  this  acid  is  1.846. 

[Jiddum  Su^hurictmij  U.  S,  Sp.  gr.  1.845.  Sulphuric  add  is  colourless,  and  without  smell; 
is  entirely  volatilized  by  a  strong  heat,  and,  when  diluted  with  distilled  water,  is  not  ooloiired 
by  sulphohydric  acid.] 

Mere  distillation  will  not  prodaoe  an  absolutely  pure  sulphurio  add,  flince  the 
Tolatile  impurities,  as  nitrous  acid,  will  also  pass  over.  The  susar  employed  to 
destroy  the  latter  (nitrous  acid)  also  decomposes  a  portion  of  sulpharic  add,  and 
eyolyes  sulphurous  acid,  which  is  not  entirely  removed  by  the  subsequent  part  of 
the  process. 

Physiological  Effects,  a.  On  Vegetables. — In  the  concentrated  state,  sol- 
phurio  acid  chars  the  parts  of  plants  to  which  it  is  applied.  In  the  dilute  form,  it 
destroys  vegetables  in  a  few  hours.^ 

j3.  On  Animah  generaUy, — The  action  of  sulphuric  acid  on  animals  generally, 
is  predsely  the  same  as  that  on  man.  Thrown  into  the  veins  of  a  dog,  Orfila  found 
that  it  coagulated  the  blood,  and  caused  immediate  death.' 

y.  On  Man. — Diluted  sulphuric  acid  is  a  thirst-quenching,  refrigerant  gpansemio 
(see  ante,  pp.  211  and  233).  It  sharpens  the  appetite,  checks  profuse  sweating, 
and,  not  unfrequently,  reduces  the  frequency  and  volume  of  the  pulse.  Under  its 
use,  the  milk  of  nurses  frequently  acquires  a  griping  quality.  The  effects  of  the 
acids  on  the  urine  have  been  already  fully  discussed  (see  anUy  p.  214). 

After  the  use  of  the  acid  for  a  few  days,  especially  if  it  be  exhibited  in  fall  doses, 
patients  frequently  complain  of  abdominal  pain  and  griping.  If  its  use  be  perse- 
vered in,  these  effects  augment,  heat  and  pain  in  the  throat  and  stomach  are  expe- 
rienced, the  digestive  functions  arc  disturbed,  and  sometimes  purging  with  febrile 
symptoms  occurs. 

The  chemical  changes  presented  by  the  acids  in  the  alimentary  canal  have  been 
already  noticed  (see  antCy  p.  212). 

The  concentrated  sulphuric  acid  is  a  powerful  corrosive  or  escharotic  (see  ante^  p. 
199).  It  abstracts  and  unites  with  water  and  bases  contained  in  the  tissues  and 
secretions,  coagulates  albuminous  liquors,  combines  with  albumen,  fibrine,and  mucus, 
and  darkens  the  colouring  matter  of  the  blood.  If  its  action  be  carried  further,  it 
^ssolves  and  decomposes  the  organic  constituents  of  the  tissues,  charring  or  oar- 
boninng  them. 

The  parts  to  which  the  acid  is  applied  become,  in  the  first  place,  white  by  the 
fbnnation  of  sulphate  of  albumen.  This  effect  is  seen  both  in  the  cuticle  and  the 
oomea.  By  the  more  prolonged  action  of  the  poison,  they  assume  a  brownish  or 
blackish  appearance.  Black  spot^  arc  frequently  observed  in  the  stomachs  of  those 
who  have  swallowed  the  acid;  and  in  the  surrounding  parts  the  blood  is  usually 
QQgmilaied  in  the  bloodvessels.  Such  arc  the  topical  chemical  effects  of  this  acid. 
Bat  besides  these  there  arc  other  phenomena  of  a  local  nature  which  may  be  denomi- 

nied  vital,  since  they  depend  on  the  reaction  of  the  living  parts  (see  an/e,  p.  141). 

I  nfer  now  to  those  indicating  the  production  of  inflammation  in  the  tissues  in  the 

'wrdiitf  neighbourhood  of  those  destroyed. 

"When  strong  sulphuric  acid  has  been  swallowed,  the  symptoms  of  poisoning  are 
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tlie  following:  Alteration,  or  even  destrnction,  of  the  soft  parts  about  the  month; 
burning  pain  in  the  throat,  stomach,  and  bowels;  frequently  alteration  of  the  voice, 
from  the  swelling  and  disorganization  of  the  piurts  about  the  larynx;  breath  fetid, 
from  the  decomposed  tissues;  constant  and  abundant  vomiting  of  matters,  which 
may  be  bloody  or  otherwise,  but  which  effervesce  by  falling  on  a  marble  hearth; 
bowels  "variously  affected,  sometimes  constipated,  though  usually  purged,  the  stools 
being  bloody.  The  constitutional  symptoms  are  principally  those  arising  from 
depression  of  the  vascular  system :  thus  the  pulse  is  frequent  and  irregular,  feeble, 
often  imperceptible;  extremities  cold;  great  feebleness,  or  even  fainting,  with  cold 
sweats.  The  same  constitutional  symptoms  are  observed  when  the  stomach  is 
woanded  or  ruptured  (see  ante,  p.  162).  One  remarkable  characteristic  is,  that  the 
mental  Realties  are  usually  unaffected,  even  up  to  a  few  minutes  before  death. 

Not  unfrequentiy  the  acid  fails  to  produce  speedy  death  from  corrosion  and  inflam- 
mation, but  gives  rise  to  a  peculiar  organic  disease  of  the  stomach  and  intestines,  of 
which  the  patient  slowly  dies,  sometimes  after  several  months'  suffering.^ 

Uses. — Sulphuric  acid,  properly  diluted,  may  be  administered  mf^rile  diseases, 
as  a  refrigerant,  to  diminish  thirst  and  preternatural  heat;  though,  in  most  of  these 
eases,  the  vegetable  acids  are  to  be  preferred.  In  the  latter  stage  of  fever,  considera- 
Ue  benefit  is  sometimes  gained  by  the  use  of  a  vegetable  bitter  (as  calumba  or  cin- 
chona) in  combination  with  the  diluted  sulphuric  acid.  To  assist  the  appetite  and 
promote  digestion,  it  is  administered  to  patients  recovering  from  fever.  To  check 
frofuxt  sweating  in  pulmonary  and  other  affections,  whether  phthisical  or  not,  it  is 
sometimes  a  valuable  agent  No  other  remedy  is  so  efficacious  in  relieving  colli- 
quative sweatings  at  this.  In  hemorrhages,  as  those  from  the  nose,  lungs,  stomach, 
and  uterus,  it  is  commonly  administered  as  an  astringent,  but  it  is  obvious  that  it 
can  only  act  as  such  when  it  can  come  in  contact  with  the  bleeding  surface,  as  where 
it  is  administered  in  hemorrhage  from  the  stomach.  In  hemorrhage  from  the  nose, 
Inngs,  and  uterus,  its  efficacy  is,  therefore,  doubtful.  So  also  in  purpura  hasmorrho- 
gica  it  is  given  with  the  same  intention;  but  though  1  have  several  times  employed 
It,  I  have  not  observed  any  evident  benefit  derived  therefrom.  In  those  forms  of 
Ikkiasis  attended  with  phosphatic  sediments  in  the  urine,  the  mineral  acids  are  rc- 
ioited  to  as  acid  lithics  (see  ante,  p.  286);  but  as  1  have  before  explained  (see  ante, 
pp.  212-214)  these  acids  cannot  enter  the  blood  except  in  combination  with  bases, 
and  they  are  eliminated  from  the  kidneys  also  in  combination.  If,  therefore,  they 
acidify  the  urine,  it  is  only  indirectiy,  and  by  their  action  on  the  digestive  and  assi- 
milatinff  organs.  The  sulphuric  is  preferred  to  the  hydrochloric  acid,  since  it  can 
be  continued  for  a  longer  period  without  occasioning  gastric  disorder.  In  skin  dis- 
easesj  especially  lichen,  prurigo,  and  chronic  nettie-rash,  it  is  sometimes  highly  ser- 
viceable. No  remedy  is  so  successful  in  relieving  the  distressing  itching,  formication, 
and  tingling  of  the  skin,  as  diluted  sulphuric  acid  token  internally.  In  those  forms 
of  dyspepsia  connected  with  an  alkaline  condition  of  the  stomach,  as  in  pyrosis,  the 
ndphunc  has  been  found  to  succeed  better  than  hydrochloric  acid." 

As  a  local  agent,  sulphuric  acid  is  employed  as  a  caustic,  irritant,  or  astringent. 
As  a  caustic  it  has  no  advantage  over  many  other  agents,  except  that  which  arises 
from  its  liquid  form,  which,  in  most  cases,  renders  it  disadvantageous.  For  exam- 
1^,  the  difficulty  of  localizing  it  would  be  an  objection  to  its  employment  in  the 
production  of  an  issue,  but  would  be  an  advantage  in  applying  it  to  wounds  caused 
by  rabid  animals  or  poisonous  serpents,  since  the  liquidity  of  the  acid  enables  it  to 
penetrate  into  all  parts  of  the  bites.  In  entropium,  or  that  disease  in  which  the 
eyelid  is  inverted,  or  turned  inwards  upon  the  eye,  this  acid  has  been  applied  as  a 
euutic  to  destroy  a  portion  of  the  skin,  so  that  by  the  subsequent  cicatrization  the 

*  For  farther  infomialion  reipecting  the  topical  action  of  1011*110110  acid,  the  reader  may  eonralt  jbesidet 
Dr.  Chriaiieon's  Treatiu  cm  Poisons)  the  observations  of  Dr.  R.  D.  Thomson,  in  the  Athemeum  for  1840, 
fp.  779  and  708;  Lancet  for  1836-7,  vol.  i.  p.  105;  and  Mr.  A.  S.  Taylor,  in  Gujf^s  Hospitat  RtportSf  vol. 
nr.,  and  hia  work  On  Poisons,  Lond.  1848. 

*  Dr.  R.  D.  Thomaon,  British  Annais  of  Medicine ^  March  31, 1837. 
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lid  may  bo  turned  outwards.  This  plan  of  treatment  has  been  practised  Boccessfully 
by  several  omment  oculists,  among  whom  I  may  name  Jlr.  Gutlirie  and  Mr,  Law- 
ronee.  So  also  in  eotropium,  in  whieh  the  lid  is  everted  or  turned  outward,  Mr. 
Quthrio  has  applied  the  concentrated  acid  to  the  ioaer  side  of  the  everted  lid  with 
ndraiitage.  An  ointment  containing  sulphuric  acid  bos  been  employed  as  a  rube- 
fuoient  in  paralysis,  and  Id  the  eecond  stage  of  inSammation  of  the  joints,  when  the 
violenec  of  tbe  disease  has  subsided ;  as  a  styptic  to  wounds,  to  suppress  henior- 
rhiigc  from  numerous  small  vessels;  and  as  a  cure  for  scabies.  Lastly,  this  acid, 
properly  diluted,  is  employed  as  an  astringent  gargle  in  ulcerations  of  the  mouth 
and  throat ;  bot  after  using  it  the  uoutb  should  be  well  riDscd,  to  prevent  the 
action  of  the  acid  on  the  teeth. 

Administration. — I-'or  internal  use  we  generally  make  use  of  tbe  diluted  nil- 
phurK  acid,  or  the  dij:ir  of  uitrial. 

Antidotes, — In  cases  of  poisoning  by  sulphuric  acid,  the  antidotes  are  chalk, 
wbiting,  or  magnesia,  suspended  in  water.  In  the  absence  of  these,  aosp-sads, 
infusion  of  wood  ashes,  weak  solutions  of  tbe  alkaline  carbonates,  white  of  eggs, 
gelatine,  milk,  oil,  or  in  fact  any  mild  diluent,  should  be  imniedialely  administered 
(see  ante,  p,  201).  The  subsei^uent  treatment  ia  that  for  gastro-cntcritis.  Exter- 
nal parts  burnt  with  oil  of  vitriol  should  be  washed  with  a  solntion  of  soap  or  sim- 
ple water. 

1.  \mm.  SDlPHraCi™  Dnrni,  L.  E.  D.  [U.  S.]  ;  OiHttd  SuIpkurieAdd;  Spirit 

of  Vitriol,  or  Spirituii  Vitriiili  tenvift ;  Vitriol  In  cl'^n  Cnpper. — (Sulphnrio  Add 
f5xv  [fsj,  E.  A]  J  Distilled  Water  one  pint  [fgiiij,  E.  D.\  The  Edinburgh 
and  Dublin  Colleges  merely  order  the  acid  and  water  to  be  used.  But  the  London 
College  orders  the  acid  to  be  gradually  added  to  half  a  pint  of  watery  and  then  as 
much  water  to  be  added  as  may  be  sufficient  to  yield  exactly  a  pint  of  the  diluted 
acid,  and  mix.  When  tbe  acid  and  water  are  mixed,  condensation  ensues,  and  heat 
is  evolved.  The  white  precipitate  which  forms  is  Bulpliate  of  lead.  It  ia  maeh  to 
be  rootled  that  the  formulae  of  tbe .  British  colleger,  for  the  preparation  of  this 
acid,  should  not  have  been  uniform. 

The  sp,  gr.  of  this  dilute  sulphuric  acid,  F%.  Land.,  is  1.103,  and  a  flnidonitce 
of  it  is  saturated  by  '216  grs.  of  crystallized  carbonate  of  soda.  This  indicates  the 
presence  of  about  00  parts  of  the  anhydrous  acid. 

The  density  of  the  Edinburgh  diluted  sulphuric  acid  is  only  1.090 ;  (hat  of  the 
Dublin  Pbarmacopceia  is  1,0S4.  The  dose  of  diluted  sulphuric  acid  is  from  n^x 
U>  n|,xxx  or  n;,xl,  diluted  with  two  or  three  tablespoonfuls  of  some  mild  liquid. 
A  most  ooDvenlent  preparation  of  it  is  the  compound  infusion  of  roses  (/n/u*uf» 
JFoK«  C'<nnpo!ilitm).     It  may  also  be  exhibited  in  conserve  of  roses. 

[The  r.  S.  P.  directs  to  take  of  Sulphuric  Acid  a  fluidounce ;  Distilled  Water 
thirteen  Quidounces.  Add  the  oetd  gradually  to  the  water  in  a  glass  vessel,  and 
mix  them. 

The  specific  gravity  of  this  acid  is  1 .09,  and  100  grains  of  it  saturate  25  gnlaa 
at  bicarbonate  of  potassa.] 

I.  iCniliH  SULPHIIWCIIB  ABOMATlCtM,  E,  D.  [U.  S.];  Aromalic  Sulphuric  Aeid; 
SKxir  of  Vilriot,  or  Acid  Elixir  of  Kt(riu;.--(The  E-finhuryli  CoiUge  ordere  of 
Sdphiuio  Acid  (commercial)  fjiijsa;  Beatified  Spirit  Oiss;  Cinnamon,  in  mode- 
taMjr  fine  powder,  Jiss;  Ginger,  in  moderately  tine  powder,  5j.  Add  tbe  acid 
Mmlly  to  the  spirit ;  let  tbe  mixture  digest  at  a  very  gentle  heat  for  three  days 
la  •  doaed  vessel;  mix  the  powders,  moisten  them  with  a  little  of  the  acid  spirit, 
tM  tki  wais  vest  for  twelve  hours,  and  then  put  ii  into  a  percolator,  and  transmit 
ihl  ml  of  the  add  spirit.  This  preparation  may  also  be  made  by  digesting  the 
■Midin  for  six  days  in  the  acid  spirit^  and  then  straining  the  liquor.) — -[The 
S^MlIi  €^bge  orders  of  Rectified  Spirit  Oisa ;  Pure  Sulphuric  Add  f  Jujas ; 
tiittOtr,  Vruiacd,  3j ;  Cinnamon,  bmiscHl,  liss.  Upon  the  spirit,  placed  in  n  stop- 
pof^  bottle,  pour  the  aeid  gradually,  and  shake,  so  as  to  prudacc  u  unifonn  mix- 
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Then  tM  the  dnnamon  and  ginger  and  maoerate  for  a  week,  with  occasional 
fetation.  Lastly,  filter  through  paper,  and  preserve  in  a  well-stopped  bottle.  The 
ifi.  gr.  of  this  preparation  is  0.974).  When  oil  of  vitriol  and  rectified  spirit  are 
dumted  together,  bisulphate  of  the  oxide  of  ethnic,  OHH)*,  28O»Ae0,  S0>+ 
HO,  SO",  (formerly  called  sulphovinic  acid,)  is  produced.  The  late  Dr.  Duncan, 
junior/  ascertained  '<  that  not  a  particle  of  gas  is  evolved  by  the  mixture  of  alcohol 
and  solphnrio  acid  in  the  proportions  indicated.''  It  is  employed  as  an  agreeable 
Babfltitnte  for  the  diluted  sulphuric  acid ;  and  is  administered  in  the  same  doses. 
In  a  case  of  poisoning  by  ten  drachms  of  this  preparation,  the  symptoms  were 
thoBe  of  local  irritation,  with  vomiting  and  purging  of  blood.  The  patient  reco- 
vered.* Its  uses  are  the  same  as  the  acid  bdbre  mentioned.  Dose,  twenty  drops 
thrice  daily. 

[The  U.  S»  P.  directs  to  take  of  Sulphuric  Acid  three  fluidounces  and  a  half;  Oin- 
cer,  in  coarse  powder,  an  ounce ;  Cinnamon,  in  coarse  powder,  an  ounce  and  a  half; 
Alcohol  a  sufficient  quantity.  Add  the  acid  gradually  to  a  pint  of  the  alcohol,  and 
illow  the  liquor  to  cool.  Mix  the  Ginger  and  Cinnamon,  and,  having  put  them  into 
A  percolator,  pour  alcohol  gradually  upon  them  till  a  pint  of  filtered  liquor  is  ob- 
tained.    LasUy,  mix  the  diluted  acid  and  the  tincture.] 


12.  AdDUM  STJLPHUROSUM.— SULPHUROUS  ACID. 

Formuh  SO^.    EquimUnt  Weight  32.    Equivaknt  Volume  1  or 


Bistort. — Homer"  mentions  sulphur  fumigations.  Stahl,  Scheele,  and  Priest- 
ley were  the  first  to  submit  this  acid  to  an  accurate  examination.  It  has  been 
termed  phloguticated  sulphuric  add  or  volatih  nUphvric  acid. 

Natural  History. — It  escapes  from  the  earth,  in  a  gaseous  form,  in  the  neigh- 
bonrhood  of  volcanoes.  ^ 

Preparation. — For  chemical  purposes  it  is  prepared  by  mixing  two  parts  of 
eopper  filings  or  mercury  with  three  parts  of  strong  sulphuric  acid,  applying  heat, 
aiid  collecting  over  mercury.  The  results  are — sulphate  of  copper  or  bi persulphate 
of  mercury  and  water  and  sulphurous  acid,  Cu+2  (H0,SO)— CuO,SO*-l-2HO-f 
2S0*. 

For  medicinal  purposes,  however,  it  is  rarely,  if  ever,  necessary  to  procure  it  in 
way.  By  the  combustion  of  sulphur  in  atmospheric  air  this  gas  is  readily 
obtained ;  and  when  we  are  about  to  employ  it,  either  as  a  disinfectant  or  as  a 
vmponr  bath,  this  method  is  always  followed.     S-fO"»SO^ 

Properties,  a.  Of  the  gaseous  acid, — At  ordinary  temperatures  and  pressures 
H  18  a  colourless  and  transparent  gas,  and  has  a  remarkable  and  well-known  odour — 
that  of  burning  brimstone.  It  is  neither  combustible  nor  a  supporter  of  combus- 
tion. It  reddens  litmus  and  bleaches  some  colouriug  matters,  especially  infusion 
of  roses,  but  the  colour  is  restored  by  sulphuric  acid.  It  is  irrcspirable,  and  has  a 
sp.  gr.  of  2.2.  It  readily  dissolves  in  water :  recently  boiled  water  takes  up  33 
timet  its  volume  of  this  gas. 

The  solution  (aqua  acidi  sulphurosi)  was  formerly  called  spirit  of  sulphur  hy  the 
hell  ^iqnritus  sulphurisper  campanam),  on  account  of  the  method  of  procuring  it. 

fi.  Of  the  liquid  acid, — Obtained  by  subjecting  the  gaseous  acid  to  the  united 
influence  of  cold  and  pressure.  It  is  a  limpid  liquid,  having  a  sp.  gr.  of  1.42, 
Faiaday  (1.45,  Bussy).     It  boils  at  14^  F.     It  dissolves  bitumen. 

y,  0/  the  solid  acid, — Liquid  sulphurous  acid  becomes  a  crystalline,  transparent 
edoorless  body  at  lOd""  F. 


■  SmfpttmMHt  f  the  Edinburgh  Dispensatory^  p.  175,  Edinb.  1890. 

*  iMsdom  Usdieal  Gaxettt,  vol.  xxv.  p.  044.  *  Huuij  zyi.  S96. 
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Characteristia.'^TiaB  acid  is  readily  known  by  its  peonliar  odoor — that  of 
burning  solphnr.  If  the  pnce-coloorcd  or  binoxide  of  lead  be  added  to  it,  the 
white  protosulphate  of  lead  is  formed.  An  aqueous  solution  of  this  acid,  mixed 
with  iodic  acid,  deoxidizes  the  latter,  and  sets  iodine  free,  which  may  be  recogniied 
by  its  producing  a  blue  colour  with  starch.  It  decomposes  sulphuretted  hydlrogen, 
causing  the  precipitation  of  sulphur,  and  reduces  solutions  of  gold.  A  solution  of 
an  alkaline  sulphite  causes,  with  a  soluble  salt  of  barium,  a  white  precipitate  (nd- 
phite  of  baryta).  The  sulphites  evolve  sulphurous  acid  by  the  action  of  strong 
sulphuric  acid. 

Composition. — ^If  16  parts  by  weight  of  sulphur 

be  burned  in  one  volume  or  16  parts  (by  weight)  of 

oxygen  gas,  we  obtain  one  volume  or  32  parts  (by 

weight)  of  sulphurous  acid  gas. 

The  composition  of  thb  substance  may^  thereforei 

be  thus  expressed : — 

BerzeUnu.  VeL 

16     .     .    .    50     .    .    .    49.968     Sulphur  vapour  .    .    .    .    | 
16     .    .    .     50     .    .    .     50.032     Oxygen  gas I 
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Physiological  Effects,  a.  On  Yegetahles, — It  is  a  most  powerful  poison  to 
plants,  even  in  very  minute  quantities.^ 

^.  On  Animals  generally. — ^The  effects  on  animals  have  not  been  examined,  but 
they  are  probably  those  of  an  irritant  and  asphyxiating  agent. 

y.  On  Man. — Applied  to  the  skin,  this  acid  gas  causes  heat,  pain,  and  itching. 
If  an  attempt  be  made  to  inhale  it  in  the  pure  statd,  it  excites  spasm  of  the  glottis. 
(See  ante,  p.  162).  Diluted  with  air  it  may  be  taken  into  the  lungs,  and  there  acts 
as  a  local  irritant,  causing  cough,  heat,  and  pain. 

Uses. — It  has  been  used  as  a  disinfectant,  as  a  remedy  for  the  cure  of  itch,  and 
as  a  nasal  stimulant  in  syncope. 

As  a  disinfectant  it  is  mentioned  by  Homer.  The  mode  of  using  it  for  this 
purpose  is  very  simple.  A  pot  containing  burning  sulphur  is  introduced  into  the 
room  or  place  to  be  fumigated,  and  the  doors  and  windows  carefully  closed. 

As  a  remedy  for  itchy  baths  of  sulphurous  acid  gas  (balnen  sulphurosa)  are  men- 
tioned by  Glauber  in  1659.  They  are  commonly  termed  sulphur  haihs,  and  may 
be  had  at  most  of  the  bathing  establishments  of  the  principal  towns  of  this 
country.  At  the  Hopital  St.-Louis,  in  Paris,  a  very  complete  apparatus  for  the 
application  of  this  remedy  in  diseases  of  the  skin  has  been  erected  by  lyArcet.* 
It  is  a  kind  of  box,  inclosing  the  whole  body,  with  the  exception  of  the  head.  The 
sulphur  is  placed  on  a  heated  plate  in  the  lower  part  of  the  box.  From  ten  to 
twenty  baths,  or  even  more,  are  requisite  for  the  cure  of  itch.  "  Sulphurous  fumi- 
gations," says  Rayer,'  "which  are  employed  in  some  hospitals,  are  not  attended 
with  expense,  leave  no  unpleasant  smell,  and  do  not  soil  the  linen ;  but  the  long 
continuance  of  the  treatment  necessary  to  relieve  the*  disease  more  than  counter- 
balances these  generally  insignificant  recommendations."  There  are  various  other 
diseases  of  the  skin  in  which  baths  of  sulphurous  acid  have  been  found  more  or  less 
successful,  such  as  chronic  eczema,  lepra,  psoriasis,  impetigo,  and  pityriasis.^ 

As  a  stimulant  in  syncope  or  asphyxia,  this  gas  has  been  recommended  by 


'  Christison,  On  Poisons,  3d  edit,  p.  750. 

^  Description  des  Appareils  a  Fumigations  itahlis  sur  ses  Dessins  d  Vllbpital  Saint'Louis  tm  1S14, 
et  successicetnent  dans  plusicurs  Hupitaux  dc  Paris,  pour  U  Traittnunt  des  Maladies  de  la  Peau.  PariSi 
1818. 

'  Treatise  on  Diseases  of  the  Skin,  by  Dr.  Willis,  p.  347. 

*  For  further  informntion  on  this  subject,  connult  M^moire  et  Rapports  sur  les  Fumigations  Sulfm- 
reuses,  par  J.  C.  Galen,  I^IG:  Observations  on  Sulphurous  Fumigations,  by  W.  W^lace;  An  Estaf  on 
Diseases  of  the  Skin,  by  Sir  A.  Clarke. 
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NjiIml    It  is  readily  applied  by  holding  a  burning  sulphur  match  under  the 


AnniKyns. — ^When  sulphurous  acid  gas  has  been  inhaled,  the  patient  should  be 
made  to  rennre  the  vapour  of  ammonia.    A  few  drops  of  the  solution  of  this  sub- 
abould  be  swallowed. 


18.  Aoiduin  Hydrosiilphurioiiin.  —  Hydrosulphurio  Add. 

Formula  HS.    Eqmvalent  Weight  17.    Equivalent  Volume  1  or 


MjftkardUd  hydrogen  (hydrogenium  mlphuratum) ;   Hydrothion  (df?9r,  tulpkur)  ;  Hydrothiomc 

id;  Hepatic  air  (aer  hepatiau). — Discovered  by  Scheele  in  1777,  though  Meyer  and  Ruellius 
had  previously  observed  it  It  is  an  ingredient  in  the  sulphurous  waters  (see  ante,  p.  319)  ;  its 
origin  iti  these  cases  being  probably  referable  to  the  action  of  water  or  watery  acids  on  metallic 
lalphurets.  In  marshy  and  stagnant  waters,  and  in  common  waters  which  have  been  bottled, 
it  ii  frequently  produced  by  decomposition  of  sulphates  (especially  gypsum)  effected  by  putres- 
cent orsiamc  matter  (see  ante,  p.  12*2).  Many  sulphuretted  organic  matters  evolve  it  during  their 
deoomf  Jbeition,  as  eggs,  night-soil,  &c. 

It  is  usually  obtained  by  the  action  of  dilute  sulphuric  acid  on  protosulphuret  of  iron, 
HO,SO»+FeS=HS+FeO,  S0«;  or  by  the  action  of  hydrochloric  acid  on  black  sulphuret  of 
antimony,  3HCl+SbSs=:3HS+SbCl^ 

It  is  a  ooloarless,  transparent  gas,  having  the  odour  of  rotten  eggs,  and  a  sp.  gr.  of  1.17.  It 
reddens  litmos,  and  bums  in  the  air  with  a  bluish  flame,  the  deposition  of  sulphur  on  the  sides 
of  the  glass  vessel  in  which  it  is  burned,  and  the  disengagement  of  sulphurous  acid.  It  blackens 
white  lead  and  solutions  of  the  salts  of  lead,  copper,  and  bismuth.  When  mixed  with  20,000 
vols,  of  air,  hydrogen,  or  carburetted  hydrogen,  its  presence  may  be  detected  by  the  discolora- 
tioo  it  efliects  in  white  lead  mixed  with  water  and  spread  on  a  card.  Under  a  pressure  of  17 
atnnoapberes  at  50^  F.,  the  gas  condenses  into  a  limpid  liquid,  whose  sp.  gr.  is  about  0.9.  This 
nqnid  ftvezes  at  — 122^  F.,  and  forms  a  white,  crystalline,  translucent  substance.  Hydrosul- 
pbmic  acid  consists  of  16  parts,  by  weight,  of  sulphur  to  1  of  hydrogen. 

In  chemical  investigations,  hydrosulpluiric  acid  is  important  and  valuable  both  as  a  test  and 
ai  a  separating  agent.  In  toxicological  inquiries,  therefore,  it  is  in  common  use  (see  the  article 
jSnetdoui  Jcid). 

It  is  a  poison  to  both  plants  and  animals  when  diffused  through  the  air  in  which  they  are 
placed.  Curiously  enough,  however,  the  vegetation  in  the  neighbourhood  of  sulphurous  springs 
is  usually  luxuriant;  so  that  it  would  appear  to  act  beneficially  when  placed  within  reach  of 
the  roots  of  plants.* 

Tlie  respGation  of  the  undiluted  gas  proves  fatal  to  animals.  It  becomes  absorbed,  blackens 
tfie  blood,  and  destroys  the  powers  of  life.  It  proljably  acts  as  a  chemical  agent  on  the  blood : 
LielMg  thinks  it  converts  the  iron  of  the  blood  into  a  sulphuret.  MM.  Tlienard  and  Dupuytren 
Slate,  that  air  which  contains  y^jyth  of  this  gas  destroys  a  bird  in  a  very  short  time:  that  which 
eontains  jl^th  kills  a  dog,  and  that  a  horse  dies  in  an  atmosphere  containing  -g^f^xh  part  of  it. 
But  these  statements  are  probably  exaggerated  ;  for  rats  and  other  vermin  live  in  large  num- 
bers in  drains  and  sewers  which  are  contaminated  with  this  gas  (according  to  Gaultier  de 
Claubry,  these  localities  contain  from  two  to  eight  per  cent,  of  it).  On  man  it  act:<,  when  inspired, 
most  injuriously.  In  the  undiluted  state  it  would  probably  prove  fatal.  When  moderately 
diluted,  its  respiration  causes  immediate  insensibility,  with  depression  of  all  the  powers  of  life. 
Sdll  more  diluted,  it  causes  convulsions;  and  when  air  is  but  slightly  contaminated  with  it,  it 
oanses  iwoaea  or  sickness,  debility,  and  headache.  Various  ill,  or  even  fatal  effects  produced  by 
emanations  from  decomposing  ^ganic  matters,  and  which  have  been  loosely  ascribed  to  sul- 
phuretted bydrc^n,  may  be  in  part  owing  to  other  gaseous  substances  (see  ante,  p.  204)  at 
present  undistinguished  by  their  chemical  or,  in  some  cases,  even  by  their  sensible  properties. 
Farent-Duch&telet  says  that  workmen  can  breathe  with  impunity  an  atmosphere  containing 
jlytb  of  sulphuretted  hydrogen :  he  himself  has  respired,  without  serious  symptoms,  air  contain- 
ing i^d  of  it. — It  deserves  especial  notice  that  this  poison  is  less  active  when  applied  to  any 
other  part  of  the  body  (even,  according  to  Orfila,  when  introduced  into  the  jugular  vein)  than 
when  respired.  That  its  activity  is  very  considerably  less  than  when  introduced  into  the  ali- 
mentary canal,  must  be  very  obvious  when  we  consider  the  freedom  and  impunity  widi  which 
sulphuretted  waters  are  drank,  and  the  fact  that  sulphuretted  hydrogen  is  frequently  developed 
in  the  intestinal  tube  without  any  known  ill  effects.  Before  its  absorption  from  the  alimentary 
canal,  it  probably  undergoes  some  chemical  change — perhaps  forms  with  the  soda  of  the  bile 
sulphuret  of  sodium  and  water  (see  the  article  Sulphuroia,  p.  221). 

*  Johnston's  Leet.  on  Agricultural  Cktmxstry^  8d  ed.  1847. 


The  benefit  which,  aococdiiig  la  Galen.  pulmonHry  invalids  obULined  by  traTellmg  in  Sidly  ho* 
liOTD  nicribed  lo  ilie  presenca  of  eulphur  in  ihe  aimosphere;  and  il  bu  been  staled  ihnt  in  the 
neiglibourbood  ot  sulphur  epringi — ihoae  or  Aix-la-Cbapelle,  Tor  example — phlbisis  is  less  pre- 
Talenl  tbao  in  other  places.  Local  baths  of  aulphatetted  hydroj^n  gas,  or  of  flqiieous  vapoui 
iaipiegnaiad  with  ihii  gaa,  hHTo  been  employed  with  benefil  in  absiinale  rheumatio  and  gouty 
aflbctioni,  and  cbronic  cutaneous  aSeclions. 

Aa  a  roedicTne  it  is  rarely  employed  except  in  the  form  of  the  sulphurous  mineral  waters 
(see  onfe,  p.  319}.    Anar]ueoua  BOlulion  of  it,  BrtiflclBlly  prepared,  is,  however.  KMnetimcfuseil. 

A^ttl  Aeidi  HTDaosci.niuBicii  Jipia  Hydnmilplnirala ;  Jcidum  Hydrtmlplilirintm  jSjtta 
Sohiliim  ;  SutphurtHtd  Hifdrogtn  Waltr. — Thie  ia  prepared  by  paeaing  aulphurBiiH]  hydrogen  gaa 
into  cold  distilled  water  until  it  ceaaea  to  be  absorbed.  Or,  better  still,  by  paasios  lalphureind 
bydrogen  inio  n  bottle,  filled  with  dislilleit  walet,  and  invetled  over  llie  pneumatic  trough,  until 
two-lliitds  of  die  waler  are  iliaplnceit.  Then  stopper  ilje  botile,  and  shake,  thai  Ihe  gas  may  In 
abaorbeil  by  ibe  water  in  ibe  bolder    Preserve  the  aoludon  in  a  bolllt!  completely  filled  wiib  it. 

Ai  ordinary  lemporatures  and  pressures,  waler  aljsorbs  two  or  three  volumes  of  ibis  gu. 
The  solution  baa  Ihe  amell  of  [he  gaa,  and  a  naoseoua  aulpburoua  Male.  By  exposure  to  ihe 
Btr  il  becomes  decomposed;  its  hydrogen  being  aweeliah,  oxidized,  ant!  converted  iiilo  watef, 
and  ils  sulphur  precipitated. 

This  solution  i>  chiefly  employed  for  ehemicsl  and  loiicological  purposes. 

The  general  effects  of  siilpliurelled  liydroKen  water  taken  in  small  doses  are  tboae  of  the  miU 
phuTOia  before  mentioned.  (See  anit,  p.  23].}  It  promotea  and  improvei  Ibe  secrelioiia  of  the 
mucous  surfaces,  the  skin,  and  Ibe  glands;  and  ia  considered  to  have  a  specific  in fluenoe  over  tbe 
liver  and  porial  aysiem,  including  the  hemorrlioidal  vessela.  Thus  iu  senaibie  efferu  are  thosg 
of  ati  aperient,  expeeioranl,  sudorific,  chotagogue,  diuretic,  and  ammenagogoe.  It  is  nierul  in 
medicine  as  an  alterative  and  tesolveni,  Leaamann'  describes  lulpburelted  bydiogen  as  being 
a  aiimulanl  to  ilie  vascular  system,  lo  the  nerves,  and  to  tlie  secreling  orgaui. 

Sulphuretted  hydrogen  water  someiimea  oHSaions  nausea  and  vomiling.  Taken  in  large 
qnanliiios,  it  becomes  alisorbed,  and  operates  as  a  narcotic  poison,  producing  eflecis  similar  lo 
those  cansed  by  its  inbatalion.  It  would  appear,  therefore,  thai  moderate  quantities,  wben 
swallowed,  undergo  a  kind  of  digestion  and  sssimilalion  (aa  above  alluded  lo);  bul  that  huge 
qunnliliea  are  ttbaorbed  unaltered,  and  act  as  a  poiaon. 

Sulplmrelled  hydrogen  water  Iina  been  used  as  an  antidote  in  poiarining  by  the  lalta  of  lead. 
Ila  eflicDcy  consiaia  in  ils  convening  the  lead  nn|[inlo  a  sulpliutet  of  lead.  Ii  has  also  been 
employed  lo  check  mercutial  salivoiion.  It  ia  only  adapted  for  maludiea  of  a  chronic  chaiader, 
principally  cuianeoui,  ibeumalic,  gouly,  ayphililic,  bronchial,  hepatic,  and  bemonboidal  affeo- 

itidole,  it  may  be  given  in  doses  of  a  wiaeglasaful,  at  inlerrali 
an  hour,  according  lo  circumstances.  In  other  cases  il  is  given 
to  the  extent  at  liom  hall  a  wme  pint  to  a  pint  during  ibe  day.  A  lilde  eraence  of  pepperminl 
may  be  taken  as  a  corrective.    It  ia  aometimea  adminialereil  with  cathonio  acid  or  Sellera  water. 

Externally,  aulphurelled  hydrogen  waler  has  been  used  a>  a  wnsii  or  bath.  In  general,  liow- 
ever,  n  aolulion  of  aulpburet  ofpotaaaium  orofsulphurei  oTcalcium  ia  employed  as  a  subatitnle. 
(See  ilafneian  m^ilattarum.) 

Bahntmann'i  Itil  liquor  (ligiuir  probalornu  Ha)mfmatim)  Tor  delecting  the  presence  of  lend  in 
wine  ia  prepnied  by  adding  a  drachm  of  tartaric  ncid  lo  four  ouocea  of  sulphuretted  hyilrogeii 
WHIer,    it  ia,therelore,au  acidulated  sulpburelled  hydrogen  waler  {aqua  kydrniulpluirala  aiidala). 


14.  Carbonii  Blsulphiiretum. — Biaulp^uret  of  Carbon. 

FormiJa  CS".     Rpiwalcni  Wtighl  3S.     KqviiialciU  Volutnt  of  fopow  1  or 

Sufyhide  It/  Carlm  ;  Carbwit  a/  Sulphur ;  ^Inhol  of  Sulphur  or  Svlphurit  Jleohol—Diwovmi 
jn  1 70fi  by  Lompadius.'  It  was  ui  firti  supposed  lo  be  a  compound  of  sulphur  and  carban.  It 
is  obtained  by  pasaing  tbe  vapour  of  sulphur  over  red  hot  charcoal,  and  condenaing  ibc  vapour 
of  the  biaulphurel  eitber  in  ■  receiver  cooleJ  lo  Si"  F.,  or  in  icse-cold  waier.'     It  may  mlao  ba 

■  Dt  AitU  BvdniMniti  un  Mtiim.  Din,  inaas.tita.,  Btm].  1830. 

■  LaniDHlini  hsi  nibKqueBtlT  deaeribHl  Ihe  nreparstina,  proiiertlea,  lad  Iherapealicsl  ■ppllealioe*  at 
Ihia  sgeat,  is  ■  mmngiaph  enllllsd  Vittr  dm  Siltue/tlalkQhal,  tec   Frtilt.  lau-ixc  Aafl.  Trclb.  1»). 

ctflR.  a-VianR.  Fr^wran,  Maacli.  tMS). 
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bf  distilling  a  mixtare  of  iron  pyrites  (FeS*)  and  charcoal.'  At  ordinary  tempera* 
snlphur  and  carbon  are  without  action  on  each  other;  but  when  sulphur  vapour  conies  in 
eoniact  with  glowing  carbon,  combination  takes  place,  and  the  bisulphuret  of  carbon  is  formed. 
TliB  prodnet  requires  to  be  rectified  by  redistillation.  If  it  be  required  free  from  water,  it  must 
be  radisiiUed  from  chloride  of  calcium. 

Bttnlpharet  of  carbon  is  a  highly  refractive,  limpid,  colourless  liquid,  whose  odour  is  fetid  and 
■mcwhat  analogous  to  that  of  putrid  cabbage.  It  is  extremely  volatile,  and  produces  intense 
eold  by  its  evaporation.  Its  taste  is  pungent  and  hot.  It  is  heavier  than  water,  having  a  sp.  gr. 
of  1J272.  It  boils  at  lOG^  F.,  and  freezes  at  — 60®  F.  It  is  very  combustible,  burning  in  the  air 
with  a  pale  bine  fiame,and  disengaging  sulphurous  and  carbonic  acids.  It  is  insoluble  in  water, 
but  is  nluble  in  alcohol,  ether,  the  volatile  and  the  fixed  oils.  It  dissolves  sulphur,  iodine,  phos- 
pbems,  camphor,  and  some  resins.  It  combines  with  the  basic  sulphuret,  forming  a  sulphocar- 
booale.  Thus,  when  it  is  mixed  with  caustic  potash,  the  products  are  carbonate  of  potash  and 
tbe  tulphocarbonate  of  potassium,  3K0-f  3CSs&3K0,C0^2  (KS,  CS'). 

It  is  ohaiacterized  by  its  odour,  its  sp.  gr.,  its  high  refractive  power,  the  colour  of  its  flame,  and 
the  products  of  its  combustion,  its  insolubility  in  water,  and  by  the  action  of  iodine  on  it.  jjjjijth 
of  its  weight  of  iodine  dissolves  in  it,  yielding  an  amethystine  or  bluish-red  solution:  f  J]fth  part 
yields  a  pale  rose-red  solution. 

It  ooDsistsof  15.79  percent,  of  carbon  and  84.21  per  cent  of  sulphur ;  or  1  atoms=:6  of  carbon, 
and  2  aloms3B32  of  sulphur. 

Its  purity  is  recognized  by  the  following  characters :  It  should  be  limpid,  colourless,  com- 
pletely volatile  (not  leaving  a  residue  of  sulphur  or  other  solid  matters  when  submitted  to 
evaporatioo),  and  not  darken  white  lead  (by  which  the  absence  of  sulphuretted  hydrogen  is 
ibown). 

Bisalpbnret  of  carbon  is  allied  in  its  action  on  the  system  to  sulphuric  ether.  By  some  it  is 
coDsidered  intermediate  between  ether  and  ammonia.  It  is  an  acrid  or  local  irritant  (see  anttj 
pi  206),  a  diffusible  stimulant  (see  an/e,  p.  250),  a  narcotic  or  stupefacient  (see  anttf  p.  235), 
and  an  ansesthetic  (see  antty  p.  237).  It  agrees  with  ether,  also,  in  the  circumstance  that  by  its 
etapofation  it  produces  intense  cold.  It  augments  the  frequency  of  the  heart's  action,  and  acts 
as  a  powerful  sudorific.  Diuretic  and  emmenagogiie  efiects  have  also  been  ascribed  to  it.  If 
the  vapour  of  it  be  applied  to  the  shut  eye  for  a  minute  or  two,  it  generally  causes  contraction, 
seldom  dilatation,  of  the  pupil.' 

Aa  a  topical  remedy,  it  has  been  used  as  a  cooling  agent,  by  evaporation,  and  as  a  stimulant 
and  resolvent  Internally,  it  has  been  employed  as  a  stimulant,  analeptic,  or  restorative  (see 
onfs,  p.  251),  as  a  sudorific,  emmenagogue,  ecbolio  (see  anttj  p.  290),  and  anssthetic  (see  anttf 

p.  251).  Hjr 

Bisulphuret  of  carbon  has  been  employed  as  an  analeptic  or  restorative  in  fainting,  hysterical 
fits,  and  in  asphyxia.  In  these  cases,  its  vapour,  like  that  of  ammonia,  is  applied  to  the  nose, 
or,  when  the  patients  are  able  to  swallow,  a  few  drops  n re  administered  by  the  stomach  every 
ten  minutes.     It  has  also  been  used  to  relieve  intoxication. 

In  rheumatic  and  gouty  aflections,  it  has  been  administered  internal ly, as  a  powerful  stimu* 
lant  and  sudorific,  and  applied  externally  as  a  counter  irritant  and  resolvent 

It  has  also  been  employed  as  a  sudorific  and  alterative  in  cutaneous  aflections;  as  an  emme- 
BBflOisne  in  amenorrhcea;  as  an  ecbolic  in  feeble  uterine  contractions;  as  a  local  resolvent  in 
glandular  swellings;  as  a  sorbefacient  in  goitre,  and  in  many  other  cases' 

Very  recently  it  has  been  tried  as  an  ansesthetic  by  Dr,  Simpson.^  His  account  of  its  efiects 
if  as  follows: — 

*It  has  been  stated  in  various  literary  journals,  that  bisulphuret  of  carbon  has  lately  been 
used  as  an  anaesthetic  agent  at  Christiana ;  but  no  particulars  regarding  its  employment  in  Nor- 
way have,  as  far  as  I  know,  been  yet  published. 

**!  have  breathed  the  vapour  of  bisulphuret  of  carbon,  and  exhibited  it  to  about  twenty  other 
individuals,  and  it  is  certainly  a  very  rapid  and  powerful  ana^thetic.  One  or  two  staled  that 
they  ibond  it  even  more  pleasant  than  chloroforrn;  but  in  several  it  produced  depressing  and 
disagreeable  visions,  and  was  followed  for  some  hours  by  headache  and  giddiness,  even  when 
given  only  in  small  doses.  In  one  instance  I  exhibited  it,  with  Mr.  Miller's  permission,  to  a 
patient,  from  whom  he  removed  a  tumour  of  the  mamma.  It  very  speedily  produced  a  full 
ansesihetic  effect;  but  it  was  difficult  to  regulate  it  during  the  operation.  The  patient  was  rest- 
less in  the  latter  part  of  it,  but  felt  nothing.     Like  several  others  when  under  it,  her  eyes  re- 

>  Miaate  quantities  of  bisulphuret  of  carbon  have  been  detected  in  coal  gas.  The  injury  lustaiaed  by 
tk9  bfadings  of  books  in  the  libraries  of  the  lx>ndon  Institution  and  Atheneeum  Club,  appears  to  be  in  part 
rcfenble  to  tbe  action  of  an  acid  compound  of  sulphur  formed  by  the  combustion  of  coal  gas  (see  Phartna- 
ttmtitai  Journal f  vol.  vi.  p.  684).  This  compound  is  probably  the  product  of  the  combustion  of  the  bisal- 
pharet  at  earbon  eontained  in  the  gas. 

•  Df.  Taraball,  London  Medical  Gaze tu^  Nov.  5, 1643. 

*  For  ttotieea  of  some  of  its  other  uses,  the  reader  is  referred  to  Richter's  Aus/tihrliche  Arxneimitlellehrej 
Bd.  ill.  B.4M:  and  Bd.  vi.  S.  457;  Riecke,  Die  neueren  Arxneimittel.  2te  Aull.  1840;  Dunglison's  Ifev 


1, 18C3;  and  Aschenbrenner,  Dm  neueren  Arzneimitul.  Eriangen,  1646. 
*  Pknfmmtiutital  Journal,  vol.  vii.  p.  517.  . 
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mained  wide  open.  A(\er  the  operation  she  waa  extremeljr  sick,  with  much  and  kmg-ooiitiniMd 
headache ;  and,  for  flAy  or  sixty  hours  subsequently,  her  pulse  was  high  and  npid[»  wit&ont 
rigor  or  symptoms  of  fever. 

**!  tried  its  effects  in  a  case  of  midwifery,  in  presence  of  Dr.  Weir,  Dr.  Donoan,  Mr.  Norrit, 
and  a  number  of  the  pupils  of  the  Maternity  Hospital.  It  was  employed  at  interrals  dnring 
three^uarters  of  an  hour.  The  patient  was  easily  brought  under  its  inf  nenoe,  a  few  inspira 
tions  sufficing  for  that  purpose ;  but  it  was  found  altogether  impossible  to  prodooe  fagr  it  the  kind 
of  continuous  sleep  attending  the  use  of  chloroform.  Its  action  was  so  strong  that,  when  given, 
as  a  pain  threatened  or  commenced,  it  immediately  affected  the  power  of  the  uterine  oontrao- 
tions,  so  as  oAen  to  suspend  them ;  and  yet  its  effects  were  so  transient  that  the  state  of  ansestheaia 
bad  generally  passed  off  within  a  minute  or  two  afterwards.  The  patient  anxiously  asked  for 
it  at  the  commencement  of  each  pain.  During  its  use  she  was  occasionally  sick,  and  vomited 
several  times.  Latterly  her  respiration  became  rapid,  and  her  pulse  rose  extremely  high.  I 
then  changed  the  inhalation  for  chloroform,  and,  under  it,  the  patient  slept  quietly  on  lor  twenty 
minutes,  when  the  child  was  born.  During  these  twenty  minutes  there  was  no  more  rfScknesa 
or  vomiting,  and  the  pulse  gradually  sank  down  to  its  namral  standard ;  and  a  few  ninnies  aAor 
the  child  was  expelled,  and  while  the  mother  still  slept,  her  pulse  was  counted  at  80.  Next 
day  the  mother  and  infant  were  both  well,  and  she  has  made  a  good  recovery." 

Dr.  Snow'  has  tried  the  effect  of  its  vapour  when  diffused  through  air  on  mice.  He  saya 
that  it  does  not  cause  muscular  relaxation  prior  to  death ;  but  tremulous  convulsions  continue  till 
death,  which  seems  to  be  threatened  almost  as  soon  as  complete  insensibility  to  external  im- 
liressions  is  established.  Dr.  Snow  thinks  that  a  single  deep  inspiration  of  air  saturated  with 
its  vapour,  at  a  summer  temperature,  would  produce  instant  death. 

Bisulphuret  of  carbon  is  adniinisitered  internally  in  doses  varying  from  two  or  six,  or  more, 
drops  taken  on  sugar;  or  dissolved  in  four  times  its  volume  of  ether  or  alcohol ;  or  mixed  with 
milk  or  mucilaginous  decoctions. 

Externally,  it  is  employed  in  the  form  of  embrocation  or  liniment  composed  of  one  port 
bisulphuret  and  two  parts  of  almond  or  olive  oil,  or  of  alcohol.  Sometimes  one  part  of 
the  camphor  is  dissolved  in  two  parts  of  the  bisulphuret,  and  the  solution  mixed  with  four  parts 
of  alcohol. 


Order  VII.  CHLORINE  AND  ITS  COMBINATIONS  WITH 

HYDROGEN  AND  SULPHUR. 

15.  CHLOBINIUM.— CHLORINE. 


Symbol  CI.*  Equivalent  Weight  35.5.     Equivalent  Volume  1  or 


History. — This  gas  was  discovered  bj  Scheele  in  1774,  who  termed  it  dephlo- 
gutkated  muriatic  acid.  Berthollet,  in  1785,  named  \t  orygenated  muriatic  acid. 
Sir  H.  Davy  called  it  chhrine  (from  x'^^^ii  ^9^^)y  on  account  of  its  colour. 

Natural  History. — It  is  found  in  both  kingdoms  of  nature. 

a.  In  the  Inorganizkd  Kinouom  it  exists  principally  in  combination  with  sodium,  either 
dissolved  in  the  water  of  the  ocean  or  forming  deposits  of  rock  salt.  Chlorine  also  occurs  in* 
combination  with  magnesium,  calcium,  lead,  silver,  &c.  Free  hydrochloric  acid  is  met  with 
in  the  neigbbourhood  of  volcanoes,  and  is  probably  produced  by  the  decomposition  of  some 
chloride. 

B.  IxTHE  Organized  Kingdox  it  is  found,  in  combination,  in  both  animals  a\^d  vegetablea. 
Sprengel^  says,  maritime  plants  exhale  chlorine  principally  during  the  night  Hydrochlorio 
acid,  in  the  free  state,  exists,  according  to  Dr.  Prout,  in  the  stomach  of  animals  during  the  pro- 
cess of  digestion. 

Preparation. — There  are  several  methods  of  procuring  chlorine  gas  :^ 
1.  Bi/  adding  diluted  mdphnric  acid  to  a  mixture  of  common  salt  and  binoxide 
of  manganese. — This  is  the  cheapest  and  most  usual  way  of  preparing  it.  Mix 
intimately  three  parts  of  dried  common  salt  with  two  parts  of  the  binoxide  of 
manganese,  and  introduce  the  mixture  into  a  retort.  Then  add  as  much  sulphario 
acid,  previously  mixed  witli  its  own  weight  of  water,  as  will  form  a  mixture  of  the 
consistence  of  cream.     (Brande  directs  8  salt,  3  manganese,  4  water,  and  5  acid ; 

*  Lond.  Med.  Gaz.  June  23d,  1848.  *  De  Candolle,  Physiol.  Tigit.  torn.  i.  p.  820. 
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Tbdnardy  1}  salt,  1  manganese,  2  aoid,  and  2  water;  Grahamy  8  salt,  6  manganese, 
and  dilute  add  as  much  as  contains  13  parts  of  oil  of  yitriol.) 

On  the  application  of  a  gentle  heat,  the  gas  is  copiooslj  evolved,  and  may  be 
odleeted  over  either  warm  or  cold  water.* 
^  In  this  process  two  equivalents  of  sulphuric  acid  react  on  one  equivalent  of  the 
Unoude  and  on  one  equivalent  of  chloride  of  sodium,  and  jield  one  equivalent  of 
chlorine,  one  equivalent  of  the  sulphate  of  the  protoxide  of  manganese,  and  one 
equivalent  of  sulphate  of  soda,  MnO«+NaCl+2SO»=MnO,SO'+NaO,SO'+Cl. 


Matxkials. 
1  eq.  CUoride  Sodiam 

1  eq.BlnoxideMaog. . 
t  eq.  Snlphorie  Acid  . 


Composition. 

«a  e  i  1  e?.  Chlorine    . 
"*•*  {  1  eq.  Sodium     . 


.  95.5' 
.23 


44 


80 


1 

)  1  eq.  Sulphuric  Acid  40 
)  1  eq.  Sulphuric  Acid  40 


1  eq.  Oxygen     ...    8 
1  eq.  Protoxide  Mang.  36 


Prodvcts. 
1  eq.  Chlorine 35.5 


.  Sulphate  Soda .    .    .71 
1  eq.  Protoiulphate  Mang.  76 


183.5 


182.5 


182.6 


2.  j^  heating  a  mixture  of  equal  weights  of  common  hydrochloric  acid  and 
hwacide  of  manganese  in  a  glass  retort  over  a  lamp. 

In  this  process  two  equivalents  of  hydrochloric  acid  react  on  one  equivalent  of 
the  binozide,  and  yield  one  equivalent  of  chlorine,  two  equivalents  of  water,  and 
one  equivalent  of  protochloride  of  manganese,  MnO»+2HCl=MnCl-f  2H0+C1. 


Seq.  Hydrochl.  Acid  73 


CoMPOBITIOir. 

Chlorine  35.5 
Chlorine  35.5 
Hydrog.    2 


i\eq. 
\\€q. 
(ieq. 


Prodvcts. 
1  eq.  Chlorine    .....    35.5 


-..Bmax-M.,.,.    • « |  ?  JJ;  ^S^^H.. « 


eq.  "Water   .... 
,1  eq.  Prntochlo.  Mai^. 


117 


117 


18 
63  JS 
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3.  JBy  the  action  of  sulphuric  or  h^^oochloric  acid  on  chloride  of  lime, — This 
method  may  be  resorted  to  when  binoxHe  of  manganese  cannot  be  procured.  The 
products  of  the  reaction  of  the  ingredients  are — chlorine,  water,  and  either  sulphate 
of  lime  or  chloride  of  calcium,  according  as  sulphuric  or  hydrochloric  acid  has  been 
employed.  When  sulphuric  acid  is  employed,  the  equation  i^as  follows  : — (CaCl 
+  CaO,C10)  +2SO=2  (CaO,  S0»)  +2C1. 

4.  Chlorine  may  also  be  obtained  by  the  action  of  sulphuric  acid  on  common 
salt  and  nitrate  of  potash  (see  calcis  hi/pochloris), 

Pbopsrties.  a.  Of  gaseous  chlorine, — Chlorine,  at  ordinary  temperatures  and 
pressures,  is  a  gaseous  substance,  having  a  yellowish-green  colour,  a  pungent,  suffo- 
cating odour,  and  an  astringent  taste.  Its  sp.  gr.,  according  to  Gay-Lussac,  is  2.47. 
It  is  not  combustible,  but  is  a  supporter  of  combustion.  Phosphorus  and  powdered 
antimony  take  fire  spontaneously  when  introduced  into  it ;  and  a  taper  burns  in 
ifcy  with  the  evolution  of  a  red  light  and  much  smoke.  When  water  is  present, 
it  defltroys  vegetable  colours,  organic  odours,  and  infectious  matters.  Hence  its  use 
as  a  Ueaobing  agent,  a  deodorizer,  and  a  disinfectant  (see  ante,  p.  204). 

3.  Of  liquid  cidorine, — By  a  pressure  of  4  at^iospheres,  at  the  temperature  of 
60^  F.,  chlorine  is  a  yellow  liquid,  having  a  sp.  gr.  of  1.33  (water  being  1.0). 
Faraday  could  not  freeze  it  at  —166°  F. 

Characteristics. — The  colour  and  odour  of  chlorine  readily  distinguish  it  from 
other  gases.  Free  chlorine  decolorizes  a  solution  of  sulphate  of  indigo.  It  forms 
a  white,  curdy  precipitate  (chloride  of  silver)  with  the  nitrate  of  silver ;°  this  pre- 
cipitate blackens  by  exposure  to  light  (from  the  escape  of  some  chlorine  and  the 


'  For  farther  information  respecting  the  commercial  mode  of  preparing  chlorine,  lee  Hypochlorite  of 

imt. 

*  Some  hypochlorite  of  tilver  (which  is  ■absequently  converted  into  chloride  and  chlorate  of  lilver)  ii 
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formation  of  sabchloride  of  silver);*  is  insoluble  in  nitric  icid^  oold  or  boiling; 
readily  dissolves  in  liquid  ammonia ;  when  heated  in  a  glass  tube,  fuses^  and,  on 
ooolingy  concretes  into  a  gray,  semi-transparent  mass  (horn  silver  or  hana  cornea) ; 
and  lastly,  when  heated  with  potash,  it  yields  metallic  silver  and  a  chloride  <rf 
potassium. 

Hydrochloric  acid  and  the  soluble  metallic  chlorides,  like  free  chlorine,  yield  a 
white  precipitate  of  chloride  of  silver  on  the  addition  of  nitrate  of  silver. 

firomate,' bromide,  iodate,  and  iodide  of  silver,  like  chloride  of  silver,  are  insoluble  ia  dilate 
nitric  acid. 

Nitrate  of  silver  does  not  occasion  a  precipitate  in  a  solution  either  of  a  perchlorate  or  a  chlo- 
rate. 

Free  chlorine  bleaches  a  solution  of  sulphate  of  indigo.  By  this  test  it  may  be 
distinguished  both  from  hydrochloric  acid  and  the  chlorides.  K,  however,  hydro- 
chloric acid  or  a  soluble  chloride  be  added  to  water  coloured  blue  by  sulphate  of 
indigo,  and  the  solution  be  submitted  to  the  action  of  a  galvanic  batteiy,  chlorine 
is  evolved  at  the  anode  or  positive  pole,  and  bleaches  the  indigo  in  its  immediate 
neighbourhood. 

Hypochlorous  acid  (ClO)  and  the  aliialinc  hypochlorites,  as  also  hjrpochloric  acid  (ClOf), 
possess  bleaching  properties  like  chlorine.  The  odour  of  these  two  oxides  of  chlorine  is,  how- 
ever, very  different  from  that  of  pure  chlorine.  "  Hypochloric  acid  gas  may  be  distingDished 
from  chlorine,  because  its  bleaching  power  is  not  destroyed  by  a  solution  of  arsenioas  acid  in 
muriatic  acid*'  (Peligot). 

An  aqueous  solution  of  chlorine  dissolves  leaf-gold.  The  chlorides,  when  heated 
with  oil  of  vitriol,  evolve  hydrochloric  acid. 

Physiological  Effects,  o.  On  Vegetalles. — The  germination  of  seeds  has 
been  said  to  bo  promoted  by  watering  them  with  a  weak  solution  of  chlorine ;'  but 
the  statement  is  probably  erroneous. 

/3.  On  Animals  genera  lit/, — Nysten'  injected  a  small  quantity  of  chlorine  gas 
into  the  jugular  vein  of  a  dog,  and  the  only  effect  was  howling.  A  larger  quantity 
occasioned  difficult  respiration,  apparently  great  agony,  and  death  in  three  minutes. 
The  body  was  opened  four  minutes  afterwards  :  the  blood  was  fluid  and  venons  in 
the  auricles  and  ventricles,  which  contained  neither  gas  nor  coagula.  On  another 
occasion  he  threw  this  gas  into  the  pleura,  and  thereby  produced  inflammation  of 
this  membrane  and  ^cath.  From  these  experiments  Nysten^  concludes  that  it  is  a 
local  irritant,  but  has  no  specific  effect  on  any  part  of  the  system. 

y.  On  Man. — Chlorine  gas  acts  as  a  local  irritant.  Its  chemical  agency  has 
been  before  alluded  to  (see  avf/',  p.  143).  Mr.  Wallace*  tells  us  that,  diluted  with 
air  or  aqueous  vapour,  of  116*'  F.,  and  applied  to  the  skin,  it  produces  peculiar 
sensations,  similar  to  those  caused  by  the  bite  or  sting  of  insects :  this  eficct  is 
accompanied  with  copious  perspiration,  and  a  determination  of  blood  to  the  skin, 
sometimes  attended  with  an  eruption  of  minute  papulae,  or  even  vesicles.  Applied 
to  the  skin  in  a  pure  form,  its  action  is  similar,  but  more  energetic. 

If  an  attempt  be  made  to  inspire  undiluted  chlorine  gas,  it  produces  spasm  of  the 
glottis  (see  anfCy  p.  162).  If  the  gas  be  mixed  with  air,  it  enters  into  the  bronchial 
ramifications,  causes  a  sensation  of  tightness  and  sufibcation,  and  violent  cough. 
Twice  I  have  suffered  most  severely  from  the  accidental  inhalation  of  it ;  and  each 
time  it  gave  me  the  sensation  of  constriction  of  the  air-tubes,  such  as  might  be 
produced  by  a  spasmodic  condition  of  the  muscular  fibres  of  the  bronchial  tubes. 
The  attack  usually  goes  off  in  increased  secretion  from  the  mucous  membrane. 
When  diluted  with  a  large  quantity  of  air,  chlorine  maybe  inhaled  without  exciting 
cough  :  it  occasions  a  sensation  of  warmth  in  the  respiratory  passages,  and  promotes 
expectoration. 

*  Wefzlnr,  in  I/andj^rebc's  Versurh  Uher  das  Licht,  p.  53,  1834. 

«  De  Candollc,  Physiologic  V^getaU^  t.  ii.  p.  032.  ■  RecherckeSf  p.  110. 

*  Op.  eit.  p.  143. 

*  Researches  respecting  the  Medical  Poiccrs  of  Chlorine j  particularly  in  Diseases  of  the  Livetf  I«oad. 
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Hie  irritaiiDg  effects  of  chlorine  are  less  powerful  on  those  accustomed  to  inhale 
it;  as  I  have  repeatedly  seen  in  patients  who  were  using  the  gas,  and  which  is  also 
proved  by  the  following  statement,  made  by  Dr.  Christison  :*  "  I  have  been  told 
(says  he)  by  a  chemical  manufacturer  at  Belfast,  that  his  workmen,  can  work  with 
UDpunity  in  an  atmosphere  of  chlorine,  where  he  himself  could  not  remain  aboye  a 
£bw  minutes." 

The  constitutional  or  remote  effect  caused  by  inhalations  of  chlorine  is  increased 
frequency  of  the  pulse  and  of  respiration.  But  this  effect  may  be  in  part  owing  to 
the  augmented  muscular  efforts  of  the  patient.  Mr.  Wallace  states  that  the  appli- 
cation of  chlorine  to  the  skin  also  occasions  soreness  of  the  mouth,  fauces,  and 
OBSophagus,  increased  vascularity,  and  even  minute  ulcerations  of  these  parts,  and 
an  alteration  in  the  quantity  and  quality  of  the  salivary  and  biliary  secretions.  He 
thinks  that  it  has  a  tranquillizing,  and  at  the  same  time  exciting,  power  with  respect 
to  the  nervous  system.  It  would  appear,  from  the  observations  of  Professor  Albers,' 
that  though  the  topical  action  of  chlorine  is  stimulating,  yet  the  remote  action  is 
antiphlogistic ;  for  it  diminished  the  frequency  of  the  pulse,  calmed  excitement,  and 
producea  effects  which  may  be  termed  antiphlogistic.  Dr.  Christison  tells  us  that, 
at  the  Belfast  manu&ctory  above  alluded  to,  the  chief  consequences  of  exposure  to 
an  atmosphere  of  chlorine  are  acidity  and  other  stomach  complaints,  which  the  men 

Snerally  correct  by  taking  chalk.  Absorption  of  fat  is  also  an  effect  observed  in 
e  manufactories  at  Glasgow,  Manchester,  and  Belfast.^ 

When  applied  to  the  skin  or  bronchial  membrane,  chlorine  gas  probably  becomes 
absorbed;  for  Mr.  Wallace  found  that  the  urine  acquired  bleaching  properties  under 
its  use. 

Uses. — a.  Asa/umigattngagentf  disinfectant y  and  antUeptic,  chlorine^  I  believe, 
stands  unrivalled  (^fumigatio  cJUorinn,  oxymuriatica,  seu  Guytoniana),  Hall4,  in 
1785,  appears  to  have  been  the  first  person  who  employed  it  as  a  disinfectant ,-  but 
we  are  greatly  indebted  to  Guyton-Morveau  for  the  zeal  and  energy  he  manifested 
in  his  attempts  to  introduce  it  into  use.  For  destroying  miasmata,  noxious  effluvia, 
and  putrid  odours,  it  is  the  most  powerful  agent  known ;  and  is,  therefore,  well 
adapted  for  disinfecting  prisons,  ships,  hospitals,  dissecting-rooms,  and  all  other 
plaoeSy  the  air  of  which  requires  purification.  The  ingredients  for  producing  the 
gas  should  be  contained  in  saucers  placed  in  the  higher  parts  of  the  room,  as  the 
gas  which  is  developed  will  descend  by  its  density,  and  soon  be^mo  mixed  with  the 
smrounding  air. — ^The  following  is  the  method  adopted  by  Dr.  Faraday  at  the  General 
Penitentiary  at  Milbank  :^  One  part  of  common  salt  was  intimately  mixed  with 
one  part  of  the  black  or  binoxide  of  manganese,  then  placed  in  a  shallow  earthen 
pan,  and  two  parts  of  oil  of  vitriol,  previously  diluted  with  two  parts,  by  measure, 
of  water^  poured  over  it,  and  the  whole  stirred  with  a  stick.  Chlorine  continued  to 
be  liberated  from  this  mixture  for  four  days.  The  quantities  of  the  ingredients  con- 
snmed  were  700  fi>s.  of  common  salt,  700  lbs.  of  binoxide  of  manganese,  and  1400  ibs. 
of  sulphuric  acid.  The  disinfecting  power  of  chlorine  is  supposed  to  depend  on  its 
■finity  for  hydrogen,  by  which  it  effects  the  decomposition  of  water  or  aqueous 
T^KHir,  with  the  hydrogen  of  which  it  unites,  while  the  nascent  oxygen  oxidizes  the 
emnic  matter:  or  it  may  act  merely  by  abstracting  hydrogen  from  the  putrid 
miasmata. 

Chlorine  fumigations  are  apparently  useless  in  preventing  the  progress  of  cholera 
tad  erysipelas.  In  Moscow,  chlorine  was  extensively  tried  and  found  unavailing, 
nay,  apparently  injurious,  in  cholera.  "At  the  time,"  says  Dr.  Albers,^  "that  the 
cholera  hospital  was  filled  with  clouds  of  chlorine,  then  it  was  that  the  greatest 
number  of  the  attendants  were  attacked."'    Some  years  ago  chlorine  was  tried  at 

*  Tftatiu  o«  PotJOfUt.  p.  796.  *  British  and  Foreign  Medical  ReHeWf  vol.  \r.  p.  219. 

*  An  Experimental  Essay  on  the  relative  Physiological  and  Medicinal  Properties  of  Iodine  and  its 
Cinpoundsj  by  C.  Ccffswell^  A.B.  M.D.  Edinb.  1837,  p.  82. 

*  Qumrterlf  Journal  of  Science  and  of  the  ArtSy  vol.  xviii.  p.  92. 
'  London  Medical  Oazette^  vol.  viii.  p.  410. 

*  Sm  alio  Dterbaeb,  Die  neust.  Entd,  in  d.  Mat.  Med.  i.  411|  Ste  Au^.  1837. 
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of  aiTccl.ing  the  progreBS  of  cijsipelas  :    ai! 
;,  but  tlie  power  of  com mnui eating  the  disease 


Fig,  66. 


the  Sinall-Fos  Hospitiil,  i 
offensive  smell,  as  usual, was  o 
remained  behiod,' 

3.  At  an  antidote  in  poisoninr/  Iiy  hi/draci/aiiic  nnd,  rndphuretUd  ti^lmjai,  or 
hydroevlpkafe  of  ammonia,  chlorine  gas  is  a  very  valuable  agent.  I  believe,  how- 
ever, that  chloride  of  lirao  will  be  found  a  more  convunicDtj  safe,  and  opportune  sub- 
stance. The  beneficial  influence  of  chlorine  in  the  treatment  of  animals  asphyxiated 
by  sulphuretted  hydrogen  doubtless  arises,  in  part  ut  least,  from  ifa  chemical  pro- 
perties; for,  when  mixed  with  sulphuretted  hydrogen,  it  forms  chloride  of  sulphur 
and  hydrochloric  acid.  The  beat  method  of  applying  the  remedy  is  to  diffuse  a  little 
chlorine  in  the  air,  and  then  to  effect  artificial  reapiration  (see  ante,  p.  203). 

■(.  Inhaled  in  chronic  pulmonari/ diseasei.~~i  have  carefully  watched  its  effects 
in  phthisis  and  chronic  brooobitis  ;  and  the  result  of  my  observation  is,  that  chlorine 
is  rarely  serviceable.  Frequently,  after  the  first  and  second  inhalations,  the  patients 
fancy  their  breathing  much  relieved,  but  the  amendment  is  seldom  permanent.  I 
need  hardly  say  it  has  no  prelenaons  to  the  cure  of  tubercular  phthisis,  but  it  may 
be  usefiil  as  a  palliative  (sometimes  diminli^hitig  the  sweating] ;  and  I  can  readily 
believe  that  occasionally  in  ulceration  of  the  lungs  it  may  be,  as  AiberB*  declares  it 
is,  of  essential  service,  though  I  have  not  found  it  so.  This  would  agree  with 
effects  observed,  in  surgical  practice,  of  solutions  of  chlorine  and  of  the  hypochlorites 
on  old  ulcers. 

For  inhalation,  either  the  aqueous  solution  of  chlorine,  or  a  amall  portion  of 
the  chloride  of  lime,  may  be  placed  in  the  inhaling  bottles  (Pigs.  Hti  and  67)  :   if 
the  latter  be  not  sufficiently  strong,  &  few 
Fig.  67,  drops  of  muriatic  acid  arc  to  be  added  to 

develope  free  chlorine. 

S.  In  difratet  of  the  lifer,  not  atlendod 
with  active  inflammation,  Mr.  Wallace  has 
succesafully  employed  gaseous  chlorine, 
either  in  the  pure  state  or  diluted  with  air 
or  aqueous  vapour.  The  benefit  of  chlo- 
rine in  these  coses  has  been  confirmed  hy 
others.  The  temperature  of  the  hath,  and 
the  time  the  patient  ought  to  remain  in  it, 
will  vary  in  different  instances;  but  Mr. 
Wallace  thinks  that,  in  the  greater  number, 
150°  P.  will  be  found  to  answer  best,  and 
the  proper  lime  about  half  an  hour.  Tlic 
benefit  obtained  is  in  part  referable  to  the 
Mating  Soilltt.  heat  emplnjcd ;    in   part  to  the  irritant 

effect  of  the  chlorine  on  the  skin ;  and 
(according  to  Mr.  Wallace)  in  part  to  the  B]>eeific  inflnenco  of  chlorine  on  the  liver.' 
Kivse,  an  apothecary  at  Altona,  has  also  employed  chlorine  baths  in  these  cases  with 
advantage, 

AsTlDOTEB. — The  inhalation  of  ammoniacal  gas,  of  the  vapour  of  worm  water, 
of  spirit  of  wine,  or  of  other,  has  been  recommended,  to  relieve-thc  effects  of  chlo- 
rine. I  tried  them  all  when  suffering  myself,  butwitbout  the  least  apparent  benefit. 
In  a  case  related  by  Kastner,  and  which  is  reported  in  Wibmer's  work,*  sulphuretted 
hydrogen  gave  great  relief.  If  this  agent  be  employed,  it  must  be  done  cauliooely, 
as  it  is  itself  a  powerful  poison. 

imrOR  CniORCni,  L.  D.  ;  Chlorinei  Aqva,  Ed. ;  Chhrine  Wab^r.—Soltitio 
Ch/orinii;  Aqua  Oxymuriatica ;  Ligtior  Chlori ;  Liipiid  Oxymunatie  Acid. — 
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Hub  ia  readfly  prepared  by  passing  chlorine  gas  (prepared  as  before  directed)  tbrongh 
water  placed  in  a  Wonlfe's  bottle.  The  gas  may  be  generated  in  a  clean  Florence 
flask,  to  which  a  curved  tube  is  adapted  by  means  of  a  cork.  The  receiving  vessel 
holdmg  the  water  may  be^  in  the  absence  of  a  double-necked  bottle,  a  six  or  eight 
ounoe  idiial ;  or  a  wide-mouthed  bottle  closed  by  a  cork  having  two  perforations, 
thnragh  one  of  which  passes  a  glass  tube  open  at  the  top,  and  dipping  into  tho 
water  beneath ;  while  through  the  other  passes  the  end  of  the  tube  conveying  the 
gu  from  the  flask  into  the  water. 

The  LBmdm  Pkarmacepaia  orders  Liquor  Chhrimi  to  be  tlius  prepared :  Take  of  Hydrochloric 
Acid  i^j ;  Binozide  of  Manganese,  in  powder,  ^ij ;  Distilled  Water  Oss.  Mix  the  acid  and 
the  binokide  in  the  retort.  Then  transmit  the  chlorine  into  the  water  as  long  as  the  gas  comes 
over. 

The  DMm  Pharmacoptna  orders  of  Peroxide  of  Manganese,  in  fine  powder,  ^ss;  Muriatic 
Add  of  commerce  fjiij;  Distilled  Water  Jxxiv.  Introduce  the  peroxide  of  manganese  into 
m  gas  bottle,  and,  having  poured  upon  it  the  muriatic  acid  diluted  with  two  ounces  of  water, 
mpplj  a  gentle  heat,  and  by-  suitable  tubes,  cause  the  gas,  as  it  is  developed,  to  bubble  through 
two  additional  ounces  of  the  water  placed  in  an  intermediate  small  phial,  and  then  to  pass  to 
the  bottom  of  a  three  pint  bottle,  containing  the  remainder  of  the  water,  and  whose  mouth  is 
loosely  plugged  with  tow.  When  the  air  has  been  entirely  di8])laced  by  the  chlorine,  let  tho 
bottle  be  disconnected  from  the  apparatus  in  which  the  gas  is  generated,  corked  loosely,  and 
riiakeo  until  the  chlorine  is  absorbed.  It  should  be  now  transferred  to  a  pint  bottle  with  a  well- 
fRMuid  glaat  stopper,  and  preserved  in  a  cool  and  dark  place. 

In  the  Edimburgh  Pkarmacopceiay  the  process  is  somewhat  different  Muriate  of  Soda  60  grs., 
■ad  Red  Oxide  of  Lead  350  grs.,  are  to  be  triturated  together;  then  put  into  i^viij  of  Water, 
eontained  in  a  bottle  with  a  glass  stopper;  afterwards  f^ij  of  Sulphuric  Acid  added,  and  the 
mixtare  agitated  until  all  the  Red  Oxide  becomes  white.  The  insoluble  matter  is  to  be  allowed 
10  sabaide  before  using  the  liquid. 

In  this  pocess,  chlorine  and  sulphate  of  soda  are  formed  in  solution,  and  white 
iolphate  or  the  protoxide  of  lead  is  precipitated.  The  sodium  of  the  common  salt 
is  ozidiied  by  the  nascent  oxygen  evolved  by  the  red  lead,  in  consequence  of  tho 
aedon  of  the  snlphnrio  acid  on  it.  This  process  has  been  contrived  to  obviate  the 
neeeamty  of  having  to  pass  the  gas  through  water,  the  apparatus  for  which  operation 
miriit  not  be  at  hand. 

In  the  Fharmacopceia  Ifosocomii  Middlesexerms,  Lend.  1841,  is  the  following 
flonniila  for  a  solution  of  chlorine  (jsohUio  chlorinii) : — 

B.  Potasaas  Chloratis  ^ij;  Acidi  Hydrochlorici,  Aqua)  destillatx,  iUl  f1[ij.     Misce. 

When  hvdrochloric  acid  in  excess  is  made  to  act  on  chlorate  of  potash,  the  pro- 
ducts are  chloride  of  potassium,  water,  and  free  chlorine,  KO,  C1(>+6HC1=KC1 
+6HO  +  601. — ^The  solution,  as  thus  prepared,  contains  chloride  of  potassium  as 
well  as  chlorine.  It  should  be  kept  in  a  stoppered  bottle  in  a  dark  place.  It  is  used 
in  the  preparation  of  a  mixture  and  gargle  of  chlorine. 

1.  IBthtra  ChbriniL  R.  Solutionis  Chlorinii,  Ph.  Middlesex^  3iij ;  Aqure  destillafB  fjxij. 
Miace.— This  mixture  may  be  flavoured  with  simple  syrup  or  syrup  of  orange-peel.  Dose,  one 
or  two  tablespoonfuls. 

2.  Gargorimna  Chhrinii.  R.  Solutionis  Chlorinii,  Ph.  Middlesex.,  f^i}',  Aquas  destillatas  ^x. 
lliaoo.— -tlaed  in  scarlet  fever,  malignant  sore- throat,  &c. 

Chlorine  combines  with  water  to  form  a  solid  crystalline  hydrate^  10HO,C1.  This 
is  pak  Tellow  and  transparent.  When  chlorine  gas  is  prepared  over  water  nearly 
aft  the  neecing  point  (32°  F.),  bubbles  of  gas,  in  their  passage  through  the  water, 
sometimes  become  enveloped  with  a  CT}'stalline  coating  of  the  hydrate  of  chlorine. 

At  the  temperature  of  60°  F.,  and  when  the  mercury  in  the  barometer  is  stand- 
mg  at  30  inches,  water  takes  up  about  twice  its  bulk  of  chlorine  gas  (Gay-Lussac). 
The  solntion  has  a  greenish-yellow  colour,  the  strong  and  peculiar  odour  of  the  gas, 
and  an  astringent  taste.  Its  sp.  gr.  is  1.003.  At  about  32°  it  freezes  and  sepa- 
rates into  the  solid  hydrate  of  chlorine  (10HO,C1)  and  ice  free  from  chlorine.  It 
bleaches  vegetable  colours,  as  tincture  of  litmus,  turmeric,  &c.  By  exposure  to 
light,  the  water  is  decomposed,  oxygen  is  evolved,  and  hydrochloric  acid  formed 
in  solntion;  HO-f  ClssO-f  HCl.     Hence  the  solution  should  be  kept  in  bottles 


ezdnileil  from  tbc  light.  Prepared  according  to  the  Edinburgh  FbarmaeoptBio,  the 
liquid  holds  in  bdIuUoo  a  little  eulphute  of  soda,  and  deposits  n  white  insoluble 
sulphate  of  lead. 

Ita  odour,  its  action  on  a  solution  of  nitrate  of  silrer  (ae  before  described  for 
chlorine  gas),  ita  power  of  dissolving  leaf-gold,  and  it«  bleaching  properties,  readily 
distinguish  this  solution.  It  destroy  the  blue  colour  of  iodide  of  starch  and  of 
sulphate  of  indigo.     A  piece  of  silver  plunged  into  it  is  immediately  blackened. 

In  a  concentrated  form,  the  aqueous  solution  of  chlorine  acts  as  a  corrosive  poison. 
8omewhnt  diluted,  it  ceases  to  bo  a  caustic,  but  is  a  powerful  local  irritant  Ad- 
ministered in  proper  doses,  and  sufficiently  diluted,  it  operates  as  a  tonic  and  stimu- 
lant. The  continued  use  of  it  is  said  to  cause  salivation.  Applied  to  dead  organic 
matter,  it  operates  as  an  antiseptic  and  disinfectant. 

Chlorine  water  has  been  employed  tn  medicine  both  as  an  external  and  internal 
remedy.  ' 

Externally  it  has  been  used,  in  tho  concentrated  form,  as  a  caustic  application 
to  wounds  caused  by  mbid  animals ;  diluted,  it  has  been  employed  as  n  wash  in 
skin  diseases  (itch  and  porrigo) ;  as  a  gargle  in  putrid  sore-tbroat;  as  a  local  bath 
in  liver  diseases ;  and  as  un  application  to  cancerous  and  other  ulcers  attended 
with  a  fetid  discharge.  In  the  latter  coses  I  bavo  repeatedly  employed  Jt  with 
advantage,  though  I  give  the  preference  to  a  solution  of  Uia  chloride  [hypochlorite] 

Internally  it  has  been  administered  in  those  diseases  denominated  putrid ;  for 
example,  in  the  worst  forms  of  typhus,  in  scarlet  fever,'  and  in  malignant  sore- 
tbroat.  It  has  also  been  employed  in  venereal  maladies,  and  in  diseases  of  tbe 
liver. 

The  dose  of  the  solntioa  of  chlorine  varies  with  the  degree  of  concentration.  I 
have  frequently  allowed  patients  to  drink,  ad  libitum,  water  to  which  some  of  this 
solution  has  been  added.  If  mode  according  to  the  directions  of  the  Ihiblia  Pliar- 
maeopwja,  the  dose  is  from  one  to  two  drachms,  property  diluted. 

According  to  Devergie,'  the  antidof*  for  poisoning  by  a  solution  of  chlorine  is 
albumen.  The  white  of  egg,  miseU  with  water  or  milk  (iJie  caaeum  of  which  is  as 
effective  as  the  albumen  of  the  egg),  is  to  be  given  in  large  quantities.  The  com- 
pound which  albumen  forms  with  chlorine  has  little  or  no  uction  on  tbc  animal 
economy,  and  may  be  readily  cspelled  from  the  stomach.  In  the  absence  of  eggs 
or  milk,  flour  might  be  exhibited  ;  or,  if  this  cannot  be  procured,  roognesia,  or  cbdk. 
The  gastro  enteritio  symptoms  are,  of  course,  to  be  combated  in  the  usual  way. 


16.  ACIDUM  HYDROCHLOHICUM.— HYDROCHLORIC  ACID. 


nr.fa  HCl.     Equivalatt  TPl.  30.5.    EquivaUnt  Vtd.  of  tht  Jicid  Gati  o 


IIiSTORY. — Watery  hydroohlorio  acid  was  probably  known  to  Gober,  the  AisUta 
chemist,  in  the  6th  century.  Basil  Valentine  described  it  in  the  15th  oentur;. 
The  present  mode  of  obtaining  it  was  contrived  by  Glauber.  Priestley,  in  1774,  first 
obtained  gaseons  hydrochloric  add.  Scbecle,  in  1774,  ma^  be  regarded  as  the  first 
person  who  entertained  a  correct  notion  of  the  oompo»tion  of  this  acid ;  and  to  Sir 
U.  Davy  we  are  principally  indebted  for  tho  establishment  of  Soheele's  opinion. 

The  acid  was  formerly  called  marine  or  murtaiic  add  (from  muria,  brine  or  salt 
water).    It  is  now  usually  termed,  from  ita  composition,  hydrocJUoric  or  ehlorAydrie 

of  nature. 


Oabkous  Htdbochlobio  Acid: — ^Phtbiolooioal  ErfEcrs. 
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■.  I»  TBB  IiroBSAHixiD  Kiir0BOM. — Hydrochloric  acid  is  one  of  the  gaseoas  prodacts  of 
Tolcanoes. 

£.  Ix  TBI  OaeAXiZED  Kihgdom. — Free  hydrochloric  acid  is  a  constituent  of  the  gastric  juice 
in  die  human  subject  (?).  Chevreul  states  that  he  delected  free  hydrochloric  acid  in  the  juice 
c€hali$  Hnetorio, 

Forms. — Hydrocbloric  acid  is  used  in  two  forms  :  in  the  gaseous  state  (^aseoiu 
hfdrocldortc  acid)j  and  dissolved  in  water  (tcatery  h^drocJUoric  acid). 

L  Gaseous  Hydroohlorie  Aeid. 

SynontMES. — Muriatic  aciil  gas  ;  hydrochloric  acid -goA  ;  chlorhydric  acid  goM, 
Preparation. — Hydrochloric  acid,  in  the  gaseous  state,  is  procured  by  the  action 
of  oil  of  vitriol  on  dried  chloride  of  sodium.  The  ingredients  should  be  introduced 
into  %  tubulated  retort,  the  neck  of  which  is  lined  with  bibulous  paper,  and  the  gas 
oollected  over  mercury.  Or  they  may  be  placed  in  a  clean  and  dry  oil  flask,  and 
tlie  gas  conveyed,  by  means  of  a  glass  tube  curved  twice  at  right  angles,  into  a 
proper  receptacle,  as  a  bottle,  from  which  the  gas  expels  the  air  by  its  greater  gravity. 
In  this  process,  one  equivalent  of  chloride  of  sodium  reacts  on  one  equivalent  of 
protohydrate  of  sulphuric  acid  (strong  oil  of  vitriol),  and  produces  one  equivalent  of 
hydrochloric  acid  (gas),  and  one  equivalent  of  sulphate  of  soda.  NaCl+HO,SO"a 
NaO,80»4HCL 


HATSaiALS.  CoiffPOSITIOir. 

1    60.    Chloride  ( 1  tq.  Chlorin* 35.5 

Sudiam 58.5  X  1  tq.  Sodium 23 

1  ra.  Ijiquid  Sul- 
pttBiie  Aeid . 


1 1  tq.  Sulphuric  Acid .  .  .40 


Pboductb. 
1  eq.  Hydrochloric  Acid 36.5 


1  eq.  Soda  31 


A  eq.  Salph.8oda71 


107.5 


107.5 


107.5 


Properties. — ^It  is  a  colourless  invisible  gas,  fuming  in  the  air,  in  consequence 
of  its  affinity  for  aqueous  vapour.  It  is  rapidly  absorbed  by  water.  At  40*^  F., 
water  dissolves  about  480  times  its  bulk  of  this  gas.     Its  specific  gravity  is  1.264 

S  1.269  Berzelius].     It  has  a  pungent  odour  and  acid  taste.     Under  a  pressure  of 
0  atmospheres,  at  50**  F.,  it  becomes  a  colourless  liquid  (iiquifl  hydrochloric  acid). 
It  is  neither  combustible  nor  a  supporter  of  combustion.     When  added  to  a  base 

glial  is,  a  metallic  oxide),  water  and  a  chloride  are  the  results.     HC1+M0= 
0+Ma 

Charftcteristics. — Hydrochloric  acid  gas  is  known  by  its  fuming  in  the  air,  by  its 
odour,  by  its  reddening  moistened  litmus  paper,  by  its  forming  white  fumes  with 
the  vapour  of  ammonia,  and  by  its  yielding,  with  a  solution  of  nitrate  of  silver^ 
a  white  precipitate  of  chloride  of  silver  (sec  ante,  p.  380). 

Composition. — The  composition  of  this  gas  is  determined  both  by  analysis  and 
synthesis.  Thus,  one  volume  of  chlorine  gas  may  be  made  to  combine  with  one 
vdume  of  hydrogen  gas  by  the  aid  of  light,  heat,  or  electricity ;  and  the  resulting 
eomponnd  consists  of  two  volumes  of  hydrochloric  acid  gas.  Potassium  or  zinc, 
heated  in  two  volumes  of  this  acid  gas,  absorbs  the  chlorine  and  leaves  a  volume  of 
liydrogeii. 


ComttiimniU.  JUtulU. 


■ydn- 
•hlwto 


Atomi.  Eq.  Wl.    Pn  Ct. 
Qilorine    . .  .  1  . . .  35.5  . .  .  97.33 
Hydrosen  . . .  1  .  . .    1     ...    2.Cd 


^  Hjrdrochlo.)    i  ...  30.5 ..  100.000 


Vol     Sp.  Gr, 

Chlorine  gas 1  ...  2.46 

Hydrc^eDgas 1  ...  0.0(59 


Hyclroehlorio  Acid  )  .  -  ^^u 


gas 


Phtsiolooioal  Effects,     a.   On   Vegetables. — Mixed  with  20,000  times   its 
volume  of  atmospheric  air,  this  gas  is  said,  by  Drs.  Christison  and  Turner,^  to  have 


VOL.  I.— 25 


*  Chriititon's  TrtMite  on  Poison*. 


INORGANTC  BOOTES.— Htbkochloeio  Aero. 

proved  fatal  to  plnnls,  aLrivelling  and  killing  all  the  leaves  in  twenty-four  faonrs. 
But,  accordiog  to  Messrs.  Kogereon,'  it  is  not  injurioos  to  vegetables  when  mixed 
with  1500  times  it«  volume  of  air.  Br.  Christison  ascribes  these  different  results 
to  MeBsra.  Rogerson  having  employed  jars  of  t«o  small  size.  We  have  good  evidenoe 
of  the  poisonous  operation  of  this  gas  on  vegetables  in  the  neighbourhood  of  thoee 
chemical  manufaotoriea  in  which  tarbonate  of  8od&  is  procured  from  common  salt. 
The  fumes  of  the  acid  which  issue  from  these  works  have  proved  so  destructive  to 
the  surrounding  vegetation,  that  in  some  instances,  the  proprietors  have  subjected 
themselves  to  actions  at  law,  and  have  been  compelled  either  to  paj  damages,  or  to 
purchase  the  land  in  their  immediate  vicinity. 

p.  On  Animah  this  gas  acts  injuriously,  even  when  mixed  with  1500  times  its 
TOlume  of  atmospheric  air.  Mice  or  birds  introduced  into  the  pure  gas,  struggle, 
gasp,  and  die,  within  two  or  three  minutes.  Biluted  with  atmospheric  air,  the 
effects  are  of  course  milder,  and  in  a  ratio  to  the  (juantity  of  air  present  In  horses 
it  excites  cough  and  difficulty  of  breathing.  When  animals  arc  confined  in  the 
dilute  gas,  in  addition  tq  the  laborious  and  quickened  respiration,  convulsions  occur 
before  death.  Messrs.  Bogcrson  stale  that,  "  in  a  legal  suit  for  a  general  niusance, 
tried  at  the  Kirkdale  Sessions  House,  Liverpool,  it  was  proved  that  horses,  cattle, 
&nd  men,  in  passing  an  alkali-works,  were  made,  by  inhaling  this  gas,  to  cough, 
and  to  have  their  brcatbiog  much  affected.  In  the  case  of  Wbitehouse  i;.  Steven- 
son,  for  a  special  nuisance,  lately  tried  at  the  Staffordshire  Assizes,  it  was  proved 
that  the  muriatic  acid  gas  from  a  soap  matLafat-tory  destroyed  vegetation,  and  that 
passengers  were  seized  with  a  violent  naeeiiag,  coughing,  and  occasional  vomiting. 
One  witness  stated  that,  when  he  was  driving  a  plough,  and  saw  the  fog,  ho  was 
obliged  to  let  the  horses  loose,  when  they  would  gallop  away  till  they  got  clear  of 
it."     It  acta  as  an  irritant  on  all  the  mucous  membranes. 

y.  On  Man  this  gas  acts  as  an  irritant  poison,  causing  difficult  respiration,  cough, 
and  seDse  of  suffocation.  In  Jlr.  Rogcrsoii'a  case,  it  caused  also  swelling  and 
inSsmiDation  of  the  throat.  Both  in  man  and  animals  it  has  appeared  to  produce 
sleep. 

The  action  of  hydrochloric  acid  gas  on  the  lungs  is  injurious  in  at  least  two  ways  : 
by  exeluding  atmospheric  uir,  it  prevents  the  decarbonization  of  the  blood  ;  and, 
secondly,  by  its  irritant,  and  perhaps  also  by  its  chemical  properties,  it  alters  the 
physical  condition  of  the  bronchial  tnembrane.  The  first  effect  of  attempting  W> 
inspire  the  pure  gas  seems  to  be  a  spasmodic  closure  of  the  glottis  (sec  ante,  p.  1(»2). 
Applied  to  the  conjunctiva,  it  causes  irritation  and  opacity. 

Use. — It  has  been  employed  as  a  dUhifictanl  (see  ante,  p.  203),  but  is  admitted 
on  all  hands  to  be  much  inferior  to  chlorine.  The  Messrs.  Rogerson  deny  that  it 
possesses  any  disinfecting  property.  It  is  perhaps  equally  difficult  either  to  prove 
or  disprove  its  powers  in  this  respect.  The  experimeuta  of  Ouyton-Morreau,  in 
purifying  the  cathedral  of  Dijon,  in  1TT3,  are  usually  referred  to  in  proof  of  its 
disinfecting  property.  If  it  possess  powers  of  this  kind,  they  are  certainly  inferior 
to  chlorine,  or  the  chlorides  [hypochlorites]  of  lime  or  soda;  but,  iu  the  absence  of 
thcoe,  hydrochloric  acid  gas  may  be  iried.  In  neutralizing  the  vapour  gf  ammoDi» 
it  is  certainly  powerful. 

Application. — In  order  to  fumigate  a  i 
pour  some  strong  oil  of  vitriol  over  dried 
iron  or  earthen  pot,  heated  by  a  charcoal  Gre 
placed  in  the  higher  parts  of  the  chamber, 
gravity. 

Antiim>te.     Inhaling  the  vapour  of  ammo 
faydrochlorio  acid  gas.     Symptoms  of  bronchiii 
treated  iu  the  usual  way. 


building,  or  vessel,  with  this  gas, 

Kah,  contained  in  a  saucer  or 

hot  sand.     The  saucers  should  be 

that  the   gas   may  descend  by  its 


Watxbt  HTmooHLOBio  Aan>. 


2.  Watery  Hydxoohlorlo  Aold. 

SnfOKTHEB. — Tbis  watery  or  liquid  Add  vas  formerly  called  tpirit  of  talt 
hpwihtt  talit),  or  tpirit  of  tai-ialt  (ipintut  lalu  marini)  or  Glauber' t  qnrit  o/nxit 
(jftiritMi  wlit  marini  Glauberi). 

It  is  now  commonly  termed  muriatic  and  (actdam  muriatKum,  Ph.  Ed.  and 
Sob.);  or  hj/droeAloric acid  (Ph.  Ed.;  acidum  hydrochhricam,  Ph.  Lond.);  at 
■ometiines  chlorkydric  acid. 

Pbbpaxation. — This  is  obtuned  by  sabmitticg  a  mixtore  of  common  salt 
(diloride  of  sodium)  and  oil  of  vitriol  to  distiUation  in  a  proper  apparatus,  and 
•ODdoudng  the  hydmchtorio  acid  gas  which  pasaes  over  in  water  contained  in  the 
not&ver.  Mannfactnrers  of  hydrochloric  acid  generally  employ  an  iron  orBtonewaie 
pot  SBt  in  brickwork  over  a  fire-place,  with  a  stoneware  head  lated  to  it,  and  OOD- 
Mrtod  wiUi  a  row  of  doable-necked  bottles,  made  of  the  same  material,  and  furnished 
ndi  stopcocks  of  earthenware.  The  last  bottle  is  supplied  wi^  a  safety  tobe, 
9ij/fiag  into  a  veesel  of  water  (Fig.  68). 

Fig.  es. 


Mfffarai.it*  for  DMimg  Uyirotlionc  Aad. 

Tbe  liqnid  obtuned  by  tbis  process  is  yellow,  and  constitutes  commercial  mun- 
alie  acid  (acidum  muriaticum  veiiale,  Ph.  Dub. :  hudroehlorie  acid  of  eommerct, 
Ph-Bi).  >  >    ^  y  ", 

Slaea  Ihe  mannftetiiTe  of  carbooals  or  aods  from  ihe  Bulphau  of  loda,  and  the  coniequent 
MCMii^  of  ctNainiDg  ihe  Idler  rail  in  lanta  quanliliei,  anolber  mode  of  making  liydrocblorie 
Mid  hn  ken  •omelinie*  adopud.  It  conaiau  in  uaing  ■  Bemi-cjlindriol  veuel  for  the  retort: 
Ae  nppat  or  flat  nirface  of  wliich  ii  nuule  of  *ione,  while  the  curved  portion  expoaed  m  Ihe 
Its  is  JbntMd  of  iron.  The  diloride  of  M>diiim  ia  inlroduced  at  one  end,  whicb  ia  then  cloaed 
tran-inm  plate,  perfcnated  lo  allow  ihe  inirodnctinn  of  the  le^ot  a  carved  leaden  funnel, 
raroui^  whii:li  ttrong  aulphuric  acid  ia  poiir?d.  The  funnel  is  then  remoif  ■),  and  ihe  n[ieriure 
elOMiL  Hcai  bekig  applied,  iLe  liydroclilorlc  iKid  gHa  ia  dpvclnped,  and  is  convpye'l  by  n  pipe 
iMo  a  drablo-neeked  aionewnre  Ixittlc,  half  filled  with  water,  and  conoeoled  with  a  row  of 
rimilai  bottloi  likewiie  containing  water. 

Tho  Edinbn^h  and  Dnblin  Pharmacopoiias  give  directions   for  making  pnre 
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hydrochlorio  acid.  The  Edinburgh  College  directs  the  common  salt  to  be  previonsl j 
purified— 

"by  dissolving  it  in  boiling  water;  concentrating  the  solution ;  skimming  off  the  crystals  as  they 
ibnn  on  the  surface;  draining  from  them  the  adhering  solution  as  much  as  possible;  and,  sub- 
sequently, washing  them  with  cold  water  slightly." 

The  Edinburgh  College  employs  equal  weights  of  Common  Salt,  purified  by  recrjrstallizalion, 
subsequently  washing  them  with  cold  water,  and  then  drying  them ;  of  Pure  Sulphnrio  Acid ; 
and  of  Water. 

Put  the  salt  into  a  glass  retort,  and  add  the  acid,  previously  diluted  with  a  third  part  of  the 
water,  and  allowed  to  cool.  Fit  on  a  receiver  containing  the  rest  of  the  water.  Distil  with  a 
gentle  heat  by  means  of  a  sand-bath  or  naked  gas-fiame  so  long  as  any  liquid  passes  over,  pre* 
serving  the  receiver  cool  by  snow  or  a  stream  of  cold  water. 

The  I>ii6^  College  orders  of  Dried  Chloride  of  Sodium  3  lbs.;  Oil  of  Vitriol  of  oommeroe 
i^xliv;  Water  §xxxii;  Distilled  Water  5 xli v. 

Dilute  the  oil  of  vitriol  with  the  thirty-two  ounces  of  water,  and,  when  the  mixture  bat 
cooled,  pour  it  upon  the  salt,  previously  introduced  into  a  globular  flask  having  a  capacity  of  at 
least  one  gallon.  A  gentle  heat  being  now  applied,  let  the  muriatic  acid  gas.  as  it  escapes,  be 
conducted  into  a  bottle  containing  the  distilled  water,  by  means  of  a  bent  tube  dipping  about 
half  an  inch  beneath  its  surface,  and  let  the  process  be  continued  until  the  product  measures 
three  pints.  Throughout  this  operation,  particularly  to\vards  its  close,  the  temperature  of  the 
water  which  absorbs  the  gas  must,  by  the  application  of  external  cold,  be  prevented  from 
rising. — The  sp.  gr.  of  this  acid  is  1. 176. 

The  theort/  of  the  above  process  is  precisely  that  already  explained  in  the  manu- 
facture of  hydrochloric  acid  gas  (sec  ante^  p.  885).  The  salt  is  dried  to  expel  any 
water  which  may  be  mechanically  lodged  between  the  plates  of  the  crystal,  and  to 
obtain  uniform  weights.  Common  salt  frequently  or  usually  contains  traces  of 
nitrate  of  soda;  and  in  consequence  yields,  by  distillation  with  sulphuric  acid, 
hydrochloric  acid  contaminated  with  chlorine.  To  get  rid  of  the  nitrate,  the  chloride 
should  either  be  exposed  to  a  full  red  heat  ^before  it  is  placed  in  the  still,  or  purified 
by  recrystallization  and  washing,  as  recommended  by  the  Edinburgh  College. 

Unless  care  be  taken  to  use  pure  sulphuric  acid,  the  resulting  watery  hydrochlorio 
acid  will  be  contaminated  with  various  impurities  derived  from  the  oil  of  vitriol  (see 
pp.  368  and  369. 

Dr.  Gregory*  gives  the  following  directions  for  preparing  pure  liquid  hydrochlorio 
acid: — 

"  6  parts  by  weight  of  pure  salt  are  introduced  into  a  flask  or  matrass,  and  covered  with  10 
parts  by  weight  of  oil  of  vitriol,  and  4  parts  of  water,  the  latter  having  been  previously  mixed, 
and  the  mixture  allowed  to  cool:  or  we  may  take  8.6  i)arts  of  sulphuric  arid  sp.  gr.  1.G5.  No 
action  ta^ces  place  in  the  cold,  so  that  we  may  adapt  securely  a  bent  tube  to  convey  the  gas  to 
the  flask  (Fig.  69).  This  tube  is  twice  bent  at  right  angles,  and  has  a  bulb  blown  on  the  longer 
descending  limb.  In  a  bottle  surrounded  with  ice-cold  water  is  placed  a  quantity  of  distilled 
water  equal  in  weight  to  the  salt,  and  the  bent  tube  is  made  to  dip  about  an  eighth  of  an  inch 
into  this  water.  A  gentle  heat  is  now  applied  to  the  flask,  which  rests  in  a  sand-pot,  and  con- 
tinued as  long  as  any  hydrochloric  acid  comes  over.  In  about  two  hours  the  process  is  flnished, 
and  we  And  the  distilled  water  increased  in  volume  nearly  two-thirds,  and  converted  into 
hydrochloric  acid,  quite  pure  and  colourless,  of  sp.  gr.  1.14  to  1.15.     If  wo  wish  it  as  strong  as 

possible,  or  of  sp.  gr.  1.21,  we  have  only  to  employ, 
in  a  second  operation,  a  part  of  the  acid  above  de> 
scribed  in  the  place  of  the  distilled  water,  during 
the  flrst  half  of  the  operation,  when  it  will  speedily 
become  saturated.  No  safety  tube  is  required ;  it 
is  only  necessary  to  lower  the  bottle  a  little,  occa- 
sionally, so  that  the  tube  shall  never  dip  far  into  the 
liquid;  and  even  should  absorption  take  place  too 
rapidly,  and  the  water  rise  in  the  tube,  the  bulb  will 
receive  it,  the  end  of  the  tube  will  be  exposed,  and 
air  entering  will  prevent  the  regurgitation  of  water 
into  the  flask.  This  simple  tube,  therefore,  forms  a 
self>acting  valve,  and  renders  a  safety  tube  unneces- 
sary. The  absorbing  liquid  must  Ije  kept  as  cold  as 
possible,  by  frequently  changing  the  surrounding  water,  which  becomes  warm  owing  to  the 


Fig.  C9. 


^^ 


Hydrochloric  Jldd  Jlpparatw, 


»  Outlines  o/Chemistrsfy  Part  i.  p.  72, 1815. 
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hnt  developed  in  the  absorption.    If  ice  can  be  had,  a  little  added  to  the  cooling  vessel  from 
time  to  time  keeps  the  temperature  sufficiently  low. 

**  In  the  alx>ve  operation,  the  proportions  of  acid  and  salt  are,  according  to  the  formula, 
NaCl+2  (HO,SO»)=(NaO,HO,  SSOSj+HCl.  Here,  2  eq.  of  acid  are  employed  for  one  of 
Mlt,  for  two  reasons  :  let,  a  much  lower  heat  is  required  ;  and  2dly,  the  resulting  salt,  bisul- 
phateof  soda,  is  quite  easily  got  out  without  risking  the  flask,  which  is  not  the  case  when  1  eq. 
of  acid  is  used,  and  neutral  sulphate  is  left  The  acid  is  diluted  to  sp.  gr.  1.65,  or  even  1.60, 
ibr  the  same  reasons.  The  addition  of  the  water  facilitates  the  operation,  and  renders  the 
resulting  mass  more  solubje  and  manageable.  It  is  to  be  observed  that,  notwithstanding  this 
addition  of  water,  two-thirds  of  the  hydrochloric  acid  gas  comes  off  quite  dry,  and  it  h  only 
towards  the  end  of  the  operation  that,  the  heat  being  increased,  water  and  acid  come  off 
together.  This  is  easily  known  by  the  tube  becoming  hot  from  the  condensation  of  the  steam. 
From  first  to  last  not  a  trace  of  sulphuric  acid  passes  over,  even  into  the  tube ;  and  thus  by 
using  tolerably  pure  materials,  we  obtain  colourless  and  pure  hydrochloric  acid,  as  easily  and 
cheaply  as  if  we  were  making  the  very  impure  acid  of  commerce.  By  the  ahove  process,  the 
porest  and  strongest  hydrochloric  acid  might  be  sold  for  not  more  than  3d.  per  lb.,  probably  for 
leas." 

Properties. — Pare  watery  or  liquid  hydrochloric  acid  (actdum  hydrocldoricum 
puruni)  is  coloarless,  evolves  acid  fumes  in  the  air,  and  possesses  the  usual  chaiao- 
teristics  of  a  strong  acid.  It  has  the  odour  and  taste  of  the  gaseous  acid.  Its 
medfic  gravity  varies  with  its  degree  of  concentration.  The  London  College  (also 
U.  S.  P.)  fixes  it  at  1.16;  the  Edinburgh  College  fixes  that  of  commercial  acid  at 
1.180,  and  of  the  pure  acid  at  1.170;  the  Dublin  College  fixes  the  sp.  gr.  of  the 
pure  acid  at  1.170.  Liquid  hydrochloric  acid  is  decomposed  by  some  metals  (e.  g, 
fine  and  iron),  hydrogen  being  evolved,  and  a  metallic  chloride  formed.  It  reacts 
on  those  oxyacids  which  contain  five  equivalents  of  oxygen  each  (e.  g.  nitric,  chloric, 
iodic,  and  bromic  acids) :  the  oxygen  of  these  acids  unites  with  the  hydrogen  of 
the  hydrochloric  acid  to  form  water.  When  it  acts  on  a  metallic  oxide,  water  and 
a  metallic  chloride  are  produced. 

Characteristics. — Hydrochloric  acid  yields,  with  nitrate  of  silver,  a  white,  clotty, 
fdsible  precipitate  (chloride  of  silver),  which  is  insoluble  in  nitric  acid,  soluble  in 
ammonia,  and  blackens  by  exposure  to  light  (see  antey  p.  379).  When  pure,  it  is 
without  action  on  gold  leaf,  and  does  not  decolorize  sulphate  of  indigo.  A  rod 
dipped  in  a  solution  of  caustic  ammonia  produces  white  fumes  (sal  ammoniac) 
when  brought  near  strong  liquid  hydrochloric  acid. 

[Colourless,  entirely  volatilized  by  heat;  when  diluted  with  distilled  water,  yields  no  predpi- 
tite  either  with  soluiion  of  chloride  of  barium,  or  with  ammonia  in  excess,  and  does  not  dissolve 
gold  leaf,  even  with  the  aid  of  heat. — U.  S.  P.] 

Composition. — Liquid  hydrochloric  acid  is  composed  of  water  holding  in  solu- 
tion h^fdrochloric  acid  gas.  When  its  sp.  gr.  is  1.102,  its  composition,  according 
to  Dr.  Thomson,^  is  as  follows : — 

Jtoms,        Eq.  Wt,        Thofnaon, 

Hydrochloric  add  gas 1    .     .    .    37  .     .     .  33.95 

Water 8   .     .    .    72  .     .     .  66.05 


Liquid  hydrochloric  acid,  sp.gr.  1.1 02  .     .1.     .    .109.    .      100.00 

In  the  London  Pharmacopoeia,  it  is  stated  that  132  grains  of  crystallized  carbon- 
ate of  soda  saturate  100  grains  of  acid,  sp.  gr.  1.16.  This  would  indicate  a  per- 
centage strength  of  33.916. 

'  Am  Attempt  to  establish  the  First  Principles  of  Chemistry^  vol.  i.  p.  87,  Load.  1825. 
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Db.  TflOMSoir'i  Tablx,  xzhibitiits  tbx  Specific  Gratitt  or  HTsmocBX»mzc  Acib  ov 
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Atomaof 

Real  Acid  in 

Specific 
Gravity, 

AtOtM  of 

Rtal  Acid  in 

Orwnijf, 

Water  to  om 

100  of  tht 

Water  to  one 

100  of  the 

of  Acid, 

Liquid. 

of  Acid, 

Jj/quUL 

6 

40.659 

1.203 

14 

22.700 

11060 

7 

37.000 

1.179 

15 

21.512 

1.1008 

8 

33.945 

1.162 

16 

20.442 

li)960 

9 

31.346 

1.149 

17 

19.474 

1.0902 

10 

29.134 

1.139 

18 

18.590 

1.0860 

U 

27.206 

1.1285 

19 

17.790 

1.0820 

12 

25.517 

1.1197 

20 

17.051 

1.0780 

13 

24.026 

1.1127 

iBfPURiTiES. — ^Commercial  hydrochloric  acid  is  always  more  or  less  impnie.  Tlid 
Bubstances  with  which  it  has  been  found  to  be  contaminated  are  iuljMwrie  acH 
ndphurons  acid,  nitrow  acid,  chloriine,  chloride  of  arsenic,  and  iesquichhrtde  of 
iron. 

1.  Sulphuric  acid  (free  or  combined)  may  be  detected  by  adding  to  the  suspect- 
ed acid  a  solution  of  chloride  of  barium  (or  nitrate  of  baryta) :  if  sulphuric  add 
be  present,  a  heavy  white  precipitate  of  sulphate  of  baryta  is  procured,  which  if 
insoluble  in  nitric  acid.  In  applying  this  test,  the  suspected  acid  should  be  preri- 
ously  diluted  with  five  or  six  times  its  volume  of  water ;  otherwise  a  fidlacy  maj 
arise  from  the  crystallization  of  the  chloride  of  barium. 

2.  Sulphurous  acid  (formed  by  the  action  of  sulphuric  acid  on  the  iron  pot)  is 
detected  by  protochloride  of  tin,  which,  after  some  time,  yields  a  yellow^  then  a 
brown  precipitate  of  sulphuret  of  tin. 

3.  Nitrous  acid  is  detected  by  pure  oil  of  vitriol  and  sulphate  of  iron  (see  anU^  p. 
869). 

4.  Chlorine  gives  a  yellow  colour  to  hydrochloric  acid.  It  may  be  detected  by 
its  odour,  by  its  enabling  the  liquid  to  dissolve  leaf-gold,  and  by  its  decolorizing  a 
solution  of  sulphate  of  indigo. — A  solution  of  protochloride  of  tin  is  the  readiest 
test  for  detecting  any  gold  which  may  be  dissolved,  with  which  it  forms  a  purplish 
or  blackish  precipitate. 

5.  The  presence  of  iron  (derived  from  the  iron  pot)  is  shown  by  saturaUng  the 
acid  with  carbonate  of  soda,  and  then  applying  tincture  of  nutgalls,  which  produces 
a  black  tint.  Another  mode  is  to  supersaturate  the  liquid  with  ammonia  or  its  ses- 
quicarbonate,  by  which  the  red  or  sesquioxide  of  iron  will  be  precipitated. 

6.  Arsenic  has  been  occasionally  found  in  hydrochloric  acid.  It  is  derived  from 
the  employment  of  arsenical  oil  of  vitriol  (see  ante^  p.  369)  in  its  manufacture ;  and 
is  doubtless  in  the  state  of  chloride  of  arsenic.  It  may  be  detected  by  Marsh's  test, 
or  by  diluting  the  acid  and  transmitting  sulphuretted  hydrogen  through  it,  by  which 
orpiment  (AsS*)  is  precipitated. 

7.  Fixed  impurities  are  found  in  the  residue  after  the  distillation  of  the  acid. 

8.  The  stren<jth  of  the  acid  is  determined  by  its  sp.  gr.  and  its  saturating  power. 
The  following  arc  the  characters  of  pure  hydrochloric  acid  as  given  by  the  London 

College : — 

Colourless;  sp,  gr.  1.16;  emits  very  acrid  while  fumes  in  the  air;  entirely  vaporized  by  beat. 
When  mixed  with  distilled  water,  neither  chloride  of  barium  nor  ammonia,  nor  the  sesquksar- 
bonatc  of  ammonia,  throws  down  anything.  Strips  of  gold,  even  when  heated  in  it,  are  not 
acted  upon  by  it;  nor  is  anything  thrown  down  by  the  subsequent  addition  of  protochloride  of 
tin.  It  does  not  destroy  the  colour  of  the  solution  of  sulphate  of  indigo.  132  grains  of  crystals 
of  carbonate  of  soda  are  saturated  hy  100  grains  of  this  acid. 

To  the  above  should  be  added,  that  sulphuretted  hydrogen  being  transmitted 
through  it  produces  no  yellow  or  brownish  colour. 
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Phtbiologioal  Effects,  a.  On  Dead  Animal  Matter. — ^Very  dilate  bydro- 
eUoric  aeid,  mixed  with  dried  mucous  membrane,  baa  tbe  property  of  dissolying 
▼arioos  animal  substances  (as  coagulated  albumen,  fibrin  of  the  blood,  boiled  meat, 
Ae.),  and  of  effecting  a  kind  of  artificial  digestion  of  them,  somewhat  analogous  to 
the  natural  digestive  process.^ 

^.  On  Animals. — ^The  effects  of  liquid  hydrochloric  acid  on  living  animals  (horses 
and  dogs)  have  been  investigated  by  Sproegel,  Courton,  Yiborg,'  and  by  Orfila.' 
Thrown  into  the  veins,  it  coagulates  the  blood  and  causes  speedy  death.  Small  quan- 
tities, however,  may  be  injected  without  giving  rise  to  &tal  results.  Thus  Yiborg 
found  that  a  horse  recovered  in  three  hours  from  the  effects  of  a  drachm  of  the  acid, 
dihited  with  two  ounces  of  water,  thrown  into  a  vein.  Administered  by  the  stomach 
to  dogs,  the  undiluted  acid  acts  as  a  powerful  caustic  poison.  Exhalations  of  the 
add  vapours  take  place  through  the  mouth  and  nostrib^  and  death  b  generally  pre- 
ceded by  violent  convulsions. 

y.  On  Man. — Properly  diluted,  and  administered  in  amall  hut  repeated  doieif 
hydrochloric  add  produces  the  usual  effects  of  a  mineral  acid  before  described  (pp. 
143  and  211).  It  usually  causes  a  sensation  of  warmth  in  the  stomach,  relaxes  the 
bowels,  and  increases  the  frequency  of  the  pulse.  Larger  doses  are  said  to  have 
asdted  giddiness  and  a  slight  degree  of  intoxication  or  stupor.  In  a  concentrated 
form  it  operates  as  a  powerfully  caustic  poison.  The  only  recorded  cases  of  poison- 
ing by  it  Tin  the  human  subject)  with  which  I  am  acquainted,  are  one  mentioned  by 
Oifila^  ana  another  related  by  my  friend  and  former  pupil,  Mr.  John  Quekett.'  In 
the  latter  case  the  stomach  and  duodenum  were  found,  after  death,  to  be  charred, 
and  the  gall-bladder  was  observed  to  have  a  green  tint  at  the  part  where  it  was  in 
contact  with  the  stomach  [from  the  action  of  the  acid  on  the  bile?].  It  is  remark- 
able that  the  contents  of  the  stomach  manifested  no  acidity  to  litmus;  nor  could 
any  chloride  be  recognized  by  nitrate  of  silver,  either  in  the  decoction  of  the  stomach 
and  duodenum  or  in  the  contents  of  the  stomach.  The  particular  nature  of  the 
chemical  changes  effected  by  it  in  the  organic  tissues  with  which  it  comes  in  contact 
is  not  80  well  understood  as  in  the  case  of  sulphuric  or  nitric  acid.  Its  chemical 
aelion  ia  less  energetic  than  either  nitric  or  sulphuric  acid. 

Uses.  a.  Internal  or  Remote. — Hydrochloric  acid  has  been  employed  in  those 
diaeases  formerly  supposed  to  be  connected  with  a  putrescent  condition  of  the  fluids; 
ae  Uie  so-called  putnd  and  petechial  fevers,  malignant  scarlatina,  and  ulcerated  sore- 
throat.  It  is  usually  administered  in  these  cases  in  conjunction  with  the  vegetable 
toniea;  as  dnchona  or  quassia.  It  is  frequently  employed  to  counteract  pbosphatio 
depoeita  in  the  urine  (see  ante,  pp.  213  and  214).  After  a  copious  evacuation,  it 
is,  aocordinff  to  Dr.  Paris,  the  most  efficacious  remedy  for  preventing  the  generation 
of  worms ;  tor  which  purpose  the  infusion  of  quassia,  stronger  than  that  of  the  Phar- 
maeopoeia,  is  the  best  vehicle.  It  has  been  employed  with  benefit  in  some  forms  of 
dyspepsia.  Two  facts  give  a  remarkable  interest  to  the  employment  of  this  acid  in 
jynpeptic  complaints— namely,  that  it  is  a  constituent  of  the  healthy  gastric  juice;* 
imd  secondly,  when  mixed  with  mucus,  it  has  a  solvent  or  digestive  power  in  the 
ease  of  various  articles  of  food,  as  before  mentioned.  Lastly,  hydrochloric  acid  has 
been  used  in  scrofulous  and  venereal  affections,^  in  hepatic  disorders,  &c. 

fi.  Bxtemdl, — In  the  concentrated  form  it  is  employed  as  a  caustic  to  destroy 
warts,  and  as  an  application  in  sloughing  phagedicua,  though  £Dr  the  latter  purpose 
it  is  inferior  to  nitric  acid.  Van  Swieten^  employed  it  in  cancrum  oris;  and  more 
leoently  Bretonneau'has  spoken  in  the  highest  terms  of  its  •efficacy  in  angina  mem- 

*  MQIIcr**  SUmtnts  af  Physiology,  p.  544. 

*  Wibmer,  Die  Wirkumg  der  Arzneimttul  und  GifU. 

*  r«xieol«ri«  Oinirale.  *  Ibid. 

*  Lmdem  Mtdieai  Gazetu,  Tol.  xxy.  p.  265,  Nov.  15, 1839. 

*  It  has  reeeDfljr  been  ■tated,  that  the  free  acids  of  the  Kastrie  jniee  nre  the  phosphoric  and  laetic ;  and 
1*1  the  hydruehloric  !■  derived  from  the  chlorides  of  sodiam  and  potassiom. 
^  Lmdom  MedUal  Review,  vol.  ii.  p.  378,  Lond.  1800. 

*  Ccmmuutmriet,  En|r.  Transl.  vol.  iv.  p.  31,  Rdinb.  1776. 

*  Ki€**reh$t  sur  V Imflammation  spieiaU  du  tissu  muqutuXf  el  enpartieulier  tur  la  diphthiriUf  CMgiiu 
-'-' — ,  om  trpmp  ipidinUque,  Paris,  1B28. 


892  INORGANIC  BODIES.— Iodine. 

branaoea,  commonly  termed  diphtheritis.  It  is  applied  to  the  throat  by  a  sponge. 
Properly  diluted,  it  forms  a  serviceable  gargle  in  ulceration  of  the  mouth  and  throat. 
The  objection  to  its  use  as  a  gargle  is  its  powerful  action  on  the  teeth :  to  obyiate 
this  as  much  as  possible,  the  mouth  is  to  be  carefully  rinsed  each  time  aflter  using 
the  gargle.  It  is  sometimes  applied  to  ulcers  of  the  throat  by  means  of  a  sponge. 
Water  acidulated  with  this  acid  has  been  applied  to  frost-bitten  parts,  to  ehilbbuns, 
&o.  An  injection  composed  of  from  eight  to  twelve  drops  of  the  acid  to  three  or 
four  ounces  of  water  has  been  employed  as  an  injection  in  gonorrhoea. 

Administration. — It  is  given,  properly  diluted,  in  doses  of  from  five  to  fifteen 
or  twenty  minims. 

Antidotes. — In  a  case  of  poisoning  by  hydrochloric  acid,  the  antidotes  (see  antef 
p.  201)  are  chalk,  whiting,  magnesia  or  its  carbonate,  and  soap;  and  in  the  absenoe 
of  those,  oil,  the  bicarbonatcd  alkalies,  milk,  white  of  egg,  or  demulcents  of  any 
kind.     Of  course  the  pistro-enteritis  is  to  be  combated  in  the  usual  way. 

ACIDDM  HYDBOCHLOBICDM  DIIUTUM, L ;  Acidum  Muriaticum dilutum,!^.  D.  ( U.  S.); 
Diluted  Muriatic  Acid. — (Hydrochloric  Acid  f^vj;  Distilled  Water  Jetj  Pure 
Muriatic  Acid  fjiv;  Distilled  Water  fgxij,  R  {(/.  S.);  Pure  Muriatic  Acid  fji^j 
Distilled  Water  f^xiij,  D.)  The  density  of  this  acid  is,  according  to  the  London 
Pharmacopoeia,  1.048  ;  and  a  fluidounce  of  the  acid  is  saturated  by  168  grains  of 
crystallized  carbonate  of  soda.  The  acid  of  the  Edinburgh  Pharmacopoeia  has  a 
density  of  1.050,  and  that  of  the  Dublin  Pharmacopoeia  1.045.  The  dose  is  from 
5ss  to  5j*  The  most  agreeable  mode  of  exhibiting  it  is  in  the  infusion  of  roseSy 
substituting  the  hydrochloric  for  sulphuric  acid. 

17.  Sulphuris  Diohloridum.  —  Diohloride  of  Sulphur. 

Formula  S>H^l.     Eipdoalent  Weight  G7.5.     Equivalent  Volume  of  the  Vapour  1  or 


Protochloride  of  tulphur ;  hyporhhride  of  tulphur  ;  tuhchloride  of  tulphur  ;  nJphur  ddoratuMi 
hyporhloretum  mlphuromm  ;  Lmilphuret  of  chlorine ;  chlorum  hypertuiphuralum. — Discoreretl  bf 
Dr.  T.  Ttioinson  in  1803  Obtained  by  transmitting  dry  chlorine  gas  over  washed  and  dried 
Duwersi  of  sulphur  until  these  arc  for  the  most  part  dis^sotved.  The  decanted  fluid  is  to  be  di»> 
tilled  by  n  Kentle  heat  from  the  excess  of  dissolved  sul{)hur. 

It  is  a  !)rownish- yellow  oily  liquid,  whose  specific  gravity  is  1.687.  It  fumes  in  the  air.  Its 
odour  \i  strong,  and  S'Omcwhat  like  that  of  sea  plants.  Its  taste  is  acrid,  hot.and  bitter.  When 
the  eyes  are  exposed  to  its  vapour,  it  excites  a  copious  flow  of  tears,  and  a  painful  sensation, 
like  that  cnust'd  by  pcat-»moke.  When  dropped  into  water,  it  is  gradually  converte<i  into  hy- 
drochloric acid,  sulphur,  and  hypot^ulphurnus  acid  ;  the  latter  re:^(>lving  itself  into  sulphurous 
acid  and  sulphur.  aS^Cl+S  HO  =  2HCl+bO'+3S.  It  consists  of  32  parts  of  sulphur  and  35.5 
of  chlorine. 

Dichloride  of  sulphur  has  been  employed  in  medicine  bodi  as  an  external  and  as  an  internal 
remedy.  In  obstitiate  lepra  and  psoriasis,  anointment  composed  of  one  drachm  of  the  dichlorida 
to  an  ounce  of  lartl  has  been  used  with  great  success.  Biett  also  employed  it  in  the  ibrm  of 
oiiitment  in  skin  diseases  (Merat  and  De  Lens).  Internally,  Derksenyc'  employed  it  in  obeti- 
nate  gouty  pains  with  stomach  c«)mplaints,  and  also  in  a  dangerous  nervous  teser.  He  gave  il 
in  doses  often  drops,  disr^ulved  in  ether,  and  taken  in  wine.  It  deserves,  however,  to  be  noticed 
that,  although  ether  at  first  dissolves,  it  gradually  decomposes  the  dichloride. 

Order  VIII.    IODINE  AND  ITS  COMBINATIONS  WITH 
OXYGEN,  HYDROGEN,  SULPHUK,  AND  CHLORINE. 

18.  lODINIUM.  —  IODINE. 


Symholl.     Equivalent  Weight  120.     Equivalent  Volume  of  Iodine  Vapour  1  or 


History. — Iodine  was  discovered  in  1811  by  M.  Courtois,  a  saltpetre  inaDQ- 
facturer  at  Parl.'^.     It  was  first  described  by  Clement  in  1813,  but  was  afterwards 


*  Duflos,  Dit  Lthrt  von  d.  rh»tn   Arzneimitteln.y  Broslau,  1642. 
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aore  fiillj  iDvesdgated  by  Davy  and  Gkiy-Lossac.    It  was  named  iodtne  (lodiniumj 
Ph.  L.  and  D. ;  iodineum,  Ph.  Ed.;  iodum;  iodind),  from  idhmj  vtotet-coloured ; 
cm  account  of  the  colour  of  its  vapour. 
Natural  History. — It  exists  in  both  kingdoms  of  nature.^ 

«.  Iv  THB  IsroRflAXiXBD  Kihodox. — VanqueHn  met  with  iodideof  silver  in  a  mineral  brought 
from  Mexico;  and  Mentzel  found  iodi<Ie  in  an  ore  of  zinc  wbicb  contained  cadmium.  It  has 
aljo  been  met  with  in  an  ore  of  lead.'  Del  Rio  found  iodide  of  mercury  in  Mexico.  Iodine  is 
nid  to  have  been  found  in  coals.'  An  alkaline  iodide  has  been  detected  in  the  Chili  nitrate  of 
•oda.  In  sea  water,  iodine  has  likewise  been  discovered,  where  it  probably  exists  as  an  iodide 
of  todinm  or  of  magnesium.  Many  mineral  waters  contain  it.  It  was  detected  by  Mr.  Cope- 
land^  in  the  carbonated  chalybeate  of  Honnington.  Aljout  one  grain  of  iodine  was  found  by  Dr. 
Slaubeny^  in  ten  gallons  of  the  water  of  Robin's  Well  at  Leamington,  in  Warwickshire.  In  the 
M  well  at  Cheltenham,  tlie  quantity  was  not  more  than  one  grain  in  sixty  gallons.  Il  is  a  fre- 
quent oon«tituent  of  brine  springs  (t^ee  an/«,  p.  322).^  In  a  brine  spring  at  Nantwich,  in  Cheshire, 
Aere  was  about  a  grain  of  iodine  in  twelve  gallons.  In  the  sulphurous  water  of  Castel  Nuovo 
d^Atti,  iodine  was  discovered  by  Cantu.  In  some  of  the  mineral  waters  of  Germany,  Bavaria, 
■nd  South  America,  it  has  also  been  detected.^     Fuchs  found  it  in  the  rock  salt  of  the  Tyrol.7 

$.  Ik  the  OaoARiZKD  Kingdom. — Of  animals  containing  iotline  I  may  mention  the  genera 
^jpOKgia,  GorgomOy  JJorU,  Fenta,&c.:  likewise  Sepia^  the  envelops  of  the  eggs  of  which  contain 
it.  An  insect  has  Ijfen  found  near  A:>coli,  in  Italy,  which  Savi  has  described  under  the  name  of 
JiduiJatitKuimuSj conxaxn'mg  iodine.  The  animal  emits,  when  disturbeil.  a  yellow  fluid  strongly 
•melling  of  iodine,  and  which  imme(liat(>ly  strikes  the  characteristic  violet  colour  with  starch.' 
Iodine  has  been  detected  in  the  oil  of  the  cod's  liver.^  A  very  considerable  number  of  vegeta- 
ble*, particularly  those  belonging  to  the  family  Algn^,  yield  it.  The  following  are  some  in- 
stances: — Fuau  vesicuhnUt  F.  gerratut,  and  F.  nodonit;  Laminaria  Siicchcarina^  and  L.  digitata; 
Bahdrys  tiliquota ;  Chorda  Filum ;  Gelidium  cartilaginewn  ;  Halyttrit  polypodioides ;  Phyllophora 
m&ffu  ;  Jlhodomeviia  palmata  ;  Ulva  Linza ;  Porphyra  umbilicalit ;  Padina  Pavonia ;  Gigartina 
Bdminthocortan  f  and  some  of  the  marine  Conferva. 

**  The  following  table,  drawn  up  by  Mr.  Whitelaw,  a  manufacturer  in  Glasgow,  from  his 
own  experiments,  shows  tlie  proportion  of  iodine  contained  in  some  of  the  most  common  AlgSB 
OQ  our  sea  coasts : —  . 


Ratioi  of  Iodine, 

Ratios  of  Iodine, 

Laminaria  digitata  . 

.     100 

Fucus  serratus  • 

.     20 

Laminaria  bulbo«a  . 

.       05 

Fucus  bulbosus 

.     15 

Laminaria  saccharina 

.       35 

■The  quantities  of  chloride  of  potassium  in  those  Algfc  follow  nearly  the  same  ratio."'^  Pro- 
fesfor  Graham  states  that,  according  to  Mr.  Whitelaw,  the  long  clastic  stems  of  the  Hhodomenia 
foimala  atford  most  of  the  io<line  containe<l  in  kelp. 

Professor  Graham"  has  susijested  the  manufacture  of  iodine  from  Guernsey  kelp,  which,  being 
the  produce  of  deep  sea  fuci,  contains  more  iodine  than  ordinary  kelp. 

Il  has  lieen  foiuid  in  several  f>peoies  of  phtenoganious  plants,  as  Zostera  marina  ;  and,  more 
recently,  in  two  growing  in  Mexico — nainfly,  a  species  ol'  Jlgave^  and  one  of  Salsola,^^ 

Preparation. — British  iodine  is  exclusively  manufactured  at  Glasgow^  from  the 
kelp  of  the  west  coast  of  Ireland  and  the  western  islands  of  Scotland. 

The  kelp  is  broken  into  pieces  and  lixiviated  in  water,  to  which  it  yields  about 
half  its  weight  of  salts.  The  solution  is  concentrated  by  evaporation,  and  thereby 
deposits  soda  salts  (common  salt,  carbonate  and  sulphate  of  soda),  and  on  cooling 
abo  lets  fall  crystals  of  chloride  of  potassium.  The  mother  liquor  (called  todme  ley) 
18  dense,  dark-coloured,  and  contains  the  iodine,  in  the  form,  it  is  believed,  of  iodide 
of  sodium.  Sulphuric  acid  is  added,  to  render  the  liquor  sour,  by  which  carbonic 
acid,  sulphuretted  hydrogen,  and  sulphurous  acid  gases  are  evolved,  and  sulphur  is 
^^^^—^.^—1  ■ »  ■ 

>  Bine*  Ihepablication  of  tho  first  edition  of  thia  work,  I  have  met  with  S.  E.  Sarpbati's  Commeniatio 
4€  Iodic.  Lugdani,  liXiS,  in  which  is  found  the  most  extensive  list  of  natuzal  bodies  containing  iodine  of 
aoy  work  with  which  I  am  acquainted. 

*  Jomm.  de  Pknrmatie,  torn,  xziii.  for  1837,  p.  20. 

"  Lond.  mmd  Edinb.  Pkilosoph.  Mag.  for  Tiov.  1839. 

*  EdUhurgk  Ntw  Philosophieal  Journal,  vol.  i.  p.  159.  •  Phil.  Trana.  1830,  Part  ii. p.  223. 

*  Gairdacr,  Essay  on  the  Natural  History^  Origin,  Composition,  and  Medicinal  Effects  of  Mineral  and 
Tktrmal  Sprincs^  p.  27,  Edinb.  1832. 

'  OmeliD,  Handbueh  der  Chemie,  Bd.  i.  9.  350. 

*  Dolk,  Die  Prfusfisehe  PharmakopOe^  Bd.  i.  S.  563,  Leipzig,  1839;  and  British  and  Foreign  Medical 
Mtritit  for  January.  IfHc),  p.  163. 

*  Jemru.  de  Pharmneir.,  torn,  xxiii.  p.  501 .  "*  Thomion,  Organic  Chemistry,  p.  MO. 
**  Mem.  amd  Prortedin^s  of  the  Chemical  Society,  vol.  lii.  p.  252. 

** /oMfiiaf  (f<  P^rmacM,  t.  xxiii.  p.  31. 
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lodint  Leadtn  Sill  and  Gbui  Rtttatr, 


deposited.     The  wo^men  set  fire  to  tbe  salpharetted  bTdrogen  u  it  emapM,  to 
obviftU  ita  bad  effecti.   The  aoid  ley  is  then  iatrodnoed  into  m  leaden  atiU  ^g.  70, 
a),  and  heated  to  140°  F.,  whan 
Fig-  70.  binoxide  of  maaganeae  is  added. 

A  leaden  head,  haviog  two  stop- 
pen  (b  and  e),  is  then  adaplal 
and  Inted  with  pipe-oUj,  and  to 
the  De<ik  of  the  head  is  fitted  a 
series  of  spherical  glass  eoo- 
deosers  (d},  each  haviag  two 
monthg  opponte  to  eadi  otlw, 
and  inserted  the  one  into  th* 
other.  Iodine  is  erolTed,  aaA 
is  ootleoted  in  the  oondenaen. 
The  prooeaa  is  wstohed  hj  oeea^ 
sionsUj  remenng  the  stoj^MT  c, 
and  additions  of  snlphurio  acid 
or  manganese  are  made  bj  d^  if 
deemed  neoesaaiy.* 

The  following  is  the  mntnil 
reaction  of  sniphnrio  acid,  bfai- 
oxide  of  manesnese,  and  iodide 
of  Bodium  :  Two  eqnivalents  of 
-  eutphurio  acid  reset  on  one  eqai- 
Tslentof  binoxide  of  manganese, 
and  on  one  equivalent  of  iodide  of  sodium ;  and  yield  one  equivalent  of  iodine,  one 
equivalcot  of  Bolphate  of  soda,  and  one  equivalent  of  the  sulphate  of  the  protoxida 
of  manganese.    NaI+MQO=+2SO=NaO,  SC+MnO.SO+I. 


1  eq.  lodidi  of  Sodium 


Tlio  evolution  of  iodine  in  ilie  precediim  process  may  he  a: 
Br  ihe  miilinil  rpnciion  at  eulphuric  ariil.  binoxide  of  nianKan 
or  pntiu9iiim),  chlorine  is  eet  fiee.  This  reacting  on  iivlide  <ir  sxliiim  would  liberate  iodine, 
antl  form  cliloriile  of  aodium.  Or.  ilie  liyilricKlic  acid  lei  Tree  Trom  a  solution  of  iodide  of  (odium 
by  »d|>liiiric  acid  may  be  decomposed  by  Ibe  nascent  cblnrine. 

Properties. — Iodine  is  a  crystallizable  solid,  its  primary  form  being  a  rhombio 
octohcdron"  (see  anle,  p.  187).  It  is  usually  met  nith  in  micaceous,  soft,  fnable 
aoales,  having  a  grsyiBb-black  colour,  a  metallic  lustre,  an  acriil,  hot  taste,  and  a 
disagreeable  odour,  somewhat  similar  to  thatof  chlorine.  It  fuses  at  about  225°  F., 
and  at  347°  is  volatilized,  though  (be  vapour  riiiea  along  with  that  of  water  at  212°. 
Iodine  vapour  is  of  a  beautiful  viole^  colour  sod  hits  a  great  spcviho  gravity — namely, 
8.716,  according  to  Dumas.  Iodine  requires  70UO  times  its  weight  of  water  todis- 
solve  it,  but  atcobol  and  ether  are  much  better  solvents  for  it. 

CAamclerMti. — In  the  free  state  iodine  is  distinguished  from  most  other  bodies 
by  the  violet  colour  of  its  vapour,  and  by  its  forming  a  blue  compound  (iodide  of 
ttarrh)  with  starch.  So  delicate  is  this  test,  that,  according  to  Stromeyer,  water 
whic-h  does  not  contain  more  tban  onc-four'h  uud  red -and- fifty- tboasandth  of  its 
weight  of  iodine  acquires  a  perceptibly  blue  tinge  un  the  addition  of  stiiieh.     This 
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bfaw  odour  is  destroyed  by  heat;  aod,  therefore,  in  testing  for  iodine,  the  liquids 
employed  should  be  eold :  an  exoess  of  alkali  also  destroys  it  by  forming  two  salts, 
m  lodate  and  an  iodide,  but  by  supersaturating  with  acid  the  colour  is  restored. 
The  action  of  iodine  on  starch  is  also  impeded  by  some  organic  constituents  of  plants. 

Indigo-blue,  when  heated  on  platinum-foil,  eyoWes  a  purplish  smoke  somewhat  similar  in 
odoar  to  the  vapour  of  iodine. 

Iodine,  as  well  as  the  mineiai  acids  (sulphuric,  nitric,  and  hydrochloric),  produces  a  blue  colour 
with  naiceine  (see  Opimn), 

When  iodine  is  in  oorobination  with  oxygen,  starch  will  not  recognize  it.  For  example,  if  a 
little  starch  be  added  to  a  solution  of  iodk  add,  no  change  of  colour  is  observed ;  but.  if  some 
deoKidating  substance  be  now  employed  (such  as  sulphurous  acid),  the  blue  colour  is  imme- 
diaielj  produced.  If  iodine  be  combined  with  a  base  (as  with  hydrogen,  potassium,  or  sodium), 
fenning  a  soluble  iodUU,  chlorine  or  sulphuric  or  nitric  acid  must  be  employed  to  remove  the 
htm  I  and  the  iodine,  being  then  set  free,  will  react  on  the  starch.  This  is  the  mode  of  proceed- 
ing 10  detect  iodine  in  the  urine  of  a  patient;  for  the  mere  addition  of  starch  will  not  suffice, 
of  chlorine  will  unite  with  the  disengaged  iodine,  and  cause  the  blue  colour  to  disappear. 


The  metallic  iodidts  are  known  as  follows :  Heated  with  concentrated  sulphnrio 
leid  in  a  dass  tube,  they  evolve  gaseous  iodine,  known  by  its  violet  colour.  The 
fnaolnble  iodides  are  frequently  characterized  by  their  colour :  heated  with  carbonate 
of  potash,  they  are  decomposed,  and  yield  iodide  of  potassium.  The  soluble  iodides 
am  recognised  by  the  action  of  nitric  acid  and  starch,  above  mentioned.  They  yield 
with  nitrate  of  sUver  a  yellowish-white  precipitate  (tadide  of  giiver),  which,  like  chlo- 
ride €i  silver,  is  insoluble  in  dilute  nitric  acid,  but,  unlike  this,  is  scarcely  soluble 
in  canstie  ammonia.  The  iodides  also  yield  a  yellow  precipitate  (iodide  of  lead) 
with  a  solution  of  the  salts  of  lead,  and  a  scarlet  precipitate  (himodide  of  mercury) 
with  the  bichloride  of  mercury. 

Impurities. — ^The  iodine  of  commerce  is  also  contaminated  with  variable  propor- 
tioDB  of  icater.  An  ounce,  if  very  moist,  may  contain  a  drachm,  or  perhaps  even  a 
drMhm  and  a  half,  of  water.  This  fraud  is  detected  by  compressing  the  iodine 
between  folds  of  blotting-paper.  In  this  moist  state  it  is  "  unfit  for  making  pharma- 
eeatic  preparations  of  fixed  and  uniform  strength,"  and  the  Edinburgh  and  Dublin 
Colleges  give  the  directions  for  purifying  it : — 

''It  must  be  dried  by  being  placed  in  a  shallow  basin  of  earthenware  in  a  small  confined  space 
of  air,  with  ten  or  twelve  times  its  weight  of  fresh-burnt  lime,  till  it  scarcely  adheres  to  ilie  inside 
of  a  dry  bottle."— PA.  Ed, 

To  obtain  it  in  large  crystals,  it  requires  to  be  resublimed  in  an  alembic  on  a  sand« 
halh. 

To  prepare  h^mum  purum,  the  DubKn  College  orders  of  iodine  of  commerce  any  convenient 
qpancicy:  Introduce  it  into  a  deep  porcelain  capsule  of  a  circular  shape,  and,  having  covered  this 
as  accurately  as  possible  with  a  glass  matrass  filled  with  cold  water,  apply  to  the  capsule  a 
water  heat  for  the  space  of  twenty  minutes,  and  then,  withdrawing  the  heat,  permit  the  capsule 
tooool.  Should  the  sublimate  attached  to  the  bottom  x>f  the  matrass  include  acicular  prisms  of 
a  white  colour  and  pungent  odour,  let  it  be  scraped  off  with  a  glass  rod,  and  rejected.  The 
ntrais  being  now  returned  to  its  previous  position,  a  gentle  and  steady  heat  (that  of  a  gas-lamp 
aaswers  well)  is  to  be  applied,  so  as  to  sublime  the  entire  of  the  iodine.  Upon  now  liAing  off 
the  matrass,  the  purified  product  will  be  found  attached  to  its  bottom.  When  separated,  it  should 
be  immediately  enclosed  in  a  bottle  furnished  with  an  accurately  ground  stopper. 

Yarioos  substances,  such  as  coal,  plumbago,  hxnoxide  of  manganese,  sand,  and 
Aarcoalf  are  also  said  to  have  been  employed  for  the  purpose  of  adulterating  iodine; 
bat  in  no  samples  of  iodine  which  I  have  examined  have  I  ever  found  any  of  these 
snbfltanoes.  Pure  iodine  is  completely  soluble  in  alcohol,  and  evaporates,  when 
heatedy  without  leaving  any  residuum.  Any  matter  insoluble  in  alcohol,  or  not 
TqpotJxable  by  heat,  is  an  adulteration. 

The  London  PharmacopcDia  gives  the  following  characteristics  of  its  goodness  :— 

IBtmck,  with  metallic  brilliancy,  and  an  odour  resembling  that  of  chlorine.  When  heated,  it 
first  fuses  and  is  aAerwards  converted  into  a  violet  vapour.  Soluble  in  rectified  spirit.  The 
nlation  colours  starch  blue.  Thirty-nine  grains  of  iodine  dissolved,  by  a  gentle  heat,  with  nine 
grains  of  lime  in  three  ounces  of  water,  yield  a  yellow  or  brownish  liquor. 

The  Edinburgh  College  gives  the  following  criteria  of  its  goodness : — 
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'^Entirely  vaporizable:  thirty-nine  grains,  with  nine  grains  of  qaieklime  and  three  onncesof 
water,  when  heatefl  short  of  ebullition,  slowly  form  a  perfect  solution,  which  is  yellowish  or 
brownish,  if  the  iodine  be  pure,  but  colourless  if  there  be  above  two  per  cent  of  water  or  otlier 
impurity." 

Phtsiolooical  Effects,  a.  On  Vegetables. — Cantu  states  that  seeds  plaoed 
in  pure  sand  and  moistened  with  a  solution  of  iodine,  germinate  more  readily  than 
seeds  sown  in  the  usual  way.  Vogel,  however,  asserts  that  iodine^  so  &r  from 
promoting,  actually  checks  or  stops,  germination.^ 

j3.  On  Animals  generally. — On  horses,  dogs,  and  rabhits,  it  operates  as  an  irri- 
tant and  caustic  poison,  though  not  of  a  very  energetic  kind.  Magendie  threw  % 
drachm  of  the  tincture -of  iodine  into  the  veins  of  a  dog  without  causing  any  obTi- 
ous  effects.^  Dr.  Cogswell  has  repeated  this  experiment ;  the  animal  was  slightly 
affected  only.^  The  last-mentioned  writer  found  that  two  drachms  of  the  tinotoie 
caused  death.  But  something  must  be  ascribed  to  the  alcohol  employed.  Orfila* 
applied  72  grains  of  solid  iodine  to  a  wound  on  the  back  of  a  dog :  local  inflam- 
mation, but  no  other  inconvenience,  resulted.  One  or  two  drachms  administered 
by  the  stomach  caused  vomiting,  and  when  this  was  prevented  by  tyins  the  oeao- 
phagus,  ulceration  of  the  alimentary  canal  and  death  took  place.  Mr.  Dick'  gave 
iodine  in  very  lurgc  doses  to  a  horse  for  three  weeks,  but  the  only  symptom  whioh 
could  bo  referred  to  its  influence  was  an  unusual  disregard  for  water.  The  average 
daily  allowance  was  two  drachms,  administered  in  quantities  ascending  from  a 
drachm  up  to  two  ounces.  Dr.  Cogswell^  gave  73  grains  of  iodine  to  a  dog  in  nine 
days.  Five  days  after  the  cessation  of  the  iodine,  the  dog  was  killed :  the  urine 
contained  a  highly  appreciable  quantity  of  iodine,  and  a  trace^  and  but  a  tracoi  of 
iodine  was  found  in  the  blood,  brain,  and  stomach. 

y.  On  Man. — The  local  action  of  iodine  is  that  of  an  irritant.  The  natore  of 
its  chemical  action  on  the  tissues  has  been  already  explained  (see  afUe,  p.  143).  Ap- 
plied to  the  skin,  it  stains  the  cuticle  orange-yellow,  causes  itching,  redness,  and 
desquamation.  If  the  vapour  of  it,  mixed  with  air,  be  inhaled,  it  excites  oough 
and  heat  in  the  air-passages.  On  a  secreting  surface  its  alcoholic  solution  acts  aa  a 
desiccant.  Swallowed  in  large  doses,  it  irritates  the  stomach,  as  will  be  presently 
mentioned. 

The  general  effects  of  iodine  and  its  compounds  on  the  body  have  been  already 
noticed  (see  antCy  p.  220).  They  may  be  considered  under  the  two  heads— of  those 
arising  from  the  use  of  small,  and  those  produced  by  large  doses. 

oa.  In  smaf/y  medicinal  </o.scs',  we  sometimes  obtain  the  palliation,  or  even  the 
removal  of  a  diseru«5e,  without  any  perceptible  alteration  in  the  functions  of  the  body. 
Thus,  in  a  case  of  chronic  mammary  tumour  which  fell  under  my  observation,  iodine 
was  taken  daily  for  twelve  months,  without  giving  rise  to  any  perceptible  functional 
change,  except  that  the  patient  was  unusually  thin  during  this  period.  Sometimes  it 
increases  the  appetite — an  effect  noticed  both  by  Coindef  and  by  Lugol,"  from  which 
circumstance  it  has  been  denominated  a  tonic.  But  the  long-continued  use  of  it,  in 
large  doses,  has  occasionally  brought  on  a  slow  or  chronic  kind  of  gastro-enteritis — 
an  effect  which  1  believe  to  be  rare,  and  only  met  with  when  the  remedy  has  been 
incautiously  administered. 

In  irritable  subjects,  and  those  disposed  to  dyspepsia,  it  occasions  nausea,  sick- 
ness, heat  of  stoiiiacli,  and  loss  of  appetite,  especially  after  its  use  has  been  con- 
tinued some  days  :  the  bowels  are  oftentimes  slightly  relaxed,  or  at  least  they  are  not 
usually  constipated.  More  than  one-third  of  the  patients  treated  by  Lugol  experi- 
enced a  purgative  effect;  and  when  the  dejections  were  numerous,  colics  were  pretty 
frequent.o  Gcudrin*°  and  Manson,"  however,  observed  a  constipating  effect  from  the 
use  of  iodine. 


•  De  CnnMollf,  PhyxioloQie  V^nitale,  I.  .Inio.  p.  1337. 
'  Ejeptrimtntnl  Es$ay  on  Iodine,  p.  31,  1KJ7. 

•  Or>j{8W».ll'8  Ks%ay,  p.  '24. 

'  Biblioth.  Univ.  r.f.  torn.  xiv.  Srionres  and  Art*. 

•  Exsayf^  trdnslutfd  by  Dr.  O'Slnrutjhnesgy. 
*°  Diet,  de  Mat.  Mid.  t,  3nie,  p.  ftte. 
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Hie  action  of  iodine  on  the  organn  of  secretion  is,  for  the  most  part,  that  of  a 
•timnlaDt ;  that  is,  the  quantity  of  fluid  secreted  is  usually  increased,  though  this 
efieot  ia  not  constantly  observed.  Jorg^  and  his  friends  found,  in  their  experiments 
on  themselves,  that  small  doses  of  iodine  increased  the  secretion  of  nasal  mucus, 
of  saliva,  and  of  urine,  and  they  inferred  that  a  similar  effect  was  produced  on 
the  eastric,  pancreatic,  and  biliary  secretions.  ''  Iodine,"  says  Lugol,^  ^'  is  a  pow- 
etf 01  diuretic.  All  the  patients  using  it  have  informed  me  that  they  pass  urine 
eo|»oasly."  Coindet,  however,  expressly  says  that  it  does  not  increase  the  quan- 
tity of  urine.  In  some  cases,  in  which  I  carefully  watched  its  results,  I  did  not 
find  any  diuretic  effect  Iodine  frequently  acts  as  an  emmenagoyue,  Coindet, 
SaUaiioles,*  Brera,*  Magendie,^  and  many  others,  agree  on  this  point ;  but  Dr 
Hanson'  does  not  believe  that  it  possesses  any  emmcnagogue  powers,  further  than 
M  a  stimulant  and  tonic  to  the  whole  body.  In  one  patient  it  occasioned  so  much 
■Aneas  and  disorder  of  stomach,  that  the  menstrual  discharge  was  suppressed 
alloeetber.  On  several  occasions  iodine  has  caused  salivation  and  soreness  of  mouth. 
In  &e  cases  noticed  by  Lugol  the  patients  were  males.  In  the  AMind  Gazette^ 
vol.  xvii.  for  1836,  two-instances  are  mentioned — one  by  Mr.  Winslow  (p.  401), 
die  other  by  Dr.  Ely  (p.  480).  Other  cases  are  referred  to  in  Dr.  Cogswell's  work. 
This  effect,  however,  1  believe  to  be  rare.  De  Carro  (quoted  by  Bayle^)  denies 
that  iodine  causes  salivation,  but  says  it  augments  expectoration.  Lastly,  diaphorc' 
m  IS  sometimes  promoted  by  iodine. 

Two  most  remarkable  effects  which  have  been  produced  by  iodine  are — ahuorption 
of  the  mammm  and  waiting  of  the  testicles.  Of  the  first  of  these  (absorption  of  the 
mammae),  three  cases  are  reported  in  Hufdand*s  Journal,^  one  of  which  may  be 
here  mentioned.  A  healthy  girl,  twenty  years  of  age,  took  the  tincture  of  iodine 
during  a  period  of  six  months  for  a  bronchocele,  of  which  she  becamecured ;  but 
the  breasts  were  observed  to  diminish  in  size,  and,  notwithstanding  she  ceased  to 
take  the  remedy,  the  wasting  continued,  so  that  at  the  end  of  two  years  not  a  vestige 
of  the  mammse  remained.  Sometimes  the  breasts  waste,  though  the  bronchocele  is 
nndiminished:  Beichenau"  relates  the  case  of  a  female,  aged  twenty-six,  whose 
breasts  began  to  sink  after  she  had  employed  iodine  for  four  months,  and  within  four 
weeks  they  almost  wholly  disappeared ;  yet  her  goitre  remained  unaffected.  With 
ingurd  to  the  other  effect  (wasting  of  the  testicle)  I  suspect  it  to  be  very  rare.  I 
have  seen  iodine  administered  in  some  hundreds  of  cases,  and  never  met  with  one 
in  which  atrophy  either  of  the  breast  or  testicle  occurred.  Magendie  also  never  saw 
these  effects,  though  they  are  frequent  in  Switzerland. 

A  ditordered  condition  of  the  cerebrospinal  system  has  in  several  instances  been 
euiaed  by  iodine.  Thus,  slight  headache  and  giddiness  are  not  unfrequently  brought 
OB.  Li^ol  tells  us  that,  by  the  use  of  ioduretted  baths,  headache,  drowsiness,  in- 
tonieation,  and  even  stupor,  are  produced.  Analogous  symptoms  were  observed  in 
of  Dr.  Manson's  cases;  and  in  one  there  were  convulsive  movements. 

A  specific  effect  on  the  skin  is  sometimes  produced  by  iodine,  besides  the  diapho^ 
before  alluded  to.  ^  Thus  Dr.  C.  Vogel^  gives  an  account  of  a  lady,  twenty-eight 
jears  of  age,  of  a  sallow  complexion,  who,  from  the  internal  employment  of  the  tinc- 
ture of  iodine,  became  suddenly  brown,  besides  suffering  with  other  morbid  symp- 
toms. After  some  days  the  skin  had  the  appearance  of  having  been  smoked !  Mr. 
Stedman"  says  that  in  some  scrofulous  patients  it  improves  the  condition  of  the  hair 
and  sealp.  Ked  hair  is  said  to  have  assumed  a  chesnut-brown  colour  under  the  long- 
eontinned  internal  use  of  iodine.^ 

The  rapid  emaciation  said  to  have  been  occasionally  produced  by  iodine,  ^A  well 
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ae  the  beneficial  influence  of  this  mibntance  in  scrofnlona  diseBses,  and  tlio  disappear- 
ance of  viscttral  and  glandular  enlargenieuts  under  its  nee,  have  given  rise  to  an 
opinion  tliat  iodine  stimtilutet  fhe  Ij/mphatii:  vfueU  and  i/la ails  (mt  antt,  pp.  214  kdA 
215).  Miinann,  however,  thinks  that  it  exerts  no  peculiar  or  specific  influence  over 
the  absorbent  sjstcm,  which  onl;  parlicipates  in  the  general  eflects  produced  on  the 
whole  bodj.  And  Lugnl  asserte  thut,  instead  of  producing  emaciation,  it  encourages 
growth  and  increase  of  sige. 

There  can  be  no  doubt  that  the  continued  use  of  iodine  must  have  some  effect  over 
the  general  nutrition  of  the  body,  and  by  modifying  the  actions  previously  performed 
by  the  various  organs  and  symptoms,  it  may  at  oue  time  caose  the  emhonpifinl  de- 
scribed by  Lugol,  and  at  another  have  the  reverse  effect :  in  one  case  it  may  promote 
the  activity  of  the  absorbeate,  and  oooamoa  the  removal  of  tumours  of  cousidorablo 
riiw,  in  another  check  ulceration  (a  process  wliioh  Mr.  Key,  in  the  19th  vol.  of  the 
ISedieo-Chiranjical  Trannactians,  deaies  to  be  one  of  absorption,  but  considers  to 
be  one  of  degeneration  or  dtsorganizatioD)  and  cause  the  healing  of  ulcers. 

Some  have  ascribed  to  iodine  an  aphnxiisiac  operation.  Kolley,'  a  phyaioian  at 
Breslau,  who  took  it  for  a  bronehocele,  said  it  had  the  reverse  eflect  on  him. 

In  some  instances,  the  continued  use  of  iodine  has  given  rise  to  a  disordered  stale 
ofByBtem,which  has  been  designated  iWiim.  The  symptoms  (termed  by  Dr.  Coindet, 
iodtp)  are  violent  vomiting  and  purging,  with  fever;  great  thirst;  palpitation;  wjad 
and  extreme  emaciation  ;  cramps,  and  small  and  frequent  pulse,  occasionally  with 
dry  cough;  and  terminating  in  death.  This  condition,  however,  must  be  averytwe 
occurrence :  for  it  ia  now  hardly  ever  met  with,  notwithstanding  the  frequency  and 
freedom  with  which  iodine  is  employed.  But  it  has  been  noticed  by  Coindet,* 
Gardner,"  iJink,*  Jahn,'  and  others.  The  daily  experience  of  almost  every  practi- 
tioner provflB  that  the  dangers  resulting  from  the  use  of  iodine  have  been  much 
exaggerated,  and  we  can  hardly  help  suspecting  that  many  symptoms,  which  bars 
been  ascribed  to  the  injurious  operation  of  this  remedy,  ought  to  have  beeo  referred 
to  other  causes ;  occasionally,  perhaps,  they  depended  on  g'.istro-enteritis.  In  some 
cases,  the  remarkable  activity  of  iodine  may  have  arisen  from  some  idiosyncrasj  on 
the  part  of  the  patient.  Dr.  Coindet  attributes  the  iodic  symptoms  to  the  talura- 
tion  of  the  system  with  iodine — an  explanation,  to  a  certain  extent,  borne  out  by 
the  results  of  an  experiment  made  by  Dr.  Cogswell,  and  which  I  have  before  men- 
tioned :  I  allude,  now,  to  the  detection  of  iodine  in  the  tissues  of  an  animal  five  daji 
after  he  had  ceased  taking  this  substance. 

^^.  III  very  large  doepi  iodine  has  acted  as  an  irritant  poison.  In  a  fatal  instance, 
recorded  by  Zink,'  the  symptoms  were  restlessness,  homing  heat,  palpitations,  very 
frequent  pulse,  violent  priapism,  copious  diarrhoea,  excessive  thirst,  trembling,  ema- 
ciation, and  occasional  syncope.  The  patient  died  after  six  weeks'  illness.  On 
another  occasion  this  physician  had  the  opportunity  of  examining  the  body  after 
death.  In  some  parts  the  bowels  were  highly  inflamed;  in  others  they  eshiUMd 
ftn  approach  to  sphacelation.     The  liver  was  very  large,  and  of  a  pale  rose  colour. 

Such  cases,  however,  are  very  rare.  In  many  instances,  which  might  be  referred 
to,  enormous  quantities  of  iodine  have  been  taken  with  very  slight  effects  only,  or 
perhaps  with  no  marks  of  gastric  irritation.  Thus,  Dr.  Kennedy,'  of  Glasgow,  ex- 
hibited within  eighty  days  953  grains  of  iodine  in  the  form  of  tincture :  the  daily 
dose  was  at  first  two  grains,  but  ultimately  amounted  to  eighteen  grains.  The  bealln 
of  the  girl  appeared  to  be  unaffected  by  it.  It  should  here  be  mentioned,  that  the 
presence  of  bread,  sago,  arrow-root,  tapioca,  or  other  amylaceous  matters,  in  the  sto- 
mach, will  much  diminish  the  local  action  of  iodine,  by  forming  an  iodide  of  stuch, 
which,  as  will  hereafter  be  mentioned,  is  a  very  mild  preparation.* 

MoDDS   OpEBANDt. — That  iodine    becomen  absorbed,  when   employed  eitliar 
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axteniallj  or  internallj,  we  have  indisputable  evidence  by  its  detection,  not  only  in 
the  bloody  bat  in  the  secretions  (see  ante,  pp.  149  and  150).  Canta^  has  dis- 
covered it  in  the  urine,  sweat,  saliva,  milk,  and  blood.  In  all  cases  it  is  found  in 
the  state  of  iodide.  Bennerscbcidt'  examined  the  serum  of  the  blood  of  a  patient 
who  had  employed  for  some  time  iodine  ointment ;  but  he  could  not  detect  any 
tiaoe  of  iodine  in  it.  In  the  crassamentum,  however,  he  obtained  evidence  of  its 
existence,  by  the  blue  tint  communicated  to  starch.  It  may  be  readily  detected  in 
the  urine  of  patients  who  have  been  usins  iodine,  by  adding  a  cold  solution  of  starch 
and  a  few  drops  of  nitric  acid,  when  the  blue  iodide  of  starch  is  produced. 

Uses. — As  a  remedial  agent  iodine  is  principally  valuable  for  its  resolvent  influ- 
ence in  chronic  visceral  and  glandular  enlargements,  indurations,  thickening  of 
nembranes  (as  of  the  periosteum),  and  in  tumours.  In  comparing  its  therapeutical 
power  with  that  of  mercury,  we  observe  in  the  first  place  that  it  is  not  adapted  for 
lebrile  and  acute  inflammatory  complaints,  in  several  of  which  mercury  proves  a 
most  valuable  agent  Indeed,  the  existence  of  inflammatory  fever  is  a  contraindi- 
eation  for  the  employment  of  iodine.  Secondly,  iodine  is  especially  adapted  for 
serofulons,  mercury  for  syphilitic,  maladies ;  and  it  is  well  known  that  in  the  former 
dan  of  diseases  mercurials  are  for  the  most  part  injurious.  Thirdly,  the  influence 
of  iodine  over  th^  secreting  organs  is  much  less  constant  and  powerful  than  that  of 
meieary ;  so  that,  in  retention  or  suppression  of  the  secretions,  mercury  is  for  the 
moat  part  greatly  superior  to  iodine.  Fourthly,  iodine  evinces  a  specific  influence 
Qfver  the  diseases  of  certain  organs  (e.  g.  the  thyroid  body),  which  mercury  does 
Bot. — These  are  some  only  of  the  peculiarities  which  distinguish  the  therapeutical 
actioa  of  iodine  from  that  of  mercury. 

•.  In  hnmchocde, — Of  all  the  remedies  yet  proposed  for  bronchocele,  this  has 
been  by  &r  the  most  successful.  Indeed,  judging  only  from  the  numerous  cases 
eued  by  it,  and  which  have  been  publishcni,  W)b  should  almost  infer  it  to  be  a  sove- 
ragn  remedy.  However,  of  those  who  have  written  on  the  use  of  iodine  in  this 
oomplainty  some  only  have  published  a  numerical  list  of  their  successful  and  unsuo- 
oeaafiil  cases.  Bayle"  has  given  a  summary  of  those  published  by  Coster,  Irmenger, 
Banp,  and  Manson,  from  which  it  appears  that,  of  364  cases  treated  by  iodine,  §74 
were  cured.  Dr.  Copland*  observes  that,  of  several  cases  of  the  disease  which  have 
oome  before  him  since  the  introduction  of  this  remedy  into  practice,  "  there  has  not 
been  one  which  has  not  either  been  cured  or  remarkably  relieved  by  it"  I  much 
legrety  however,  that  my  own  experience  does  not  accord  with  this  statement  I 
have  repeatedly  seen  iodine,  given  in  conjunction  with  iodide  of  potassium,  and  used 
both  externally  and  internally,  fail  in  curing  bronchocele;  and  I  know  others  whose 
experience  has  been  similar.  Dr.  Bardsley^  cured  only  nine,  and  relieved  six,  out 
of  thirty  cases,  with  iodide  of  potassium.  To  what  circumstances,  then,  ought  we 
to  attribute  this  variable  result  If  Dr.  Copland  thinks  that,  where  it  fails,  it  has 
been  given  in  ''too  large  and  irritating  doses,  or  in  an  improper  form;  and 
without  due  attention  having  been  paid  to  certain 'morbid  and  constitutional  rela- 
tiona  of  the  disease  during  the  treatment" 

Buty  in  two  or  three  of  the  instances  before  mentioned,  I  believe  the  failure  did 
BOi  ariie  from  any  of  the  circumstances  alluded  to  by  Dr.  Copland,  and  I  am  dis- 
poaed  to  refer  it  to  some  peculiar  condition  of  the  tumour,  or  of  the  constitution. 
When  we  consider  that  the  terms  bronchocele^  goitrtj  and  DerhifMre  neck,  are 
applied  to  very  dififerent  conditions  of  the  thyroid  gland,  and  that  the  causes  which 
prodooe  them  are  involved  in  great  obscurity,  and  may,  therefore,  be,  and  indeed 
probably  are,  as  diversified  as  the  conditions  they  give  rise  to,  we  can  easily  ima- 
lioe  thaty  while  iodine  is  serviceable  in  some,  it  may  be  useless,  or  even  injurious, 
IB  othen.  Sometimes  the  bronchocele  consists  in  hypertrophy  of  the  substance  of 
the  thyroid  gland — that  is,  this  organ  is  enlarged,  but  has  a  healthy  structure.     In 

.■  /ram.  ^  CkimU  Uld.  •  Ibid.  t.  iv  p.  383. 

■  BOiMCA^fW  lb  Thiraptutiqut^  t.  ler.  p.  394.  *  Diet.  o/Pract.  Mtd. 

*  Mmfitui  ikttB  wmd  OburvaliotUj  p.  ISl. 


k 


\ 


INORGANIC  BODIES,— Iodine. 

others,  the  tumefaction  of  the  gland  takes  plaeo  siiddeolj,  and  may  even  disippear 
as  suddenly ;  from  which  it  has  hecn  inferred  that  the  enlargcmunt  depends  on  an 
aoeumulation  of  blood  in  the  vcsacls,  and  an  effusion  of  serum  into  its  (issue.  Coindut 
mentions  a  goitre  which  was  developed  eieessivelj  during  the  first  pregunncy  of  b 
young  female  :  twelve  hours  after  het  accouchement  it  had  entirely  disuppeored. 
The  same  author  also  relates  the  circumstance  of  a  regiment  composod  of  yonng 
recruits,  who  were  almost  every  man  attacked  with  considernhlc  enlurgement  of  thiti 
thyroid  gland,  shortly  after  their  arrival  at  Geneva,  where  they  all  drunli  wuler  out 
of  the  same  pnmp.  On  their  (juartera  being  chouged  the  gland  soon  regained  its 
natural  sixe  in  every  inslauce.  A  third  class  of  bronchoceles  consists  of  an  enlarge- 
ment of  the  thyroid  gland  from  the  development  of  certain  Suid  or  solid  substances 
in  its  interior,  and  which  may  be  contained  in  cells,  or  be  inGltrated  tlirougk  its 
substance.  These  accidental  productions  may  be  serous,  honey-like,  gelatinous, 
fibrous,  cartilaginous,  or  osseous.  Lastly,  at  times  the  enlarged  gland  has  stNjnired 
&  scirrhous  condition.  Now  it  is  impossible  that  all  these  different  conditions  eon 
be  cured  with  equal  facility  by  iodine  ;  those  having  solid  deposits  ore,  of  coune, 
most  dlEGcult  to  get  rid  of. 

Kolley,  who  was  himself  cured  of  a  large  goitre  of  ten  years*  standing,  soys  tbat| 
for  the  iodine  to  be  useful,  the  bronchocelo  should  not  be  of  too  long  standing,  nor 
paJnful  to  the  touch;  the  swelling  confined  to  the  thyroid  gland,  und  not  of  a 
wiirhous  or  earciuomatous  nature,  nor  containing  anystonv  or  other  analogous  oon- 
oretions )  and  that  the  general  health  be  not  disordered  by  any  febrile  or  inflaui- 
matory  symptoms,  or  any  gastric,  heputie,  or  intestinal  irritation.  If  the  swelliag 
be  tender  to  the  touch,  and  have  other  marks  of  inflammation,  let  the  osuol  loeal 
antiphlogistic  measures  precede  the  employment  of  iodine.  When  this  agent  is 
employed,  ne  may  administer  it  both  externally  and  internally.  The  moateffecliul 
method  of  employing  iodine  exiemany  is  that  called  rndermie,  aJready  described; 
namely,  to  apply  an  iodurettcd  ointment  (usually  containing  iodide  of  potoedam) 
to  the  cutis  vera,  the  epidermis  being  previously  removed  by  a  blister  But  the 
epiderviio  or  iatroleptic  method  is  more  usually  followed — that  is,  the  ioduretled 
ointment  is  rubbed  into  the  affected  part,  without  the  epidermis  being  previously 
removed,  or  the  undiluted  tincture  is  repeatedly  applied  to  the  part  by  a.  oameiV 
hair  peneil,  while  iodine  is  at  the  same  time  administered  internally. 

With  respect  to  the  internal  use  of  titis  substance,  some  think  that  the  sncoest 
depends  on  the  use  of  small  doses  largely  diluted ;  while  others  consider  thai  ai 
lar^  a  quantity  of  the  remedy  should  be  administered  as  the  stomauU  and  general 
^stcm  can  bear. 

0.  Srrofula  is  another  dise-ase  fur  which  iodine  bos  been  extensively  used. 

fir.  Coiadet  was,  1  believe,  the  first  to  direct  public  attention  to  this  remedy  in 
the  disease  in  question.  Subsequently,  Baup,  t.Iimelle,  Kolley,  Sablairoles,  Bena- 
ben,  Callaway,  and  others,  published  eases  illustrative  of  its  beneficial  efieoti.' 
Dr.  Manson'  deserves  the  credit  of  haTJng  first  tried  it  on  an  extensive  scale.  He 
treated  upwards  of  eighty  cases  of  scrofola  and  scrofulous  ophthalmia  by  the 
internal  exhibition  of  iodine,  sometimes  combined  with  its  external  employment; 
and  in  a  large  proportion  of  coses,  where  the  use  of  the  medicine  was  persevered 
in,  the  disease  was  either  cured  or  ameliorated,  the  general  health  being  also  im- 
proved. Three  memoirs  on  the  effects  of  iodine  in  scrofula  have  been  subaequentlf 
published  by  Lugol,  physician  to  the  Hopilal  St.-Louis,  serving  to  confirm  the 
opinions  already  entertained  of  ita  efficacy.  From  the  first  memoir  it  appears  Uut 
in  seventeen  months — namely,  from  August  1827,  to  December  1828—109  taro- 
fulous  patients  were  treated  by  iodine  only;  and  that  of  these  36  were  completely 
cured,  and  30  relieved;  in  4  cases  the  treatment  was  ineffectual,  and  39  cases  were 
under  treatment  at  the  time  of  the  report  made  by  Sorres,  Mngendie,  and  Dumeril, 
to  the  Academie  Koyale  des  Svienccs.     In  his  illustniiivo  cases  we  find  glandular 
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sveDinp,  scrofaloas  ophthalmia,  abscesses,  ulcers,  asd  diseases  of  the  bones,  were 
tBBcftcially  treated  by  it.  Lugol  employs  iodine  internally  and  externally :  for 
internal  administration,  he  prefers  iodine  dissolved  in  water  by  means  of  iodide  of 
poiMHintn,  given  either  in  the  form  of  dropHf  or  largely  diluted,  under  the  form  of 
whit  he  calls  uxluretted  mineral  watery  hereafter  to  be  described.  His  external 
inftlment  is  of  two  kinds;  one  for  the  purpose  of  obtaining  local  effects  only,  the 
oilier  for  procuring  constitutional  or  general  effects.  His  local  external  treatment 
eoDBSts  in  employing  ointments  or  solutions  of  iodine :  the  ointments  are  made 
chlier  with  iodine  and  iodide  of  potassium,  or  with  the  protiodide  of  mercury;  the 
$ohUion$  are  of  iodine  and  iodide  of  potassium  in  water;  and  according  to  their 
strength  are  denominated  caustic,  rubefacient,  or  stimulant :  the  rubefacient  solu- 
tkn  18  employed  in  making  cataplasms  and  local  baths.  His  external  general  treat- 
Bent  consists  in  the  employment  of  ioduretted  baffu.  In  the  treatment  of  cutaneous 
serofola,  I  have  seen  the  most  beneficial  results  from  the  application  of  the  tincture 
of  iodine  by  means  of  a  camers-hair  pencil.  It  dries  up  the  discharge  and  pro- 
motes cicatrization. 

The  snocessful  results  obtained  by  Lugol  in  the  treatment  of  this  disease  cannot, 
I  thinky  in  many  instances,  be  referred  to  iodine  solely.  Many  of  the  patients  were 
kept  eevend  months  (some  as  much  as  a  year)  under  treatment  in  the  hospital, 
mBre  every  attention  was  paid  to  the  improvement  of  their  general  health  by  warm 
ekithing,  good  diet,  the  use  of  vapour  and  sulphur-baths,  &c. ;  means  which  of  them- 
nivee  are  suflBcient  to  ameliorate,  if  not  cure,  many  of  the  scrofulous  conditions 
iMfbra  alluded  to.  Whether  it  bo  to  the  absence  of  these  supplementary  means  of 
Set  and  regimen,  or  to  some  other  cause,  I  know  not,  but  most  practitioners  will,  I 
tUnki  admit  that  they  cannot  obtain,  by  the  use  of  iodine,  the  same  successful 
NMiIts  which  Lugol  is  said  to  have  met  with,  though  in  a  large  number  of  cases 
tUs  uent  has  been  found  a  most  useful  remeay. 

y.  Iodine  has  been  eminently  successful  when  employed  as  a  resolvent  in  chronic 
dmaaa  of  various  organ* j  etpecinHif  fhfoe  accompanied  with  induration  and  en- 
Itprgement  By  some  inexplicable  influence,  it  sometimes  not  only  puts  a  stop  to 
the  fbrther  progress  of  disease,  but  apparently  restores  the  part  to  its  normal  state. 
It  it  nsually  given  with  the  view  of  exciting  the  action  of  the  absorbents,  but  its 
infloenoe  is  not  limited  to  this  set  of  vessels :  it  exercises  a  controlling  and  modifying 
inflaenee  over  the  bloodvessels  of  the  affected  part,  and  is  in  the  true  sense  of  the 
WOid  «n  alterative  (see  ante,  pp.  214-215). 

In  chronic  inflammation,  induration,  and  enlargement  of  the  liver,  after  antiphlo- 
pstie  measures  have  been  adopted,  the  two  most  important  and  probable  means  of 
idief  are  iodine  and  mercury,  which  may  be  used  either  separately  or  conjointly. 
If  the  disease  admit  of  a  cure,  these  are  the  agents  most  likely  to  effect  it.  Iodine, 
indeed,  has  been  supposed  to  possess  some  specific  power  of  influencing  the  liver, 
not  only  from  its  efficacy  in  alleviating  or  curing  certain  diseases  of  this  organ,  but 
iko  from  the  effects  of  an  over-dose.  In  one  case,  pain  and  induration  of  the  liver 
H&tB  brought  on ;  and  in  another,  which  terminated  fatally,  this  organ  was  found  to 
be  enkfged,  and  of  a  pale  rose  colour.^ 

Several  cases  of  enlarged  spleens  relieved,  or  cured,  by  iodine  have  been  published. 

In  dironic  diseases  of  the  utemsj  accompanied  with  induration  and  enlargement^ 
iodine  has  been  most  successfully  employed.  In  1828,  a  remarkable  instance  was 
fliUiahed  by  Dr.  Thetford.*  The  uterus  was  of  osseous  hardness,  and  of  so  consider- 
able m  dwe  as  nearly  to  fill  the  whole  of  the  pelvis :  yet  in  six  weeks  the  disease  had 
^ven  way  to  the  use  of  iodine,  and  the  catamenia  was  restored.  In  the  Guys  Hos- 
fikd  Sqtorts,  No.  1. 1886,  is  an  account,  by  Dr.  Ashwell,  of  seven  cases  of  "  hard 
tnmoQXfr'  of  the  uterus  successfully  treated  by  the  use  of  iodine,  in  conjunction  with 
ooQuional  dcpletioui  and  regulated  and  mild  diet.     Besides  the  internal  use  of 

*  Chriititrm,  Treatise  on  Poison* j  pp.  190-1. 

•  Transaetion*  o/t/u  King  and  Queen^s  College  of  FkfsitUmt,  Irtlandf  vol.  v. 
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iodine,  tliis  xubstanw  iras  employed  !□  the  forro  of  mntment  (composeil  of  iodine 
gr.  sv,  iodide  pnUissium  9Ur  spenuaceti  oint.  5iss),  of  nbicb  s  portioD  (about 
Uie  aiie  of  a  nutmeg]  was  introduced  into  the  vagina,  and  rubbed  iula  the  affected 
cervis  for  ten  or  twelve  minutes  every  nigbt.  It  may  be  applied  by  ibe  finger,  or 
bj  a  cumcl's-hair  pencil,  or  sponge  mounted  on  a  slender  piece  of  cane.  The  average 
tune  in  which  resolution  of  tbe  induralion  ia  accompltBbed  varies,  according  to  Dr. 
Aahwell,  from  eight  to  8iit«cn  weeks.  "  In  hard  tumours  of  the  wulia  or  cavily  of 
the  uterus,  resolution,  or  disappearance,  is  scarcely  to  be  expected^"  but  "hard 
tumours  of  tbe  cervix,  and  indurated  puckerings  of  ibe  edges  of  the  os  (conditions 
which  most  frequently  terminate  in  ulceration)  may  bo  melted  down  and  oared  by 
the  iodine."' 

In  m-tirinn  tumours,  iodine  has  been  found  serviceable.'  In  iho  chronic,  mam- 
mary  tumour,  described  by  Sir  A.  Cooper,  1  have  seen  it  give  great  rylit-f — aUeTOl- 
ing  pain,  and  keeping  the  disease  in  check.  In  iin/uraial  enlaryemenlnnf  the  pnn>~ 
till,  protiate,  and  li/mphalic  yUiiuh,  several  successful  eases  of  its  use  have  been 
published. 

8.  As  an  emmenagixpif,  iodine  has  been  recommended  by  Coindet,  Brera,  8ab- 
lairolea,  Mogendie,  and  others.  The  last- me  a  tinned  writer  lella  us  that,  on  one 
oocasion,  he  gave  it  to  a  young  lady,  whose  propriety  of  conduct  he  had  no  reason  to 
doubt,  and  liat  she  miscarried  after  using  it  for  three  weeks.  I  have  known 
it  given  for  a  bronchoeele  during  pregnancy  without  having  the  least  ubvioua  influ- 
ence over  the  uterus. 

I.  In  gonorrlma  and  Irucorrfiaai  it  has  been  employed  with  success  afler  the 
influnuiatory  symptoiuB  have  subsided. 

>.  Iiiialation  at  iodine  v/ipour  has  been  used  in  phthisis  and  obronio  bronchiUs. 
In  the  Grst  of  these  diseases  it  has  been  recommended  by  Berton,  Sir  James  Har> 
ray,  and  Sir  Charles  Scudamore.  I  have  repeatedly  tried  it  in  this  as  well  u  in 
other  chronic  pulmonary  complaints,  but  never  with  the  least  benelit.  Tbe  appor&tna 
for  inhaling  it  is  the  same  as  that  used  for  tbe  inhalation  of  chlorine  (see  ante,  p. 
382).  Tbe  liquid  employed  is  a  solution  of  ioduretted  iodide  of  potassium,  to  which 
Sir  C-  Scudamore  adds  die  tincture  of  ooniuni." 

In  the  Fbarmacopceia  of  the  Parochial  Infirmary  of  St.  Marylebone  is  the  follow- 
ing formula  for  an  iodine  inhaling  liquor  : — 

Lujuor  Minii  ad  MalalioHm. — lodinii  p.  j ;  Polauii  loclidi  gr.  !9  ;  Aqiii?  ilptlillnOB  Jfnj : 
Spirit.  Vini  Reel.  9JBB^  Tinci.  Conii  iDturaRjc-^j.  Drachais  una  vel  liiachmie  iIueb  exacjuilopidi 
□ps  labuli  inbaluniJ. 

q.  Chronic  diteaieM  of  (he  nervovi  system,  suoh  as  paralyNs  and  chorea,  have  been 
sucoeBsfully  treated  by  iodine  by  Dr.  Manson, 

e.  In  some  forms  of  the  vmereal  diseoK,  iodine  has  been  found  a  most  servtoubk 
remedy.  Thus  Richond  (quoted  by  Bayle')  employed  it,  after  the  usual  anti- 
phlogistic meastircs,  to  remove  buboes.  De  Salle  cured  chronic  venereal  afieotions  of 
the  testicles  with  it.  Mr.  Mayo*  boa  pointed  out  its  efficacy  lu  certain  disorders 
which  Eire  the  consequences  of  syphilis,  such  as  emaciation  of  the  frame,  with  uloers 
of  tbe  skin ;  ulcerated  throat ;  and  inflammation  of  the  bones,  or  perioBteoiu — 
ooonrring  in  patients  to  whom  mercury  has  been  given. 

(.  In  cJieckinff  or  conCroUimj  the  ulcerative  procet',  iodine  is,  according  to  Mr. 
Key,*  one  of  the  most  powerful  remedies  we  possess.  "  The  most  active  phagedenic 
ulcers,  that  threaten  tbe  destruction  of  parts,  are  often  found  to  yield  in  a  sorpriting 
manner  to  the  influence  of  this  medicine,  and  to  put  on  a  healthy  gnuiulating 
appearance." 

X.  Besides  the  diseases  already  mentioned,  there  are  many  others  in  which  iodlos 

■  op-  ril,  pp.  1. 
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baa  been  naed  with  oonaiderable  advantage :  for  example— Tronic  skin  diMeams^  as 
lepra,  psoriasis,  &c.^  (I  have  seen  it  aggravate  psoriasis) ; — dropsies  ;*  in  old  nan-- 
mUied /ractureM,  to  promote  the  deposition  of  ossific  matter;'  and  in  chronic  rheu- 
muiiUm;  but,  in  the  latter  disease,  iodide  of  potassium  is  more  frequently  employed. 
A»  an  antidoU  in  pouonintj  hy  stryrhnia,  hrucia^  and  veratria,  iodine  has  been 
xeeommended  by  M.  Donnd,*  because  the  compound  formed  by  the  union  of  these 
alkalies  with  iodine  is  less  active  than  the  alkalies  themselves  :  as  ayi  injection  for 
ikt  cure  of  hydrocde^  Vclpeau^  has  employed  a  mixture  of  the  tincture  of  iodine 
with  water,  in  the  proportion  of  from  one  to  two  drachms  of  the  tincture  to  an  ounce 
of  water :  of  this  mixture  from  one  to  four  ounces  are  to  be  injected  and  imme- 
diately withdrawn ;  lastly,  to  check  mercurial  salivation  iodine  has  been  successfully 
used.* 

X.  As  a  topical  remedy  iodine  is  exceedingly  valuable  in  several  classes  of  diseases. 
Dr.  Davies,'  of  Hertford,  has  drawn  the  attention  of  the  profession  to  its  employment 
in  this  way,  and  pointed  out  the  great  benefit  attending  it.  In  most  coses  the 
tinctare  is  the  preparation  employed.  The  part  affected  is  painted  with  this  liquid 
by  means  of  a  camel' s-hair  pencil.  In  some  few  cases  only,  where  the  skin  is 
▼ery  delicate,  will  it  be  necessary  to  dilute  the  preparation.  When  it  is  required 
to  remove  the  stain  which  its  use  gives  rise  to,  a  poultice  or  gruel  should  be  applied. 
In  lupus  it  proves  highly  beneficial.  My  attention  was  first  drawn  to  its  efficacy  in 
this  disease  by  my  colleague  Mr.  Luke.  Under  its  employment  the  process  of 
ulceration  is  generally  stopped,  and  cicatrization  takes  place.  The  tincture  should 
be  applied  not  only  to  the  ulcerated  portion,  but  to  the  parts  around.  In  eczema 
it  also  is  an  excellent  application.  In  cutaneous  scrofula,  likewise,  as  I  have 
already  remarked.  In  several  other  cutaneous  diseases,  such  as  lichen^  pruritfo^ 
pilyriasiSj  psoTriasis,  impetigo,  porrigo,  ecthyma,  and  scabies,  Dr.  Kennedy*  has 
fboiid  its  use  beneficial.  Acconiing  to  the  testimony  of  Dr.  Davies  and  an  anony- 
moDS  writer,'  it  is  a  valuable  application  to  chilblains.  In  the  treatment  of  diseases 
of  the  joints  it  is  nsed  with  great  advantage.  In  erynpdas  I  have  seen  it  highly 
beneficial.  In  phlegmonous  inflammation,  sloughing  of  the  cellular  membrane,  inffam- 
9UtHon  of  the  absorbents,  gout,  carbuncle,  whitlow,  lacerated,  coittused  and  punO" 
tured  v>ounds,  and  bums  and  scalds,  it  is  most  highly  spoken  of  by  Dr.  Davies. 
In  acute  rheumatism  and  gout  the  application  of  iodine  to  the  affected  parts  gives 
nnqnestionable  relief  Either  tincture  of  iodine  or  iodine  paint  (to  be  described 
presently)  should  be  applied  to  the  affected  joints  by  means  of  a  camers-hair  pencil, 
and  repeated  daily  until  the  cuticle  begins  to  peel  off.  According  to  my  experi- 
encey  no  remedy  eives  so  much  relief  as  this :  I  have  rarely  found  it  fail.  It  deserves, 
however,  especial  notice,  that  the  skin  of  different  invalids  is  most  unequally  sus- 
oeptible  of  its  influence ;  in  some  few  it  excites  so  much  pain  that  a  second  appli- 
eation  of  it  is  with  difficulty  permitted.  In  others,  however,  it  produces  scarcely 
anj  pwnful  effects. 

in  diseases  of  the  lungs  and  bronchial  tubes  simulating  phthisis,  and  also  in  inoi- 

Ct  protracted  phthisis.  It  may  be  applied  to  the  outside  of  the  thorax  with  great 
^t.     It  is  usually  a  much  less  painful  application  than  emetic  tartar  or  croton 
oily  though,  as  I  believe,  equally  effective. 

Its  topical  uses  are,  therefore,  nearly  as  extensive  as  those  of  nitrate  of  silver. 
Moreover,  it  is  used  very  much  in  the  same  classes  of  cases,  and  with  the  same 


Administration. — ^Iodine  is  rarely  administered  alone,  but  generally  in  con- 
jvneCion  with  iodide  of  potassium,  to  the  account  of  which  substance  I  must  refer 
ftr  formolsB  for  the  combined  exhibition  of  those  substances. 

Ilk  the  administration  of  iodine,  care  should  be  taken  to  avoid  gastric  irritation. 

>  OogKWzlVn  Stwaf,  p.  81.  •  Ibid. 

■  JUmmi  HmNmI  GaxttUf  vol.  vi.  p.  ffl9, 1830.  *  Jovm.  de  Chim.  Mid.  torn.  v.  p.  404. 

•  Lmidvm  MadiUal  GaxetUf  vo].  xx.  p.  00.  *  Ibid.  vol.  xiii.  p.  3^  j  aud  vol.  xx.  p.  144. 
^  Sihetiomt  im  Pathology  and  Surgfry^  Ijond.  1830. 

•  lm4em  M*4ieal  Oaxetu,  vol.  xxvi.  [May  8, 1H40J,  p.  2G0. 

•  iftW.  vol.  uy.  [Biarch  SO,  1840],  p.  «3. 
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retted  bjrdrogen,  tulpharoas  acid,  and  morphia :  iodine  being  set  f^ee  in  each  case  (hence 
iodic  ackl  is  used  as  a  test  for  morphia).  The  iodates,  when  heated,  evolFC  oxygen,  and  an 
converted  into  iodides.  A  solution  of  an  iodide  causes,  with  nitrate  of  silver,  a  whitish 
precipitate,  which  is  difficultly  soluble  in  nitric  acid,  but  soluble  in  ammonia.  It  has  been 
employed  in  medicine  by  Mr.  Monks,^  the  house^urgeon  td  the  Poor-law  Schools,  Norwood. 
He  gives  it  in  combination  with  disulphate  of  quina  (which  is  rendered  soluble  by  it  as  by  sal- 
pburic  acid)  as  a  tonic,  stimulant,  an(l  alterative,  in  hoarseness  consequent  on  catarrh,  stmaKms 
cases,  incipient  phthisis,  chronic  inflammation,  syphilis,  &c.  Unlike  iodide  of  potassium,  it 
can  be  given  in  combination  with  sulphuric  or  nitric  acid  without  suflfering  decomposition.  The 
dose  of  it  for  children  of  from  7  to  14  years  of  age  is  three  grains;  for  adults,  from  three  to 
six  or  more  grains.    Its  general  effects  on  the  system  agree  with  those  of  iodine. 


20.  Aoiduin  Hydriodioum. — Hydriodio  Aold. 

Formula  HI.     EquwakrU  Weight  127.     Equivalent  of  the  Gat  2  or 

hdhydrie  acid  ;  hydroid. — Obtained  in  the  gaseous  form  by  the  action  of  water  on  iodide  of 
phosphorus.  Like  gaseous  hydrochloric  acid,  this  gas  fumes  in  the  air.  By  its  reaction  on  bases 
(metallic  oxides),  it  yields  water  and  iodides  (see  ante^  p.  395).  As  a  medicine,  it  has  been 
employed  in  the  form  of  an  aqueous  solution,  which  is  directed  by  Dr.  Buchanan^  to  be  pre- 
pared as  follows:  Dissolve  330  grs  of  Iodide  of  Potassium  in  ^iss  of  Distilled  Water,  and  to 
this  add  264  grs.  of  Tartaric  Acid,  also  di85olved  in  §i$s  of  Distilled  Water.  When  the  Bitar* 
trate  of  Potash  has  subsided,  strain ;  and  to  the  strained  liquor  add  sufficient  water  to  make 

flAy  drachms  (=  fg  vj,3ij),  KI+T+2H0  =  KO,HO,T+HI.  This  solution,  according  to  Dr. 
Buchanan,  possesses  al(  the  therapeutical  |>owers  of  iodine,  without  its  irritating  properties.  He 
has  given  as  much  as  Jj  of  it  three  times  a  day,  or  ^ij  of  iodine  daily.  He  regards  Jss  u 
the  ordinary  dose;  but  it  would  be  much  safer  to  begin  with  a  smaller  dose. 


21.  SULPHURIS  lODIDUM.— IODIDE  OF  SULPHUR. 

Formula  S<I.     Equivalent  Weight  158. 

Synonyme. — Suij)hur  lodatum. 

History. — This  compound  was  first  described  by  Gay-Lussac.* 
Preparation. — It  is  prepared  by  heating  gently,  in  a  clean  oil  flask,  four  parts 
of  Iodine  with  one  part  of  Sulphur  until  fusion  is  effected.     Part  of  the  iodine  vola- 
tilizes, and  the  remainder  unites  with  the  sulphur. 

The  Lo7idon  Pharmacopasia  orders  of  Sulphur  3J ;  Iodine  ^iv.  Add  the  Iodine  to  the  Sulphur 
contained  in  a  glass  vessel.  Immerse  the  vessel  in  boiling  water  until  the  combination  is 
effected.  When  the  iodide  is  cold,  break  the  vessel,  remove  the  iodide,  which  is  to  be  powdered 
and  preserved  in  a  well-stoppered  vessel. 

The  directions  of  the  Dublin  Pharmacopana  are  essentially  the  same. 

[SuLPiiURis  loniDUM,  U.  S. ;  Iodide  of  Sulphur. — Take  of  Iodine  four  ounces;  Sulphur  an 
ounce.  Rub  the  iodine  and  the  sulphur  together  in  a  glass,  porcelain,  or  marble  mortar,  until  they 
are  thoroughly  mixed.  Put  the  mixture  into  a  matrass,  close  the  orifice  loosely,  and  apply  a 
gentle  heat,  so  as  to  darken  the  mass  without  melting  it.  When  the  colour  has  become  uni- 
formly dark  throughout,  increase  the  heat  so  as  to  melt  the  irxline:  then  incline  the  matrass 
in  different  directions,  in  order  to  return  into  the  mass  any  portions  of  iodine  which  may  have 
condensed  on  the  inner  surface  of  ilic  vessel;  lastly,  allow  the  matrass  to  cool,  break  it,  and 
put  the  iodide  into  bottles,  which  are  to  bo  well  stopped. 

Iodide  of  sulphur  is  entirely  dissipatod  by  heat.  When  it  is  boiled  with  water,  iodine  escapes 
with  the  vapour,  and  sulphur  is  deposited  nearly  pure.] 

Properties. — It  is  a  black,  crystallizable  compound,  having  the  colour  and  radi- 
ated appearance  of  scsquisulphuret  of  antimony.  It  has  the  odour  of  iodine,  and 
stains  the  cuticle^  paper,  &c.  like  this  substance.  Its  elements  are  easily  separated 
by  heat. 

*  Medical  Times,  October  3,  1M0.  ^  London  Medical  GazetUf  vol.  zviii.  p.  517. 

*  Ann.  de  Chimity  xci.  22.  1814. 
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C^^araderMcs, — ^Boiled  in  water,  the  iodine  volatilizeB  with  the  steani;  and  the 
folphor  is  deposited  nearly  in  a  state  of  purity. 

One  hondred  grains  of  the  iodide,  diligently  boiled  in  water,  leave  behind  about  twenty 
gniiit  of  sulphur. 

Composition. — ^Its  composition  has  not  been  determined.  It  is  probably  the 
fidlowing: — 

jiiomt.  Eg.  Wt,  Per  Cent, 

Iodine 1  ....  126  ...     .     79.75 

Sulphur 2  ....     32  ...     .     20.25 

Iodide  of  sulphur    ...     1  ....  158  ...    .    100.00 

Phtbiolooical  Effects,  a.  On  Animals. — Dr.  Cogswell^  gaye  three  drachms 
to  a  biteh.  The  animal  lost  her  appetite,  was  dull,  and,  on  the  fourth  day,  could  not 
rapport  herself  properly  on  her  legs.     On  the  twelfth  day  she  was  well. 

fi.  On  Man, — ^Its  constitutional  effects  are  probably  like  those  of  iodine.  Its 
looid  operation  is  that  of  a  powerful  irritant  and  resolvent. 

UsBS. — ^Iodide  of  sulphur  has  been  principally  employed  in  the  form  of  oint- 
ment, in  yarious  skin  diseases,  especially  the  squamous  and  tubercular  forms.  In 
hqnu  it  has  been  found  most  efficacious  by  Biett,*  as  well  as  Kayer.'  The  last- 
mentioned  writer  places  it  in  the  foremost  rank  of  local  remedies  for  this  disease. 
In  aene  indurata  and  rosacea  it  has  preyed  highly  useful  in  the  hands  of  Biett,^ 
Bajer/  and  Dr.  Copland.'  In  lepraj  Rayer  has  observed  good  effects  from  its  use; 
bat  in  one  case  in  which  I  tried  it,  it  caused  so  much  irritation,  that  its  use  was 
obliged  to  be  discontinued.  In  herpes  pustulosus  hihialis  it  has  been  employed 
with  great  success  by  Dr.  Volmar.^  In  tinea  capitis  it  has  also  been  recommended.^ 
In  chionio  eczema  of  the  ears  an  ointment  of  it  has  been  used. 

Br.  Copland"  has  employed  the  inhalation  of  the  vapour  of  this  substance  in 
himioral  asthma  with  temporary  advantage. 

Galtier  gave  internally  from  gr.  j  to  gr.  vj  daily,  in  the  form  of  pill. 

miGIIEITUH  SUlPEUllIS  lODIDI,  L.  [U.  S.] ;   Ointment  of  Iodide  of  Sulphur.— 

godide  of  Sulphur  5ss ;  Lard  §  j ;  mix.)  The  proportions  of  the  ingredients  may 
\  varied  according  to  circumstances ;  usually  from  10  to  30,  or  even  to  60  grains 
of  the  iodide  to  an  ounce  of  lard  or  cocoa-nut  fat.  Magendie  recommends  1  part  of 
iodide  to  18  or  19  of  lard.  [The  U,  S.  P.  directs  to  take  of  Iodide  of  Sulphur  half 
a  dnohm ;  Lard  an  ounce.  JElub  the  Iodide  with  a  little  of  the  Lard,  then  add  the 
lemainder  and  mix  them.] 


522.  lodinii  Chloridum.— Chloride  of  Iodine. 

Two  oompoands  of  icxHne  and  clilorine  are  known,  viz.  the  protochloride  ICl,a  reddish-brown 
liquid,  and  ^e  perchloride  ICl^,  a  solid  yellow  substance.  Both  are  obtained  by  exposing  iodine 
to  the  action  of  chlorine.  Dr.  TurnbulM"  trietl  the  eflecis  of  the  vaiwur  of  the  *'  chloruret  of 
iodine"  (protochloride?)  on  the  eye;  it  produced  very  little  warmth  or  uneasiness  to  the  eye 
when  oonunued  for  the  space  of  two  minutes  or  upwards;  but  a  sensation  of  irritation,  accom- 
panied with  a'  flow  of  tears,  on  its  removal.  It  contracted  the  pupil.  lu  vapour  did  not  leave 
the  yellow  disagreeable  colouring  on  the  skin  produced  by  the  vapour  of  iodine. 

'  SzperimtnttU  Eisay  on  Iodine  and  its  Compounds. 

*  Gaseaaveand  f^hedel,  Abrigi  pratiq,  sur  Us  Matad.  de  la  Peau. 

*  Tnatiu  oi»  Diseases  of  the  Slein,  translated  by  Dr.  Willis. 

*  Op.  eit.  »  Op.  eit.  p.  476. 

*  out.  ofPraet.  Med.  art.  Aene^  p.  31. 

*  Dierbach,  Die  neuesttn  Entdeek  in  d.  Mat.  Med.  2te  Ausg.  ler  Bd.  S.  440. 

'  houdms  Medical  Gazette,  vol.  xx.  p.  ^79.  *  Op.  eit.  art.  Asthmaj  p.  140. 

*  Loudtm  Medical  Gazette^  Nov.  5,  1842. 
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Okdeb  IX.  BROMINE. 

23.  BROMINIUM.— BROMINE. 

Symbol  Br.    Equivalent  Weight  80.*    Equivalent  Volume  of  the  Vapour  1  or 

History. — ^This  substance  was  discovered  by  M.  Balard,  of  Montpellier,  in  1826. 
He  at  first  termed  it  muride  (from  muriUy  brine),  in  allusion  to  the  substanoe  from 
whence  he  procured  it ;  but,  at  the  suggestion  of  Gaj-LussaC;  he  altered  this  name 
to  that  of  brome,  or  bromine  (from  /3pw/iO(,  a  sttnk),  on  account  of  its  unpleasant 
odour. 

Natubal  History.— It  is  found  in  both  kingdoms  of  natnie,  but  never  in  the 
free  state. 

m.  Iif  TBI  IvoBOAirtZED  EiKODox. — Bromide  of  silver  has  been  ibund  in  Mexico  (Berthier). 
Hollander  detected  brome  in  an  ore  of  zinc,  and  Cochler  recognized  it  in  Silesian  oedmium.'  It 
exists  in  sea  water  and  many  mineral  waters,  especially  brine  springs,  in  combination  with 
either  sodium,  magnesium,  or  calcium.  Thus  it  has  been  found  in  the  waters  of  the  Mediter- 
ranean, the  Baltic,  the  North  Sea,  the  Frith  of  Forth,  the  Dead  Sea,  many  of  the  brine  springs 
of  Europe  and  America  (as  those  of  Middlewich,  Nantwich,  Ashby-de-la-Zouch,  and  Sbirley- 
wichfin  England),  and  in  many  other  mineral  springs  of  Europe  and  America  (as  the  Pittriile 
spring  at  Cheltenham,  the  water  of  Llandridod  and  of  Bonnington).  The  saline  springs  near 
Kreuznach  in  Germany  are  especially  rich  in  it.  It  has  been  justly  observed  by  Dr.  Dttubeoj,' 
that  tlie  detection  of  bromine  in  brine-springs  is  a  fact  interesting  in  a  geological  point  of  Tiew, 
as  tending  to  identify  the  product  of  the  ancient  seas,  in  their  most  minute  particulars,  with  ihoie 
of  the  present  ocean. 

0.  Iir  THE  OaoAXizcD  KiiroDox. — Bromine  has  been  found  in  the  sea-plants  of  the  Mediter- 
ranean,  and  in  the  mother-waters  of  Kelp.  It  has  likewise  been  detected  in  Tariout  marioa 
animals.  Thus  in  the  Sea*Spon(!e  (Spongia  officinalig)^  in  the  stony  concretion  found  in  this 
animal,  in  the  ashes  of  the  Janthina  violacea^  one  of  the  gasteropodous  mollusca,  and  in  ood* 
liver  oil. 

Preparation. — Bromine  is  obtained  from  bittern  (the  mother-liquor  of  sea-waier| 
from  which  chloride  of  sodium  has  been  separated  by  crystallisation);  from  kelp; 
or  from  the  mothcr-lcj  of  the  salt  springs  near  Kreuznach,  in  Germany.  From 
thirty  pounds  of  the  concentrated  ley,  Liebig  obtained  twenty  ounces  of  bromine. 
Of  these  springs,  that  of  Karshall  contains,  according  to  Dr.  G.  Osann,*  6.6025 
grs.  of  bromide  of  calcium,  and  1.3672  grs.  of  bromide  of  magnesium,  in  sixteen 
ounces  of  the  water.  According  to  the  same  authority,  100  parts  of  the  mother-ley 
of  the  Miinster-am-Stein  spring  contains  24.12  parts  of  bromide  of  calcium,  and 
0.48  parts  of  bromide  of  magnesium.  Sixteen  ounces  of  the  mother-ley  of  the 
Theodorsball  spring  contain  oo8.72  grs.  of  bromide  of  calcium,  and  92.82  grs.  of 
bromide  of  ma^esium. 

Bromine  is  thus  obtained  from  bittern :  Having  deprived  the  mother-liquor  of 
sea-water,  as  much  as  po.«5sible,  of  its  other  salts,  by  crystallization,  chlorine  is  de- 
veloped in  it  (either  by  binoxide  of  manganese  and  hydrochloric  acid ;  or,  when  the 
quantity  of  metallic  chloride  is  suificient,  by  binoxide  of  manganese  and  sulphuric 
acid).  This  decomposes  the  metallic  bromide  (magnesium)  contained  in  the  liquor, 
and  sets  free  bromine,  wliich  distils  over:  MgBr-f  Cl=MgCl-f  Br.  The  bromine 
thus  obtained  requires  to  be  subsc(|ueutly  purified. 

The  process  followed  at  Kreuznach,  according  to  Dr.  Mohr,'  is  that  recommended 

*  The  atomic  wriplit  of  brcuninr,  aoconlinjr  to  Hrrzelius,  is  76,4  [78.20  Grahatnl.  Thif  number  has  been 
usually  prrtty  cIobcIv  ndhered  t«)  by  clu'inii'jil  wnlers,  nml  is  iuIoptc<l  by  the  lenrntHl  L.  Ginrlin  ia  the 
firsl  part  <»t'  iiis  llamlhurh.  Unt  th«:  l.it<T  rcs'-arohts  of  Murignuc  appear  to  prove  that  nhout  HO  is  tho 
real  nuinbrr;  :ind  acc<»idinir]v  I«.  GmeJin  h.is  ri-ioptetl  this  in  the  second  or  ortrnnic  part  of  his  Handbmtk. 
It  is  reniarkrible  that  tO  id  the  nuiubcr  adopicd  by  Thonisuii  (System  of  Chemistry,  7th  edit.  vol.  i.  Ib31) 
■evente<ui  vtars  since. 

«  Gineliri,  Hnndhuch  ihr  Chemie.  '  Pfiit.  Tratis.  1S30. 

*  G.  W.  Schvvarlzr^s  All'^omi-ine  itri'l  s/nri.-ffr.  If,  ilqui'IIenlehre,  Aht.  1,  8.224,  Leipzig,  l^'Jd. 

*  Antialrtt  di.r  Fhnrtiiacif^  Ijil.  xxii.  S.  •><i,  Ilcidclbcrg,  lt37. 
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liy  BefooKB,*  bat  modified  by  Lowig.'  To  about  four  quarts  of  the  mother-ley  eon- 
tuned  in  a  retort  are  added  one  onnoe  of  binozide  of  manganese,  and  five  or  six 
onnoes  of  oommerdal  hydrochloric  acid.  On  the  application  of  the  heat  of  a  sand 
bath;  water  and  bromine  pass  over  into  the  receiver.  When  all  has  passed  over,  the 
vapour  is  observed  to  be  colourless,  and  to  oonsiBt  of  aqueous  vapour  and  hydro- 
cfaloriQ  acid. 

The  following  is  the  theory  of  the  process:  Two  equivalents  of  hydroehlorio 
add  react  on  one  equivalent  of  binozide  of  manganese;  and  yield  one  equivalent  of 
protochloride  of  manganese,  two  equivalents  of  water,  and  one  equivalent  of  ohlo- 
line;  the  latter,  in  its  nascent  state,  reacts  on  one  equivalent  of  bromide  of  calcium, 
and  produces  one  equivalent  of  chloride  of  calcium,  and  one  equivalent  of  free  bro- 
mine.   GaBr+MnO«+2HCl:=CaCl+MnCl+2HO+Br. 

KaTUIAU.  COMPOtlTIOH.  FSOSVCTS. 

1  aq.  Bromide  Calcium  .  100  J  }  •«'  ?i^j~    ^  ' *  «*»•  ^'«°»i°« ^ 

^  1  eg.  Caletum  .  20    j j  ^  Ci»loride  Calcium  KA 

!1  eq.  Chlorine 
1  eq.  Chlorine 
1  eq.  Hydrog. 

i«»  m^^^A»Tur^^^         aaS^'^'  O'y^'**-  •  18  -~ i2:sii;;^^a«-Seq.  Water 18 

217  217  217 

Hie  nuzture  of  binozide  of  manganese  and  hydrochloric  acid  is  rendered  too  dilute 
by  the  mother-ley  to  produce,  by  their  reaction,  free  chlorine,  when  no  bromide  is 
praaent  with  whose  base  it  can  combine.  Hence,  when  all  the  bromine  has  passed 
over,  we  find  hydrochloric  acid,  and  not  chlorine,  in  the  vapour  which  is  passing  over. 

Fbopebties. — ^At  ordinary. temperatures,  bromine  is  a  dark-coloured,  very  vola- 
Ifle  liquid,  which,  seen  by  reflected  light,  appears  blackish  red,  but  viewed  in  thin 
layers,  by  transmitted  light,  is  hyacinth  red.  Its  odour  is  strong  and  unpleasant, 
its  taste  acrid.  Its  sp.  gr.  is  2.9G6,  Bulard  (2.98  to  2.99,  Lowig),  water  being  1. 
When  ezposed  to  a  cold  of — 4®  F.  ( — 13**  F.  Liebig)  it  is  a  yellowish  brown,  brittle, 
crystalline  solid.  At  ordinary  temperatures,  liquid  bromine  evolves  ruddy  vapours 
rnmilar  to  those  of  nitrous  acid),  so  that  a  few  drops  put  into  a  small  vessel  imme- 
oiately  fills  it  with  the  vapour  of  bromine.  At  116)**  F.  bromine  boils.  The  vapour 
IS  not  combustible :  a  lighted  taper  plunged  into  it  is  immediately  eztinguished;  but 
before  the  flame  goes  out,  it  becomes  red  at  the  upper  and  green  at  the  lower  part 
Antimony  or  arsenicum  takes  fire  when  dropped  into  liquid  bromine;  when  potassium 
or  phosphorus  is  dropped  in,  a  violent  explosion  takes  place.  Bromine  is  a  non- 
conductor of  electricity ;  it  is  a  bleaching  agent ;  it  dissolves  in  about  34  parts  of 
water  (bromine  water\  more  so  in  alcohol,  and  much  more  so  in  sulphuric  ether. 
It  communicates  a  fine  orange  colour  to  starch. 

Characteritiics. — Liquid  bromine  is  recognized  by  its  colour,  odour,  volatility, 
abd  the  colour  of  its  vapour.  To  these  characters  must  be  added,  its  powerful  action 
OD  antimony,  arsenicum,  and  potassium,  before  mentioned,  its  dissolving  in  ether, 
forming  a  hyacinth  red  liquid,  and  the  orange  colour  which  it  communicates  to 
starch.  It  causes  a  yellowish-white  precipitate  (bromide  of  silver)  with  a  solution 
of  the  nitrate  of  silver.  In  its  external  appearance  it  resembles  the  terchloride  of 
chromium  and  the  chloride  of  iodine.  I  have  known  it  confounded  with  tincture 
of  iodine. 

The  soluble  bromides  cause  white  precipitates  with  the  nitrate  of  silver,  acetate 
of  lead,  and  protonitrate  of  mercury.  The  precipitates  are  bromides  of  the  re- 
spective metals.  Bromide  of  silver  is  yellowish  white,  clotty,  insoluble,  or  nearly 
so,  in  boiling  nitric  acid,  and  in  a  weak  solution  of  ammonia  (by  which  it  is  dis- 
tinguished from  chloride  of  silver),  but  dissolves  in  a  concentrated  solution  of  this 
- — ■ —       ■  ■  '  '  .  ■        ,  ■ .  I     .,  I. 

»  Joum.  dt  Chim.  Mid.  t.  iii.  p.  256, 1927. 

'  Dag  Brom  und  seine  ehtmischen  Verhiiltnissey  Heidelberg,  1S29. 
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WOROANIC  BOWES.— BROMnra. 


alkiili.  Bromine  ia  liberaied  from  bromide  of  silver  by  tbe  action  of  hydrocliloric 
Bcitl  and  cbloride  of  lime.  Hcnt«d  witb  Bulpburic  acid,  it  evolveB  raponrs  of  bro- 
mine. If  a  few  drops  of  a  solution  of  chlorine  be  added  to  a  eolation  of  s  bromide, 
and  then  a  little  sulphuria  ether,  we  obtain  an  ethereal  solution  of  bromine  of  a 
hyaciDlh  red  colour,  whioL  floats  on  the  water. 

The  bromai€i  nlien  heated  evolve  oxygen,  and  become  bromides.  Tbe  bromntea 
cuiae  white  precipitates  (metallic  hromalm)  with  the  nitrate  of  silver  and  the  proto- 
solts  of  mercury.  Bromate  of  silver  is  not  soluble  in  nitric  acid,  but  dissolves 
readily  in  solution  of  ammonia.  If  a  fen  drops  of  hydrochloric  acid  be  added  to 
A  bromate,  and  then  some  ether,  a  yellow  or  rod  ethereal  solution  of  bromine  is  ob- 
tained. 

Impurities. — Water,  chlorine,  and  iodine  are  the  substances  with  which  the 
bromine  of  commerce  is  apt  to  be  contaminated.  Bromine  is  usually  kept  in  tbe 
shops  under  a  layer  of  water,  for  the  purpose  of  preventing  loss  by  evaporation.  To 
obtain  anhydrous  bromine  (which  is  rarely  required),  ordinary  bromine  must  be 
distilled  from  fused  chloride  of  calcium.  The  compound  of  chlorine  and  bromine 
is  soluble  in  water ;  but  repeatcdnvashing  with  water  will  only  in  part  abstract  tbe 
chlorine  with  which  bromine  ia  combined. 

Physiological  Efftxtb.  a.  Oa  Vcjflabka.^l  am  unacquainted  with  any 
experiments  made  with  bromine  on  plants. 

^.  Oa  Animah  geacrallff. — The  action  of  bromine  on  animals  has  been  examined 
by  FranK,'  by  BartheK,  by  Bul»ke,'  by  Diefienbach,"  and  by  Glover.*  The  animala 
experimented  on  were  leeches,  fishes,  birds,  horses,  rabbits,  and  dogs.  It  acts  u  a 
lonil  irritant  and  caustic,  and,  therefore,  when  swallowed,  gives  rise  to  gastro- 
enteritis. Injected  into  the  jugular  vein,  it  coagulates  the  blood  and  causes  imme- 
diate death,  preceded  by  tetanic  convulsions.  No  positive  inferences  can  be  drawn  aa 
to  the  specific  influence  of  bromine  on  any  organs  of  the  body.  Some  of  the  symp- 
toms (such  as  dilated  pupil,  insensibility,  and  convulsioDs]  would  seem  to  indicate 
a  specific  affection  of  the  brain.  Prani:  frequeotly  observed  inflammation  of  tbe 
liver. 

y.  On  Man. — The  chemical  action  of  bromine  on  the  tissues  has  been  befon 
(p.  143}  noticed.  The  general  effects  of  it  have  also  been  referred  to  {see  ante,  p, 
221).  It  stains  the  cuticle  yellowish  brown,  and,  by  continued  application,  acta  aa 
an  irritant.  Its  vapour  is  very  irritating  when  inhaled,  or  applied  to  tbo  mnconi 
lining  of  the  nose,  or  to  tbe  conjunctiva.  Frant,  by  breathing  the  vapour,  had 
violent  cough,  and  a  feeling  of  suffocation,  followed  by  headache.  Bulxko  swallowed 
a  drop  and  a  half  of  bromine  in  half  an  ounce  of  water,  and  experienced  beat  in  the 
mouth,  (esophagus,  and  stomach,  followed  by  colicky  pains.  Two  drops  ocoasioned 
nausea,  hiccup,  and  increased  secretion  of  mucus.  The  irritating  action  of  bromine 
on  the  alimentary  canal  is  shown  by  the  liquid  stools  and  diorrhcea. 

The  constitutional  effects  rosulttng  from  the  continued  nee  of  bromine  have  not 
been  well  determined :  they  are  prol^bly  intermediate  between  chlorine  and  iodine ; 
bat,  according  to  Br.  Glover,  more  nearly  related  to  the  former  than  to  the  latter. 
Bromine  acts  in  small  doses  as  a  tonic,  diuretic,  and  resolvent. 

Hitherto  no  cases  of  poisoning  with  it  in  the  human  subject  have  been  seen. 

Uses. — It  seems  to  possess  the  same  therapeutic  influence  as  iodine,  and  has 
been  administered  in  bronchocele,  in  scrofula,  in  diseases  of  the  spleen,  in  tumonti, 
in  amenorrh<BB,  in  eczema,  and  against  hypertrophy  of  the  ventricles.  It  is  usually 
regnrded  as  possessing  more  activity  than  iodine,   L^wig  has  used  it  as  a  didnfeotant 

Administration. — It  rony  be  administered  dissolved  in  water.  An  aqneoaa 
solution,  composed  of  one  part  by  weight  of  bromine  and  forty  parts  of  water,  may 
be  given  in  doses  of  five  or  six  drops,  properly  diluted  and  flavoured  with  syrup. 


>  QbMhI  by  Wibmer,  Di4 
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TliiB  Mdatkm  has  also  been  used  as  an  external  agent  in  lotions.  It  has  been  used 
also  in  the  form  of  ointment,  composed  of  10  to  16  grs.  to  5J  of  lard.  (For  other 
formnlsd,  see  Bromide  of  Potassium,) 

Antidotes. — The  treatment  of  cases  of  poisoning  by  bromine  should  be  the 
same  as  for  poisoning  by  iodine.   Barthez  has  recommend^  magnesia'  as  an  antidote. 


Order  X.  NITROGEN  AND  ITS  COMPOUNDS  WITH 

OXYGEN  AND  HYDROGEN. 

24.  Nitrogenium. — Nltzogen. 

symbol  N.    EqdoolnU  Weight  14.    Eqywaknt  Volumt  I  or 


This  gas  was  first  recognized,  in  1772,  by  Dr.  Rutherford,  who  termed  it  mephilie  air.  Priestley 
called  it  phhgittieated  air,  Lavoiaier  named  it  azote  (from  a^not ;  and  (»4,  H/e),  Cavendish, 
finding  it  to  bie  a  constituent  of  nitric  acid,  gave  it  the  appellation  it  now  usually  bears,  nitrogen 
(from  m't^pw,  nitre;  and  ytnam^  I  beget  or  produce). 

It  it  round  in  both  kingdoms  of  nature.  It  has  not  hitherto  been  found  in  non-fossiliferoos 
rocks ;  butit  is  a  constituent  of  coal,  of  nitrates,  of  ammoniacal  salts,  and  of  some  mineral  waters. 
It  fixms  from  79  to  80  per  cent  of  the  atmosphere.  It  is  a  constituent  of  various  organic  prin* 
dpies  (as  the  alkaloids,  albuminous  principles,  gelatine,  mucus,  urea,  uric  acid,&c.).  It  is  found 
in  the  swimming  bladders  of  fishes. 

The  readiest  method  of  procuring  it  is  to  bum  a  piece  of  phosphorus  in  a  confined  portion  of 
atHMMpberie  air.  The  phosphorus  combines  with  the  oxygen  of  the  air  and  forms  metaphoa- 
pboric  aisid.    The  residual  gas,  aAer  being  thoroughly  washed,  is  nearly  pure  nitrogen. 

It  ia  a  eokmrless,  odourless,  tasteless  gas ;  is  without  action  on  vegetable  colours;  and  is  neither 
flOmbuttibte  nor  a  supporter  of  combustion.  It  does  not  whiten  lime*water.  Its  sp.gr.  is  0.971. 
It  Is  rery  slightly  absorbed  by  water.    It  is  usually  distinguished  by  its  negative  properties  just 


la  organie  analysis  the  nitrogen  is  estimated  either  in  the  free  state,  as  gas,  or,  by  Will  and 
YarreDirapp's  method,  in  the  form  of  ammonia.  If  an  organic  substance  containing  nitrogen  be 
healed  with  a  mixture  of  caustic  soda  and  quicklime,  the  nitrogen  is  evolved  in  the  form  of 
amoKMiia. 

The  eflfects  of  nitrogen  gas  on  vegetables  and  animals  are  analogous  to  those  of  hydrogen 
beftws  mentionefl  (see  ante,  p.  207).  Tlius,  when  inspired,  it  acts  as  an  asphyxiating  agent, 
by  edbloding  oxygen ;  when  injected  into  the  blood,  it  acts  mechanically  only.  It  is  an  essentiat 
cgnniiuent  of  the  air  employed  in  respiration. 

It  has  been  miied  with  atmospheric  air,  and  inspired  in  certain  pulmonary  aflfections,  with 
ibe  view  of  diminishing  the  stimulant  influence  of  the  oxygen,  and  thereby  of  acting  as  a 
ledatiTe. 


25.  NTTROGENn  PROTOXYDUM.— PROTOXIDE  OP 

NITROGEN. 


FiinMila  NO.    Equivalent  Weight  22.    Equivalent  Vohime  1  or 


History. — This  gas  was  discovered  by  Dr.  Priestley  in  1776.  He  termed  it  de- 
fUoffittieaied  nitrous  air.  Sir  H.  Davy^  called  it  nitrous  oxide.  Its  common  name 
is  landing  gas.     It  is  always  an  artificial  product. 

FliEPARATlON. — It  is  obtained  by  heating  nitrate  of  ammonia  in  a  glass  retort. 
The  heat  employed  should  be  sufficient  to  fuse  the  salt  and  keep  it  in  a  state  of 
gnUe  ehnllitioD.     If  the  heat  be  too  high,  white  fiimes  are  evolved. 

Every  equivalent  of  the  crystallized  salt  is  resolved  into  four  equivalents  of  water 
and  two  equivalents  of  protoxide  of  nitrogen,  NH^HO,NO»2NO+4HO. 

^  Jt<j«areJU«,  Chemical  and  Philosophical^  chiefly  concerning  Nitrout  Ozide,  or  DtphlogisticaUd 
2fitrous  Air,  nut  its  Respiration^  1600. 
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Matxszal. 


1  eg.  crystallized 
nitrate  of  Am- 
mcmia  .  .  . 


'  I  tq.  Nitric  Acid 


.  80 


COMPOSZTZOir. 
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If  we  regard  the  crystallized  salt  as  a  nitrate  of  ammomam.  the  eqaatioo  is  as 
follows:  NH*0,NO*r*2NO+4HO. 

1  lb.  avoirdupois  (s7000  grs.  troy)  of  nitrate  of  ammonia  should  evolve  aboat 
4i  cubic  feet  of  gas. 

Properties,  a.  0/the  gaseous  oxide, — At  ordinary  temperatores  and  presBimi 
it  is  a  colourless  gas,  with  a  fidnt,  not  disagreeable  odour,  and  a  sweetish  taste.  It 
is  not  combustible,  but  is  a  powerful  supporter  of  oombostion,  almost  rivalling  in 
this  respect  oxygen  gas.  It  docs  not  affect  vegetable  oolours,  and  undergoes  no 
change  either  of  colour  or  of  volume  when  mixed  with  oxygen  or  binoxide  of  nitio- 
gen.    Its  sp.  gr.  is  1.52. 

^.  Of  the  liquid  oxide. — ^When  subjected  to  a  pressure  of  50  atmosphereSi  at 
45°  F.,  it  is  condensed  into  a  limpid,  colourless,  very  volatile  liquid,  which  does  not 
freeze  itself  by  evaporation  as  liquid  carbonic  acid  does. 

y.  Of  the  solid  oxide. — ^At  a  temperature  of  about  — 150°  F.,  Faraday  suooeeded 
in  solidifying  protoxide  of  nitrogen.  In  this  form,  it  is  a  cleari  crystallinei  colour- 
less body. 

CliarcKteristics, — The  only  gas  with  which  it  is  possible  to  confound  it  is  oxygen, 
with  which  it  agrees  in  being  colourless,  not  combustible,  but  a  powerful  supporter 
of  combustion,  re-inflaming  a  glowing  match.  From  this  it  may  be  readily  dis- 
tinguished by  its  not  yielding  ruddy  vapours  (nitrous  acid  gas)  when  binoxide  of 

nitrogen  is  mingled  with  it;  and  by  mixinff  it 
with  an  equal  volume  of  hydrogen,  and  explo&g 
it  by  the  electric  spark,  by  which  we  obtain  ens 
volume  of  nitrogen  and  an  equivalent  of  water. 
If  a  taper  bo  burnt  in  a  jar  of  this  gas  over  water, 
the  flame  is  surrounded  with  a  purplish  halo,  and 
there  is  produced  a  brown  vapour  (nitrous  acid  gas). 

Impurities. — The  gas  may  be  rendered  impure  by  the  use  either  of  an  impure 
nitrate  or  of  too  high  a  temperature.  If  the  nitrate  contain  sal  ammoniac,  chlorine 
is  disengaged  :  this  may  be  detected  by  its  odour  and  by  its  action  on  nitrate  of  silver 
(see  ante,  p.  379).  If  too  high  a  temperature  be  employed  in  the  preparation  of 
the  salt  (and  which  may  be  known  by  the  evolution  of  white  vapours  [hyponitrite 
of  ammonia  ?]])  the  obtained  gas  is  irritating,  and  often  contains  binoxide  of  nitro- 
gen, the  presence  of  which  is  known  by  the  red  fumes  produced  on  mixing  the  gas 
with  oxygen.  The  presence  of  oxygon'or  common  air  may  be  detected  by  mingling 
some  binoxide  of  nitrogen  with  the  suspected  gas,  when  red  fumes  are  produced. 
Composition. — Its  composition  is  as  follows : — 
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PnYsiOLOOiCAL  Effects,  a.  On  Yigetahles. — Germinating  seeds  (peas),  when 
watered  witli  a  solution  of  this  gas,  seemed  unaffected  by  it.  Plants  introduced 
into  ves.sel8  filled  with  the  gas  mostly  faded  in  about  three  days,  and  died  shortly 
aftor.*  But  Drs.  Turner  and  Christison  did  not  find  that  it  was  injurious  to  vege- 
tation.« 


*  Davy's  Hcstarchcs. 


^  CUriitisoD,  On  Poisons^  p.  750 
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3.  Oh  ^ntmoZi.— -The  effects  of  this  gas  on  insects,  annelides,  mollnsca,  amphi- 
bialSy  birds,  and  mammals,  were  examined  by  Sir  H.  Dayy.  On  all  it  acted  as  a 
potitive  poison.  It  produced  "  peculiar  changes  in  their  blood  and  in  their  organs, 
first  ooonected  with  increased  living  action ,  but  terminating  in  death/'  Slowly  in- 
jected into  the  veins  of  animals,  considerable  quantities  were  found  by  Nysten  to 
ptodooe  slight  staggering  only;  larger  quantities  produced  the  same  disorder  of  the 
nervous  system  noticed  when  the  gas  is  respired.* 

7.  On  Man, — ^When  inhaled,  its  effects  on  the  nervous  system  are  most  remark- 
able :  I  have  administered  this  gas  to  about  one  hundred  persons,  and  have  observed 
that)  after  the  respiration  of  it  from  a  bladder  for  a  few  seconds,  it  usually  causes 
frequent  and  deep  inspiration,  blueness  of  the  lips  and  countenance,  an  indisposi- 
tkm  to  part  with  the  inhaling  tube,  and  a  temporary  delirium,  which  subsides  in 
the  coorae  of  three  or  four  minutes.  The  sensations  are  usually  pleasing.  The 
deliriam  manifests  itself  differently  in  different  individuals ;  as  in  some  by  dancing, 
in  others  by  fighting,  &c.  In  some  few  cases  I  have  seen  stupor  produced.  Sing- 
ing in  the  ears,  giddiness,  and  tingling  sensations  in  the  hands  and  feet,  are  some- 
times experienced. 

In  a  case  mentioned  by  Professor  Silliman,  the  after-effect  of  the  gas  was  a  com- 
plete perversion  of  the  sense  of  taste  for  eight  weeks  (A.  S.  Taylor). 

It  produces  a  state  of  anaesthesia  (see  antey  p.  238)  or  insensibility  to  pain  during 
fomcal  operations.' 

wme  serious  after-effects  on  the  lungs  and  brain  have  occasionally  followed  the 
iohalation  of  it  in  common  experiments  (A.  S.  Taylor). 

Uses. — ^It  has  been  employed  in  some  few  cases  only  of  disease.  Beddoes  used 
it  ID  paralysis  with  benefit,  but  found  it  injurious  to  the  hvsterical  and  exquisitely 
■enaible.'  In  a  remarkable  case  of  spasmodic  asthma,  related  by  Mr.  Curtis,^  it 
aeted  beneficially.  In  a  second  case  it  also  gave  relief.  It  has  been  employed  in 
tbe  treatment  of  melancholy. 

Dose. — ^For  medicinal  purposes  one  or  two  quarts  may  be  inhaled  daily  from  a 
Ibdder  or  pneumatic  troush.  Its  use  requires  caution.  The  breathing-tube  should 
Iwfe  a  side  aperture  closed  with  a  cork,  which  can  be  removed  should  the  patient 
evince  an  unwillingness  to  relinquish  the  tube. 

iQUi  mmOGENa  PROTOXIDI;  Protoxide  of  Nitrogen  Water;  AquaAzotica  Oxy- 
gemaia ;  Heartens  Patent  Oxt/tjenous  Aerated  Water, — At  ordinary  temperatures 
aad  pressures,  water  dissolves  about  three-fourths  of  its  own  bulk  of  protoxide  of 
introgen ;  but  by  pressure  the  quantity  may  of  course  be  augmented.  The  patent 
Bolntioa  is  said  to  contain  five  times  its  bulk  of  gas;  or  each  botUe  of  the  liquid  is 
•teted  to  hold  a  full  quart  of  gas.  Its  effects  on  the  system  are  not  very  marked. 
Sr  H.  Davy  drank  nearly  three  pints  of  the  ordinary  solution  in  one  day,  and  says 
that  it  appeared  to  act  as  a  diuretic ;  and  he  adds,  ''I  imagined  that  it  expedited 
digestion."  Serullas*  employed  protoxide  of  nitrogen  water  (made  at  the  ordinary 
temperature  and  pressure  of  the  atmosphere)  in  the  treatment  of  Asiatic  cholera. 
The  patients  took  six  or  eight  pints  within  five  or  six  hours  :  during  the  day  their 
warmth  returned,  the  blueness  disappeared.  It  has  also  been  employed  to  coun- 
teract the  evil  consequences  of  inebriety.  The  proprietor  of  the  patent  water  asserts 
that  it  exhilarates,  and  is  adapted  for  torpor,  debility,  fatigue,  depression  of  spirits, 
asthma,  dyspepsia,  &c. ;  but  is  contraiudicated  in  inflammatory  and  plethoric  states 
of  system. — Dose,  six  or  eight  ounces  taken  two  or  three  times  a  day  between  meals, 
or  as  the  ordinary  beverage. 

'  JUthittluMj  pp.  77-8. 

*  Jccowtl  «/•  Jv«w  A3ur$t1uHc  Agtnt  as  a  MtibsHtuu  for  Sulphuric  Ether  in  Surgitf  and  Midwifery ^  by 
J.  T.  Sinpsnn.  M.D.,  p.  16. 1847. 

"  DkTjr'a  R»$e9rtk€$.  p.  549.  *  Lanctt^  vol.  ii.  for  1828-0. 

•  Jvsfii.  cb  Ckim.  Mid.  t.  viii.  pp.  300  and  441, 1839. 
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SB.  Nitrogenil  Binoxydnm. — Binozide  of  Nitrogen. 


FormuJa  NO*.    EqmoakiU  Weight  30.    EqidvakiU  Vohmi  2  or 


Nitrout  goi;  nUric  oxide  ;  nitrout  air;  deutoxide  o/fntrogen. — Known  to  Hales;  but  fint  acea- 
rately  examined  by  Priestley  in  1772.  It  is  procared  in  great  abundance  by  diitolving  copper 
filings  or  clippings  in  nitric  acid,  and  collecting  the  gas  over  water.  4N(H4-3Cn  as  NO^- 
3(CuO.NO^).  It  is  a  colourless  gas,  whose  sp.  gr.  is  1.038.  It  is  a  supporter  of  oombostion.  It 
forms  red  fumes  of  hyponitric  (nitrous)  acid  when  mixed  with  oxygen  gas  or  atmoepheric  air. 
N0^20  ^  NO*.  It  dissolves  in  a  solution  of  protosulphate  of  iron,  to  which  it  eommunioates 
a  dark,  greenish-brown,  or  olive  colour.  This  compound,  which  is  said  to  be  definite,  and  to 
consist  of  4(FeO,SO')-f~^0't  communicates  a  red  or  purplish  colour  to  a  large  quantity  of  cold 
oil  of  vitriol  (see  antty  p.  3G8).  The  odour,  taste,  and  effects  of  the  gas,  when  taken  into  the 
lungs,  are  unknown  ;  because,  immediately  an  attempt  is  made  to  inhale  it,  it  abeorbt  OJiygen 
ftom  the  air,  and  is  converted  into  hyponitric  (nitrous)  add.  Sir  H.  Davy  rashly  tried  to  inspire 
it  (having  previously  exhausted  his  lungs  of  air  by  making  three  inspirations  and  ezpirationiof 
protoxide  of  nitrogen),  but  the  attempt  fortunately  failed  by  the  production  of  spasm  of  the 
glottis,  to  which  occurrence  be  considered  he  owed  his  life. — In  pharmacy,  binoxide  of  nitrofen 
is  useful  as  a  test  for  oxygen  (see  ante^  pp.  293  and  4 12),  and  on  account  of  its  cbaracteriitio 
reaction  on  the  solution  of  protosulphate  of  iron  (see  pp.  368  and  417). 


27.  ACIDUM  NITRIOUM.  — NITHIO  ACID. 

Formula  NO*.    EquhaUnt  Weight  t4. 

History. — Liquid  or  hydrated  nitric  acid  was  known  in  tbe  seyenth  eentmy  to 
Geber,  who  termed  it  solutive  wafer.*  The  nature  of  its  constituents  was  shown  by 
Cavendish  in  1785,  and  their  proportions  were  subsequently  determined  by  DaTy, 
Ghiy-LussaOy  and  Thomson.     It  is  sometimes  called  azotic  acid, 

JSTatural  History. — It  is  found  in  both  kingdoms  of  nature. 

a.  Iv  TBI  Inoroanizxd  Kingdom. — Combined  with  potash,  soda,  limei  or  magneiiaa  it  it 
found  on  the  surface  of  the  earth  in  various  parts  of  the  world.  Tbe  nitrates  have  been  fimnd 
in  some  few  mineral  waters.  Thus,  there  is  a  district  of  Hungary,  between  the  Carpatluuif 
and  the  Drave,  where  all  the  springs,  for  the  space  of  about  300  miles,  contain  a  small  quantiiy 
of  tbe  nitrate  of  potash.'     It  is  found  in  rain  water  afler  a  thunder  storm. 

B.  In  thb  Organized  Kingdom. — Nitric  acid  in  combination  with  bases  (potash,  soda,  lime^ 
and  magnesia)  is  a  frequent  constituent  of  vegetable  juices.' 

Preparation. — Dry  or  uncorobined  nitric  acid  is  procured,  according  to  Deyilki^ 
by  decomposing  dry  nitrate  of  silver  by  dry  chlorine  gas. 

Properties. — Transparent  colourless  crystals  belonging  to  the  right  rhomUo 
prismatic  system.     They  fuse  at  85°  F. ;  and  boil  at  113®  F. 

Composition. — Anhydrous  or  dry  nitric  acid  has  the  following  oompositioii  by 
weight : — 
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The  degree  of  condensation  which  thow 
ingredients  suffer  is  unknown. 


^  Of  the  Invention  of  Verity^  ch.  xxi.  and  xxiii.  *  Gairdner,  On  Mineral  Springs,  p.  SO. 

"  1>«  Candolle.  Physiol.  Vigit.  t.  ler,  pp.  3(53,387,  and  403;  also  Johnston's  Lectures  on  Agricmttmr»l 
CkemiMry.  2A  etlil.  1847. 
*  Cktmical  Gazette,  April  2,  1819,  vol.  vii.  p.  1'20. 
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Iiiquid  or  Watery  Nitric  Aoid. 

Synontmes. — Nitrate  of  water;  hydrate  of  nitric  acid;  nitric  acid  (acidum 
niiricum)  of  the  pharmacopooias  and  shops;  spirit  of  nitre  {spiritw  nitri);  GlaU' 
ha^9  wpirit  of  nitre  (jpirUus  nitri  Glauberi), 

When  liquid  nitric  add  is  red  and  fuming  from  the  presence  of  nitrous  acid,  it 
is  called /tfmtn^  nitric  acid  (acidum  nitricum  fumans),  or  commonly  nitrom  acid 
(acidum  nitrosum). 

The  term  agtux  fortis  (either  single  or  double)  is  applied  to  a  more  dilute  aoid 
than  the  preceding. 

Preparation. — ^Liquid  nitric  aoid  is  usually  obtained  by  submitting  to  distilla- 
tioQ  a  nitrate  (either  of  potash  or  soda)  with  oil  of  vitriol. 

Fonnerly  it  was  procured  by  submitting  to  distillation  a  mixture  of  nitre  and  either  sulphate 
of  iiOD  or  clay.'     Mr.  de  Sussex  has  recently  proposed  the  use  of  lime  and  a  nitrate. 

The  following  is  the  process  of  the  Edinburgh  Pharmacopoeia  for  preparing  pure 
nitric  acid  (addum  nitricum  purum)  : — 

"Purify  nitrate  of  potash,  if  necessary,  by  two  or  more  crystallizations,  till  nitrate  of  silver 
does  not  act  on  its  solution  in  distilled  water.  Put  into  a  glass  retort  equal  weights  of  this 
parified  nitrate  and  of  sulphuric  acid,  and  distil  into  a  cool  receiver,  with  a  moderate  heat  from 
a  sand  bath  or  naked  gas-flame,  so  long  as  the  fused  material  continues  to  give  olT  vapour.  The 
pale-yellow  acid  thus  obtained  may  be  rendered  colourless,  should  this  be  thought  necessary, 
by  beating  it  gently  in  a  retort." 

The  Dublin  Pharmacopoeia  gives  the  following  directions  for  the  preparation  of 
octtfiim  nitricum  purum : — 

""Take  of  Nitrate  of  Potash  Ibij ;  Nitrate  of  Silver  ^ij.  or  as  much  as  may  be  necessary; 
Boilipg  Distilled  Water  Ov;  Oil  of  Vitriol  of  commerce  f^xvij .^Dissolve  the  Nitrate  of  Sil- 
ver in  two  ounces,  and  the  Nitrate  of  Potash  in  the  remainder  of  the  water,  and  add  by 
degrees  tlie  former  solution  to  the  latter  until  a  precipitate  ceases  to  form.  Pass  now  through 
a  oalioo  filter,  and,  having  evaporated  to  perfect  dryness  the  clear  liquor  thus  obtained,  intro- 
dnee  the  residuum  into  a  retort,  whose  neck  is  made  to  pass  at  least  five  inches  into  the  glass 
tnbe  of  a  Liebig's  condenser ;  then  pour  upon  it  the  oil  of  vitriol,  and  with  a  heat  which,  to- 
wards the  ck)se  of  the  process,  must  be  raised  so  as  to  lique/y  the  contents  of  the  retort,  cause 
tbe  nitric  acid  to  distil  over.— The  specific  gravity  of  this  acid  is  1.500." 

[The  tp.  gr.  of  the  acid  directed  by  tlie  U,  S,  P.  is  1.42.] 

Nitric  acid  manufacturers  frequently  employ  nitrate  of  soda  (sometimes  called 
Chili  saltpetre)  instead  of  nitrate  of  potash  in  the  preparation  of  this  acid ;  and 
Knapp*  says  there  are  three  advantages  attending  its  use :  viz.  the  quantity  of 
nitric  acid  obtained  from  an  equal  weight  of  the  salt  is  greater,  the  cost  of  the  salt 
is  less,  and  the  nitric  acid  is  disengaged  at  a  lower  temperature,  and  consequently 
a  less  coloured  product  is  obtained. 

When  the  object  is  to  obtain  pure  nitric  acid,  the  distillation  is  effected  in  a 
glass  retort  and  receiver ;  but  the  common  nitric  acid  of  commerce  is  usually  pro- 
cured by  means  of  an  iron  or  stoneware  still. 

The  apparatus  used  on  tlie  large  scale  is  generally  that  employed  in  the  mann- 
fcetare  of  hydrochloric  acid  (see  ante,  p.  387);  namely,  an  iron  or  stoneware  pet, 
with  a  stoneware  head,  which  is  connected  with  a  row  of  double-necked  stoneware 
bottles  containing  water.  Another  form  of  apparatus  employed  by  some  manufac- 
tnnrs  is  an  iron  cylinder,  set  in  brickwork  over  a  fire-place,  and  connected  with  a 
TOW  of  fiye  or  six  double-necked  stoneware  bottles  each  containing  about  }th  of 
their  capadty  of  water. 

I  was  informed  by  a  manufacturer  that  the  charge  employed  for  one  of  these  cylinders  was 
188  Iba.  of  nitrate  of  potash  and  93  lbs.  of  oil  of  vitriol,  sp.  gr.  1.485.  These  quantities  are 
nearly  in  the  proportion  of  eight  equivalents  of  acid  to  seven  equivalenu  of  nitrate.  Different 
manufacturers,  however,  employ  somewhat  different  proportions. 

>  8eeQuincT;B  Complete  EngliMk  Dispensatory,  ]4th  edit.  pp.  2aM,  1700. 
*  Chsmical  TecknotogVf  vul.  i.  pp.  430-1, 1848. 
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^The  use  of  the  nitrate  of  silver  employed  by  the  Dublin  College  is  to  depriTo 
the  nitrate  of  potash  of  chlorine,  with  which  it  may  be  oontaminated  in  the  form  of 
an  alkaline  or  earthy  chloride. 

The  acid  obtained  by  the  process  of  the  Pharmacopceia  has  a  sp.  gr.  of  1.50 ; 
that  procured  by  the  ordinary  process  is  brown  and  ^ming,  and  has  A  sp.  gr.  (tf 
about  1.45.  This  is  the  nitrmis  acid  or  fuming  nitric  acid  of  commerce.  To 
render  it  colourless  it  is  heated  in  a  glass  retort,  placed  in  a  sand-bath.  The  oolonr- 
less  acid  thus  obtained  has  a  sp.  gr.  of  from  1.85  to  about  1.4,  and  oonstitates 
the  nitric  acid  of  commerce  {acidum  nilricum  venale  ;  Ph.  Dub.).  The  reaidoe  in 
the  iron  cylinder  is  a  mixture  of  sulphate  with  a  little  bisulphate  of  potash,  and  is 
sold  as  sal  enixum.     It  is  employed  as  a  flux,  and  in  the  manufacture  of  alum. 

Theory. — ^The  explanation  of  the  changes  which  take  place  in  the  manufaotnre 
of  nitric  acid  is  somewhat  modified  by  the  strength  of  the  sulphuric  acid  employed, 
and  by  the  proportion  of  the  ingredients  used.  Assuming  the  oil  of  vitriol  em- 
ployed to  have  a  sp.  gr.  of  1.8433  (that  is,  to  be  composed  of  about  four  equivalents 
of  real  sulphuric  acid  and  five  equivalents  of  water),  and  that  an  equal  weight  of 
nitrate  of  potash  be  used,  the  changes  which  occur  will  be  as  follows :  four  equiva- 
lents of  dry  sulphuric  acid,  and  five  equivalents  of  water  react  on  two  equivalaits 
of  nitrate  of  potash,  and  produce  two  equivalents  of  strong  liquid  nitric  add 
(sesquihydrate)  and  one  equivalent  of  hydrated  bisulphate  of  potash.  2(K0.N0^ 
+5HO,4SO^=2(KO,2SO») + 3H0,2N0*. 

Matkbials.  Composition.  Prodvcti. 
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The  generation  of  nitrons  acid  is  greatest  at  the  commencement  and  towards  the 
close  of  the  operation ;  for,  at  the  commencement,  the  excess  of  uncombined  sul- 
phuric acid  attracts  water  from  the  small  quantity  of  nitric  acid  then  set  free,  in 
consequence  of  which  the  latter  is  resolved  into  nitrous  acid  and  oxygen;  about  the 
middle  of  the  process,  when  the  quantity  of  free  nitric  acid  has  increased,  while 
that  of  the  sulphuric  acid  has  diminished,  the  former  passes  over  with  water  un- 
changed; but  towards  the  end  of  the  process,  owing  to  the  volatilization  of  the 
nitric  acid,  the  sulphuric  acid  becomes  again  predominant,  and  the  red  vapours  of 
nitrous  acid  then  make  their  appearance. 

Properties. — Strong  and  pure  liquid  nitric  acid  {aeidum  nftricum  pumm)  is 
colourless,  and  has  a  peculiar  odour,  and  an  acrid,  intensely  sour  taste.  In  the  ur 
it  evolves  white  fumes,  formed  by  the  union  of  the  acid  vapour  with  the  aqueous 
vapour  of  the  atmosphere ;  these  fumes  redden  litmus,  and  become  much  whiter 
when  mixed  with  the  vapour  of  ammonia,  owing  to  the  formation  of  the  nitrate  of 
ammonia.  The  strongest  colourless  acid  of  the  shops  has  a  sp.  gr.  of  1.45;  and 
the  ordinary  colourless  acid  does  not  usually  exceed  1.35  to  1.4.  The  sp.  gr.  of 
the  acid,  prepared  according  to  the  Pharmacopoeia,  is  1.5033  to  1.504;  and  Hr. 
Phillips  believes  this  to  be  the  strongest  procurable ;  but  Proust  says  he  obtained 
it  as  high  as  1.62;  Kirwan,  1.554;  Davy,  1.55;  Gay-Lussac,  1.510;  Thenardy 
1.513;  and  more  recently  3Iillon  obtained  it  at  1.521.  The  Edinburgh  College 
fixes  the  density  of  pure  nitric  acid  at  1.500,  and  that  of  commercial  acid  at  from 
1.380  to  1.390.  Acid  of  this  density  has  a  slight  yellow  tinge.  At  248**  F.,  nitric 
acid  of  sp.  gr.  1.42  boils  :  acid  either  denser  or  less  dense  than  this  boils  at  a  lower 
temperature.  At  — 40®  F.  the  concentrated  acid  boils.  Nitric  acid  has  a  powerfol 
affinity  for  water ;  and,  when  mixed  with  it,  heat  is  evolved. 

Nitric  acid  is  easily  deoxidized.  Thus,  exposure  to  solar  light  causes  the  evolu- 
tion of  oxygen  and  the  production  of  nitrous  acid,  which  gives  the  liquid  a  yellow, 
orange,  or  reddish-brown  colour.    The  acid  thus  coloured  may  be  rendered  oolonr- 
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len^  Imt  of  course  weaker,  \)y  the  application  of  a  gentle  heat,  to  drive  off  the 
nitioiiB  add.  Several  of  the  non-metallic  combustibles  rapidly  decompose  nitric 
aeid;  as  charcoal,  phosphorus,  sugar,  alcohol,  volatile  oils,  resins,  &c.  The  acid  is 
unaoted  on  by  leaf-gold,  platinum,  ko.  Some  of  the  metaJs^  also  act  powerfully  on 
it)  as  copper  (in  the  form  of  turnings),  and  tin  (in  the  state  of  foil).  A  little  water 
added  to  the  acid  facilitates,  in  some  cases,  the  action  of  metals  on  it  The  hydra- 
cida  (as  hydrochloric  acid)  decompose,  and  are  decomposed  by,  nitric  acid. 

AciBCM  NiTKOHO-NiTBicuM ;  Fiufiing  nitric  acid  (acidum  nitricmn  fumant) ;  Spiritut  niiri 
ji— am;  I9itrmu  acid  (acidum  niirotum)  of  commerce.— Thifl  is  a  mixture  or  compound  of  nitric 
and  nitrous  acids  with  some  water.  It  may  be  procured  by  adding  nitrous  acid  to  concentrated 
itttiic  acid ;  or  by  passing  binozide  of  nitrogen  into  concentrated  nitric  acid.  The  commercial 
Bltioat  acid  is  obtained  by  the  distillation  of  nitrate  of  either  soda  or  potash  with  oil  of  vitriol. 
WlMn  an  equal  number  of  atoms  of  nitrate  of  potash  and  strong  oil  of  vitriol  are  submitted  to 
dittfllatioo,  the  first  products  are  bydrated  nitric  acid,  bisulphate  of  potash,  and  undecomposed 
Bitiata.  2(HO.SO»)+2(KO,NO»)  =  HO,NO*-f  K0,H0,2S0H-K0,N0».  At  a  higher  tempera- 
tue  the  bisulphate  reacts  on  the  nitrate  and  expels  the  nitric  acid,  which  is  resolved  into  oxygen 
aad  nitrous  acid,  NO^  ss  O-f-NO.  The  latter  dissolves  in  the  hydrated  nitric  acid,  and  produces 
fiming  nitric  acid — the  nitrous  acid  of  the  shops. 

It  is  a  coloured  liquid,  the  colour  varying  with  the  quantity  of  nitrous  acid  which  it  contains: 
ntually  it  is  yellowidhred.  It  fumes  in  the  air,  and  gives  out  a  darker  yellowish-red  vapour 
(nitrons  add).  The  sp.  gr.  of  the  most  concentrated  acid  is  1.536 ;  but  that  of  the  shops  varies 
fiom  1.425  to  1.450.  When  the  strong  acid  is  exposed  to  a  cold  of — 56^.2  F.,  it  congeals  into 
m  rtry  dark  red  mass.  It  is  a  more  corrosive  acid  than  concentrated  nitric  acid,  as  it  more 
nadily  gives  out  oxygen  with  the  development  of  more  heat  and  light.  Thus  it  acts  more  vio- 
lently on  the  metallic  sulphurets  than  ordinary  nitric  acid,  and  is,  therefore,  used  for  the  pur- 
poaa  c€  oxidizing  them.  By  the  addition  of  an  alkali  to  the  fuming  acid,  binoxide  of  nitrogen 
is  onrfved,  and  a  nitrate  and  hyponitrite  formed.  If  the  fuming  acid  be  gently  heated  io  a 
nitrous  acid  is  evolved,  and  there  is  leA  behind  colourless  nitric  acid  whose  density  is 
tlum  that  of  the  fuming  acid. 

A^jfA  FoBTis  DuFLKx;  Double  Aqua  Fortit. — ^This  is  liquid  nitric  acid  of  sp.  gr.  1.30.  It  is 
by  jewellers  for  dissolving  metals,  and  by  colour-makers. 

A%UA  FoBTis  SiMPLKx;  Single  Jiqua  Fortii, — This  is  liquid  nitric  acid  of  sp.  gr.  1.22-1.25. 
It  is  employed  principally  by  dyers  for  dissolvmg  tin. 

Qkaraeteriatics, — Nitric  acid  is  known  by  the  following  characters:  It  stains 
ike  eatide,  quills,  &c.  yellow  or  orange :  mixed  with  coppei^  filings,  effervescence 
likes  place,  owing  to  the  escape  of  binoxide  of  nitrogen,  and  a  greenish-blue  solu- 
lioii  ox  nitrate  of  copper  is  obtained  :  the  binoxide  forms  ruddy  vapours  in  the  air, 
hj  uniting  with  oxygen  to  form  nitrous  acid  gas ;  and,  passed  into  a  solution  of  the 
protaolphate  of  iron,  forms  a  dark  olive-brown  coloured  liquid. 
Th  the  uqnid  suspected  to  contain  nitric  acid  add  at  least  Jth 
of  its  volume  of  pure  oil  of  vitriol ;  and  when  the  mixture 
k  eoldj  add  protosulphate  of  iron,  when  a  dark  purplish  or 
broimish  colour  is  developed.  Nitric  acid  decolorizes  sul- 
pliale  of  indigo.  Morphia  or  brucia  communicates  a  red  colour 
Id  nitrio  acid,  which  is  heightened  by  supersaturating  the 
Banor  with  ammonia  :  powdered  nux  vomica  renders  this  acid 
jdlow  or  orange-coloured.  If  hydrochloric  acid  be  added 
to  nitric  acid,  the  mixture  acquires  the  power  of  dissolving 
ImfgnH  :  the  presence  of  gold  in  solution  may  be  recognized 
llj  we  protochloride  of  tin,  with  which  it  strikes  a  purple 
or  blackish  colour.  Lastly,  saturated  with  pure  carbonate  (or 
kieulMniAte)  of  potash,  a  nitrate  of  potash  is  procured. 

The  niiraies  are  known  by  the  following  characters:  They 
eroHe  oxygen  when  heated,  and  deflagrate  when  thrown  on 
a  xed-bot  cinder  or  charcoal ;  when  heated  with  sulphuric 
add  they  disengage  nitric  acid,  which  inny  be  recognized  by 
lis  aetiion  on  morphia,  brucia,  or  commercial  strychnia ;  lastly, 
when  mixed  with  sulphuric  acid  and  copper-turnings,  they 


Fig.7J. 


^ 


jipf turning  for  the  del ce- 
tion  of  I^'Uric  jicid. 


*  For  aa  •eetrant  of  the  anomaloaa  relations  of  this  ncid  and  iron,  I  must  refer  the  reader  to  BvcqucrePa 
fMM  A  SUetrUiU,  torn.  v.  p.  6;  also  Brande's  Man.  ofCktm.  vol.  i.  p.  723,  IMS. 
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generate  biDoside  of  nitrogen,  nliicL  m  readilj  recognized  by  its  blackcDing  a  sola- 
tion  of  eulpbate  of  the  protoxide  of  iron.  Thia  last-mentiouod  pro|)crty  enublcs  lu 
to  recognixe  very  minute  portions  of  tbe  nitruUiB.  Tbe  nitrate,  copper-liliDgs,  and 
aulphuTic  acid  are  to  be  put  into  tbe  test  tube  ;^Fig.  71,  a),  to  wbich  is  Eidapted, 
bj  means  of  a  cork,  a  small  curved  glass  tube,  conbiiniag  at  the  bend  i  6)  a  drop  ot 
two  of  tbo  solution  of  tbe  protosulpLate  of  iron;  beat  is  to  be  upplied  to  the  mix- 
ture in  tbo  l«Bt-tabe,  and  in  a  few  minutes  the  ferruginous  iiolutioD  beoonies 
brown  or  ijluokisb  (see  ante,  p.  Hi). 

Composition. — Liquid  or  watery  nttrio  acid  is  composed  of  dry  or  real  nitrio 
■dd  and  water.     The  strongest  acid  obtained  by  Mitlon  was  a  inonobydrate. 

When  the  Bp.  gr.  is  1.5033  to  1.504,  tbe  tii^uid  acid  is,  accordiug  to  Mr.  Phillips, 
a  ieaquihydrate  j  when  the  Bp.  gr.  i»  1.JS6,  the  acid,  according  to  Dr.  Ure,  is  a 
biuhydrate. 

«.  8p.(r.  1.4% 

KCi.  Ai.     Sq.Wt.P.tn. 


a. Hp.gr. 1.5033101.501. 
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One  hundred  grains  of  nitric  acid,  ep.  gr.  1.42,  saturate  about  161  grains  of  car- 
bonate of  soda,  equal  to  about  60.7  grains  of  real  or  dry  nitric  acid.  This,  there- 
fore, is  the  strength  of  the  nitric  acid  of  the  London  Pbarmacopwia. 

According  to  Mr.  Graham,  acid  whose  ep.  gr.  ia  1.4^  is  the  proper  nitrate  of 
water ;  and  of  ibc  four  atoms  of  water  which  it  ooutaias,  one  is  combined  with  the 
aoid  us  a  base  and  may  be  termed  Ihisic  water,  while  the  other  three  are  in  combi- 
nation with  the  nitrate  of  water,  and  may  be  termed  the  ronslitulwaal  water  of  that 

salt.   no,NO'+3no. 

Impukities. — The  ordinary  impurities  of  commercial  nitric  acid  are  excoaa  of 
water,  nitrous  acid,  chlorine,  and  eulphuria'acid. 

Tbe  presence  of  an  excess  of  water  ia  detected  by  the  low  sp.  gr.  The  preEWnce 
of  nitrous  acid  is  knOwu  by  tbe  colour  of  tbe  acid  being  yellow  or  orange.  Its 
ori^  has  been  before  explained  (see  atUe,  p:  417J. 

Accordinn  K>  Millon,'  llie  belt  lesl  for  the  preience  of  nilrOua  Bcici  is  an  Bqueoui  loluUcn  of 
mlpLurHIlei!  Iiydnqten.  If  lliii  be  ail<l»J  to  the  aiupected  ouid,  whicb  tias  been  proviou^ly  di- 
luted Willi  oncB  or  twica  ill  Tolume  of  Wttlei,llie  loam  iraee  of  niliout  Bciii  caiusai  tboUlMsntim 
of'sul[iliiir,  wLiob  gives  an  opaletceiit  U[ipi:anitice  to  the  licjuoi.  At  the  miuc  iiiiio  a  un*!! 
quantity  of  ammonia  ia  formed. 

To  detect  chlorine  (which  is  divided  from  the  alkaline  chlorides  contained  in  the 
nitrate,  and  in  tbo  manufacture  of  uitric  acid),  dilute  with  distilled  water,  tud 
applj  nitrate  of  silver;  a  whit«  chloride  of  silver  is  precipitated,  which  is  insolu- 
ble in  nitric  acid,  but  soluble  in  ammonia.  To  recognize  sulphuric  acid  (carried 
over  from  the  acid  in  the  still  or  retort),  add  a  solution  of  nitrate  of  baryta  or  chloride 
of  barium  to  the  acid  previotisly  diluted  with  water ;  a  heavy  white  sulphate,  in- 
soluble in  nitrio  acid,  is  thrown  down. 

When  nitric  acid  has  been  obtained  from  Chili  nitrate  of  soda,  it  is  apt  to  be 
contaminated  with  iodine  (derired  from  the  alkaline  iodide  contuioed  in  the  Chili 
nitrate)  or  iodic  acid,  formed  by  the  oxidation  of  iodine.  The  presence  of  iodine 
is  detected  by  starch  (see  ante,  p.  394).  Nitric  acid,  coloured  browniah  by  iodine, 
loses  its  colour  by  keeping,  owing  to  tbe  oxidaUou  of  the  iodine  aud  its  oonvenuon 
into  iodic  acid.  To  detect  iodic  aoid,  add  sulphurous  acid  and  starch  to  tbe  diluted 
nitric  acid  ;  the  Hulpborous  acid  deoxidizes  the  iodic  acid,  and  the  starch  produces 
a  blue  colour  with  the  iodine. 

The  characters  of  nitrio  acid  are,  accordiug  to  the  London  Pharmacopoeia,  U 
follows ;—  '^ 
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ColoarleM;  sp.  gr.  1.42;  ezpoied  to  the  air  evolves  very  acrid  rapours;  entirely  vaporised 
bj  heau  When  diluted  with  three  parts  of  distilled  water,  neither  nitrate  of  silver  nor  cbloride 
of  barium  throws  down  anything.  100  grains  of  tliis  acid  are  saturated  by  161  grains  ofcrys- 
taltixed  carbonate  of  soda. 

Purification. — For  nitric  acid  whose  sp.  gr.  does  not  exceed  1.48,  the  best 
method  of  purification  is  to  add  one  part  of  bichromate  of  potash  to  every  hun- 
dred of  acid,  and  distil.  The  nitrous  acid  is  transformed  into  nitric  acid  at  the 
expense  of  the  oxygen  of  the  chromic  acid. 

Fhysiolooical  Effects,  a.  On  Vegetables, — Nitric  acid  decomposes  the  differ- 
ent Tegetable  tissues  to  which  it  may  be  applied,  and  ^ves  them  a  yellow  colour. 

/I.  Zhr  Animals. — Orfila  found  that  26  grains  of  commercial  nitric  acid,  injected 
into  the  jugular  vein,  coagulated  the  blood,  and  caused  death  in  two  minutes.^  Vi- 
boig  threw  a  drachm  of  the  acid,  diluted  with  three  drachms  of  water,  into  the 
jugular  vein  of  two  horses ;  in  two  hours  they  were  well :  the  blood,  when  drawn, 
was  slightly  coagulated."  Introduced'into  the  stomach  of  dogs,  it  disorganizes  this 
Tueos,  and  causes  death  in  a  few  hours. 

y.  On  Man. — On  the  dead  bodi/,  M.  Tartra  has  made  various  experiments  to 
determine  the  appearances  produced  by  the  action  of  nitric  acid.  Of  course,  this 
caustic  decomposes  the  organic  textures ;  but  the  phenomena  presented  vary  accord- 
iDff  to  different  circumstances — as  the  quantity  employed,  the  presence  of  other 
sobstanoes,  &c. 

The  chemical  action  of  nitric  acid  on  the  tissues  has  been  already  noticed  (see 
ante,  p.  143). 

On  the  living  hodj/y  its  action  varies  with  the  degree  of  concentration  or  dilution 
of  the  acid.  In  the  concentrated  form  the  acid  acts  as  a  powerfully  corrosive 
ptnson,  which  property  it  derives  in  part  from  its  affinity  for  water,  but  more  espe- 
cially from  the  facility  with  which  it  gives  out  oxygen ;  so  that  the  appearances 
caused  by  its  action  on  some  of  the  ti&sues  are  different  from  those  produced  by 
sulphuric  acid.  The  permanent  yellow  stain  (xantho-proteic  acid)  which  it  com- 
municates to  the  cuticle  is  peculiar  to  it.  Iodine  stains  the  skin  yellow  or  brown, 
bat  a  little  caustic  potash  readily  removes  the  stain  when  recent ;  whereas  the  yel- 
lowish stun  produced  by  nitric  acid  becomes  orange  on  the  addition  of  alkaline  soap. 
firDmine  also  stains  the  skin,  yellow ;  but,  when  recently  produced,  the  colour  may 
slao  be  removed  by  potash.  The  yellow  or  citron  stain  communicated  to  the  lining 
membrane  of  the  tongue,  pharynx,  &c.,  by  nitric  acid,  has  been  well  shown  by  Dr. 
Boopell.*  A  preparation,  presenting  similar  appearances,  is  preserved  in  the  ana- 
tomical museum  of  the  London  Hospital.  Nitric,  like  sulphuric,  acid  also  chars 
the  mnimal  tissues ;  and  thus,  after  the  ingestion  of  it,  the  stomach  is  sometimes 
fimnd  blackened,  as  if  sulphuric  acid  had  been  swallowed.  The  symptoms  are 
aiial()goiia  to  those  produced  by  sulphuric  acid  (see  ante,  p.  370).  The  yellow, 
citron,  or  orange  spots  sometimes  observed  on  the  lips,  chin,  or  face,  will,  when 
prcccnty  at  once  indicate  the  kind  of  acid  swallowed.  Sometimes  the  binoxide  of 
nitrogen  is  evolved  by  the  mouth. 

Properly  diluted,  nitric  acid  produces  effects  similar  to  those  of  the  other  mineral 
aeids  (see  ante,  p.  211).  It  is  said,  however,  to  act  less  evidently  as  a  tonic,  and 
to  be  more  apt  to  disagree  with  the  stomach,  so  that  it  cannot  be  employed  for  so 
long  a  period.  In  some  cases  it  has  excited  ptyalism,  and  from  this  circumstance, 
as  well  as  from  the  occasional  benefit  derived  from  its  use  in  the  venereal  disease, 
it  bas  by  some  writers  been  compared,  in  its  operation,  to  mercury — a  comparison 
foonded  rather  on  theoretical  than  practical  considerations. 

Uns.  a.  Internal. — As  nitric  acid  produces  certain  effects,  in  common  with 
other  mineral  acids,  it  may  be  used  as  a  substitute  for  the  latter  in  various  diseases. 
Thus,  it  is  administered  in  conjunction  with  the  bitter  infusions,  in  those  conditions 
admitting  of,  or  requiring,  the  use  of  tonics.     Properly  diluted,  it  is  employed  as 

•  T^xieolcg.  GiniraU.  ■  Wibmer,  Dit  Wirkungj  &c. 

*  8c«  hw  JIluttratiouM  o/tkt  EfftcU  tff  Poisons. 
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a  refrigerant  in  febrile  disorders.  In  lithiasis,  attended  with  pbosphatic  deposits 
in  tbe  urine,  it  has  been  used  instead  of  the  sulphoric  or  hydrocbloric  acid.  As 
u  lithonlytic  injected  into  the  bludder,  very  dilute  nitric  acid  has  been  success- 
fully employed  by  Sir  B.  Brodio  [see  anle,  p.  287).  In  sorae  obstinale  cutaoeOQa 
diseases,  as  impetigo,  it  is  given  to  the  extent  of  half  a  drachm  daily  in  barley 
water.'     It  may  be  employed,  also,  to  relieve  heartburn. 

In  1793  this  acid  was  used  by  Mr.  Scott,  a^urgeon  at  Bombay,  as  a  eubatitnte 
for  mercurial  preparations,  which  GirCanner  erroneously  fancied  owed  their  efficacy 
to  the  quantity  of  oxygen  which  they  contained.  Mr.  Scott  first  tried  it  in  chronic 
hepatitis,  and  with  considerable  success.  He  then  extended  its  use  to  venereal 
diseases,  and  obtained  the  happiest  results  from  it. 

Subsequently  it  has  been  most  extensively  employed  in  the  last-mentioned 
diseases ;  but  the  success  attending  its  use  has  been  variable.  That  it  has  beea, 
and  is  frequently  serviceable,  no  one  can  doubt  who  reads  the  immense  body  of 
evidence  offered  in  its  favour  by  Scott,  Kellie,  Albers,  Prioleau,  Hollo,  Cniickshuik, 
Beddoes,'  Ferriar,  and  others.  But,  on  the  other  hand,  it  is  equally  certain  that 
on  very  many  occasions  it  has  been  useless.  The  same  remark,  indeed,  may  be 
made  of  mercury,  or  of  any  other  remedy :  but  as  an  auti-venereal  medicine  it  does 
not  admit  of  comparison  with  tbis  metal.     However,  we  frequently  meet  with 

?'philitic  cases  in  which  the  employment  of  mercury  is  either  useless  or  burtAiL 
hus  it  can  rarely  he  employed  with  advantage  in  scrofulous  subjects^  or  in  persons 
whose  idiosyncrasies  render  them  peculiarly  susceptible  to  the  infiueoco  of  this 
metal;  and  in  sloughing  sores  it  is  inadmissible.  Now  these  are  the  cases  in  which 
nitric  acid  may  be  employed  with  benefit ;  and  I  believe  the  host  mode  of  adminis- 
tering it  is  in  conjunction  with  the  coojpound  decoction  of  sarfaparilla. 

For  further  information  respecting  its  employment,  I  must  refer  to  the  worlu  of 
Hoist'  and  Mr.  Samuel  Cooper.* 

0.  External.' — In  the  conceatraled  state,  nitric  acid  has  been  employed  as  x 
powerful  escharotic  (see  anlf,  p.  200} ;  as  to  destroy  warts,  and  as  an  application  to 
parts  bitten  by  rabid  animals  or  venomous  serpents,  to  phagedenic  ulcers,  &«.  In 
order  to  couGoe  the  acid  to  the  spot  intended  to  be  acted  on,  the  neighbouring  parts 
may  be  previously  smeared  with  some  resinous  ointment.  In  sloughing  pbageafens 
the  application  of  strong  nitric  acid,  as  recommended  by  Mr.  Welbank,"  is  attended 
with  the  most  successful  results,  as  I  have  on  several  occoMons  witnessed-  The 
best  mode  of  applying  it  is  by  a  piece  of  lint  tied  round  a  small  stick  or  skewer. 
When  the  slough  is  very  thick,  it  is  sometimes  necessary  to  remove  part  of  it  with 
a  pair  of  scissors,  in  order  to  enable  tbe  acid  to  come  in  contact  with  the  living 
surfacc- 


rong  acid  to  a  pint  or  quart  of  water)  it 
a  wash  for  sloughing  and  other  ill-coD- 

iouB  skin  diseases,  especially  porrigo  and 


Largely  diUiied  (as  50  or  60  drops  of 
is  recommended  by  Sir  Astley  Cooper  ai 
ditioned  sores. 

In  the  form  of  oinfmjmf  it  is  used  in  vi 
scabies,  and  as  an  application  to  syphilitii 

Nitric  acid  vapour  has  been  employed  as  a  disinfectant  (see  auk,  p.  203),  bnt 
it  is  probably  inferior  to  chlorine.  It  was  first  introduced  for  this  purpose  by  Dr. 
Carmiehael  Smyih^  (to  whom  Parliaraent  granted  a  reward  of  £5000) ;  hence  ihew 
fumigations  hare  been  termed  /nmiyaliunei  ni/n'cm  Smi/lhtut'ii:  The  vapour  is 
readily  developed  by  pouring  one  port  of  oil  of  vitriol  over  one  part  of  nitrat«  of 
potash  in  a  suucer  placed  on  healed  sand. 

I  Rirct,  TVish'H  M  Ihi  Dfiai-  »/  M>  Skin,  p .  an. 

*  Smro,  mrimtirmtlf  imutrmiiig  (At  BffttUBfllu  Kitrtitt  icit  m  VnHttat  Oiuui,  Dnslnl,  inr. 

'  Dt  Alidi  Niiriri  [Tm  Mr'tiro  DisuruUa,  ChiitlioDX,  ]li\e. 

I  Ob  thsHMrnal  oh  »r  ollrir  ]lcid.  hb  Lmrfon  Vidifol  KipDiuory,  vol.  ilr.  p.UO,  1^0. 

'  Mtiliit^Mntrt.  TViHU  vol.  xl. 

'  T*»  KJFkii  eflkt  KilTOKa  tmfamt  in  firnnlinf!  and  Dtilrayint  CorKotdHi,  tvuikiu.  tmi:  MTirwid 
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Administration. — The  dose  will  depend  on  tbe  concentration  of  the  lund.  The 
statement  in  phannacological  works  applies  to  the  commercial  nitric  acid  and 
to  the  add  of  the  Pharmacopoeia  (sp.  gr.  1.5).  The  latter  is  so  strong  that  it  ought 
not  to  be  dispensed  in  small  quantities,  '^  as  it  is  impossible  to  measure  a  few  minims 
with  80  much  accuracy  as  a  proportionate  quantity  of  the  diluted  acid.''^  (See  Acidum 
Niirieum  Dilutum), 

Antidotes. — Poisoning  by  nitric  acid  requires  precisely  the  same  treatment  as 
that  by  sulphuric  acid  (see  ante,  pp.  201 ,  202,  and  B72). 

AdDVI  NmUCUI  DUDTDI,  L.  E.  D.  ;  miuted  NUric  ^aVf.— (Nitric  Acid  fjiij  ; 
Distilled  Water  f^zvij^  L. — Pure  Nitric  Acid  (sp.  gr.  1.500)  f^j,  and  Distilled 
Water  fjix;  or,  Commercial  Nitric  Acid  (sp.  gr.  1.390)  f^j  and  ^vss,  and  Dis- 
tOled  Water  fjix,  JET.— Pure  Nitric  Acid  f^iv;  Distilled  Water  fjxxix,  D.)— The 
ip.  gr.  of  the  Diluted  Nitric  Acid  of  the  London  Pharmacopoeia  (1851)  is  1.082. 
One  flnidounce  of  the  acid  is  saturated  by  154  grains  of  crystallized  carbonate  of 
floda. 

This  indicates  the  presence  of  58.15  grs.  of  anhydrous  acid,  and  is  equal  to  about 
12  per  cent. 

The  diluted  nitric  acid  of  the  Edinburgh  Pharmacopoeia  (1841)  has  a  sp.  gr.  of 
1.077;  and  contains  11.16  of  dry  or  real  nitric  acid. 

The  diluted  nitric  acid  of  the  Dublin  Pharmacopoeia  (1850)  has  a  sp.  gr.  of  1.092. 

[The  U.  8,  P.  direcu  Nitric  Acid  a  fluidonnce ;  Distilled  Water  six  fluidoiinces.  The  specific 
gimviij  of  diluted  nitric  acid  is  1.07 ;  and  100  grains  of  it  saturate  20  grains  of  crystallized 
bicarbonate  of  potasss.] 

The  strength  of  this  preparation  varies  considerably  in  the  shops,  owing  to  the 
employment  of  nitric  acid  of  different  densities  in  its  preparation.  When  prepared 
with  acid  whose  sp.  gr.  is  that  of  the  Pharmacopoeia  (t.  e.  1.500),  its  strength  is 
almost  double  that  prepared  with  the  ordinary  colourless  nitric  acid  of  the  shops 
(sp.  gr.  1.350). 

The  dose  of  dilute  nitric  acid  is  n^^xx  to  tti^xI. 

Some  useful  cautions  respecting  the  dose  of  properly  prepared  dilute  nitric  acid  have  been 
gEven  by  Mr.  Bell.' 

Larger  doses  than  those  above  stated  maybe  administered  if  properly  diluted.  The  medicine 
DMij  be  taken  by  sucking  it  through  a  quill  or  glass  tube,  and  the  mouth  should  be  rinsed  with 
eitfaer  water  or  an  alkaline  solution  immediately  aHer  each  dose. 


28.  ACIDUM  NITRO-HYDROCHLORICUM.  — NITRO- 

HYDROCHLORIC  ACID. 

History. — ^This  liquid  was  known  to  Geber.'  It  was  formerly  called  aqua  regxa. 
It  is  commonly  known  as  nitro-mvriatic  acid  (acidum  nifro-muriaticum,  Ph.  Dub.). 

Pbepabation. — It  is  prepared  by  mixing  hydrochloric  acid  with  nitric  acid.  The 
directions  of  the  Dublin  Pharmacopoaia  (1850)  for  its  preparation  are  as  follows: — 

Take  of  Pure  Nitric  Acid  f ^j ;  Pure  Muriatic  Acid  f ^ij.  Mix  in  a  green  glass  boule, 
fbmished  with  an  accurately  ground  stopper,  and  keep  in  a  cool  place. 

fTbe  U.S.  P.  directs  Niuic  Acid  f5iv;  Muriatic  Acid  f^viij.  Mix  them  in  a  glass  vessel, and 
when  etTerretcence  has  ceased,  keep  the  product  in  a  well  stopped  glass  bottle,  in  a  cool  and 
dark  place.] 

Li  the  arts,  a  solution  having  the  power  of  dissolving  gold  is  sometimes  prepared 
by  adding  nitre  to  hydrochloric  acid,  or  common  salt  or  sal  ammoniac  to  nitric  acid. 

The  precise  nature  of  nitro-hydrochloric  acid  is  somewhat  obscure.  According 
to  Da^y,*  by  the  reaction  of  one  equivalent  of  nitric  acid  on  one  equivalent  of  hy- 
diodiloric  add,  we  obtain  one  equivalent  of  nitrous  acid,  one  equivalent  of  chlorine, 
and  aa  equivalent  of  water.    N0*+HC1  =»  NO+HO+Cl. 

fcal  /(Mfmol,  vol.  iii.  pp.  113-14.         ^  Jhid.  p.  113. 
\'^f  fffUlf,  chap,  zxiii.  *  Journal  of  ScUnu  and  the  Arts,  vol.  i.  p.  67, 1816. 
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But  tbe  reaction  of  these  substances  is  influenced  by  t^rapcrature,  by  the  degree 
of  concentration  of  the  acids,  onJ  by  the  presence  of  a  substance  mpoble  of  com- 
bining with  chlorine.  Usually  "  the  mulua!  decomposition  of  the  two  acids  proceeds 
only  80  far  as  to  saturate  the  liquid  with  chlorine"  (Bronde).  If,  however,  beat  be 
applied  to  expel  the  liberated  chlorine,  or  if  a  metal  be  inlrodnced  to  absorb  it,  the 
decomposition  goes  on  until  one  or  both  of  the  ncidn  are  exhausted. 

Mr.  E.  Davy'  ascribes  the  solvent  power  of  aqua  regia  to  cbloro-nitrona  gns 
(NO'Cl')  dissolved  in  the  liquid.  This  eas  is  produced  by  the  mutual  reaction  of 
nitric  acid  and  ooramon  snlt.     4NO'+3NaCI=3(NaO,SO')+Cl-f  NOKJI*. 

Bandrimont,"  on  the  other  hand,  states  that  by  the  mutual  action  of  nitric  and 
hydrochloric  seids,  chtoro-iiiirir.  Irhloronz/itii^)  arid  is  produced,  which  is  the  eBecU 
ive  solvent  of  the  mixture.  NO»+2HCl=NO^Cl+2nO.  This  view,  howerer, 
has  been  contested  by  Koene.'  According  to  Gay-LnJwac,*  hypoeliliirmiilric  arid 
(NO',Cl°)  and  rk/oronilrmis  iteid  (N0H31)  are  the  products  of  the  deoomposidoo  of 
aqua  regia  by  beat. 

Pkopektieb. — It  has  a  yellow  colour.  Its  most  reraarliable  property  ia  that  of 
disBolving  gold  and  platinum,  metals  that  are  insoluble  in  either  nitric  or  bvdrochlo- 
rio  acid  separately.  It  should  be  kept  in  a  cool  durk  place  ;  for  heat  rapidly  expels 
the  chlorine,  while  light  enables  it  to  decompose  the  water  and  to  fonu  bydrocnlo- 
ric  acid. 

Chnracterittifx. — It  is  recognised  by  its  colour,  by  its  power  of  dissolving  gold, 
fay  its  precipitating  a  solution  of  the  nitrate  of  silver,  the  precipitat«  being  insoluble 
in  nitric  acid,  but  solublo  in  ammonia  ;  by  the  production  of  two  salts,  a  chloride 
and  a  nitrate,  when  an  alkali  is  added  to  it ;  and  by  the  evolution  of  binozide  of 
nitrogen  on  the  addition  of  copper  turnings. 

Pbysiologicai,  Effects. — It  is  a  powerfully  corrosive  poison,  acting  in  a  aimi- 
lar  manner  to  nitric  acid. 

Uses. — It  has  been  employed  inlematly  in  the  same  cases  as  nitric  acid,  more 
especially  in  syphilis,  diseases  of  the  liver,  and  some  of  the  exanthemata.  Exter- 
jtalli/  it  has  been  used  as  a  bath,  either  local  or  general,  in  syphilis  and  hepatic 
affections.  I>r.  Lendrick'  has  more  recently  noticed  the  utility  of  the  general  nitro- 
muriatic  bath,  at  a  temperature  of  90°  or  95°,  in  syphiloid  and  mercuriAl  racheiiai, 
and  liver  consumption.  In  India,  the  whole  body  (the  bcad> excepted)  is  immersed ; 
but  in  this  country  pcdiluvia  are  usually  employed,  or  the  body  is  merely  sponged 
with  it. 

Administration. — When  taken  internally,  the  dose  is  ten  or  fi^en  drapa  pro- 
perly diluted,  and  carefully  increased. 

Anti DOT K.— Poisoning  by  this  acid  is  to  be  treated  in  the  same  way  as  that  by 
sol ph uric  acid. 

BALSEn  NlTRn-RYDROCHLORICm;  TAe  JV?f«)..V«r,W/c  «r.rt.«— This  is  prepared 
in  narrow  wooden  tub^,  by  nddiug  the  acid  to  tepid  water,  until  the  latter  beooineB 
as  sour  Ui  the  taste  as  vinegar.  Ainslie'  says  one  ounce  of  acid  is  enough  Air  a 
gallon  of  water.  The  patient  should  remain  in  the  hath  from  10  to  30  or  40  mi- 
nutes.    It  excites  tangling  and  prickling  of  the  skin,  and  is  said  to  affect  the  gums 


(I84tl). 

>  BHIiikama  Fmitii  Mtdinl  Xcvku.  rnl.  I7.  n.  SU. 

■  6ee  Conie't  Qiumaiiinii  m  llu  Aid  aiuiHuf  in  Mn'siu  DiutMa,  rartitittatW  lAaH  im 
tVvplcaJ  cli'inaf  >.  »r  1*1  ExUmnl  AfpUaliM  aj  Mi  mtrv-mMriatit  At\i  is  a  £all,  LmiuI.  \ 
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and  nlitary  glands,  causing  ptyalism :  indeed,  we  ie^e  told  tbat,  without  the  latter 
cBset,  every  trial  is  to  be  re^rded  as  inconclnsive.  In  the  passage  of  biliary  cal- 
eoli  this  bath  is  said  to  have  proved  remarkably  effective.  Dr.  Scott's  nitrous  acid 
laA  was  prepared  by  acidulating  water  with  fuming  nitric  acid  (Ainslie). 


28.  AMMONIA.— AMMONIA. 

NH*  or  HAd.    Eqmoaknt  Wt,  17.    Equwalent  Vol.  of  the  Gat  2  or 


History. — It  is  probable  that  Pliny  was  acquainted  with  the  smell  of  ammonia, 
and  that  the  '^  vehement  odour"  which  he  says^  arose  from  mizins  lime  with  nitrum 
was  produced  by  the  action  of  lime  on  sal  ammoniac.     Dr.  Black,  in  1756,  first 

ginted  out  the  distinction  between  ammonia  and  its  carbonate ;  and  Dr.  Priestley' 
It  procured  ammonia  in  a  gaseous  form.  It  is  sometimes  termed  volatile  alkalij 
and  occasionally  azoturetted  hydrogen  or  terhydruret  of  nitrogen.  Dr.  Kane  regards 
it  as  hydramid  or  amidide  of  hydrogen. 

Natural  Histort. — Ammonia,  free  or  combined,  exists  in  both  kingdoms  of 
jntare. 

«.  1m  TBI  IsoB0AiriXKD  KiiroDGM. — H/drochlorate  and  sulphate  of  ammonia  are  met  with 
native  niually  in  the  neighbourhood  of  volcanoes.  Aluminous  sulphate  of  ammonia  (or  ammo* 
Waahim)  occurs  in  Bohemia.  Dr.  Marcet  detected  the  bydrochlorate  in  sea  water.  This  salt 
hat  alfobeen  recognized  in  mineral  waters.'  Ammonia  exists  in  many  of  the  native  oxides  of 
iion,  and  in  most  kinds  of  clay.  Carbonate  of  ammonia  is  a  constituent  of  the  atmosphere,  and 
1%  therefore,  found  in  rain  water. 

B»  tv  TBI  Obsaitiziii  Kixodom. — Ammonia  is  found  in  vegetables  in  small  quantities  only. 
la  the  fk«e  state,  it  is  said  to  exist  in  several  plants,  as  Chenopodwm  vuhariaj  Sorlnu  aucuparia,* 
in  the  jnice  of  the  leaves  of  iso^if  tindoria,  in  the  bark  of  ZatUhoxyhan  Clava  HercuHs^  and  in 
Fmnm  vaiadomu.  Combined  with  carbonic  acid,  it  is  found  in  Justicia  pttrpurea  g  with  nitric 
•ddy  ID  the  extract  of  hyoscyamus,  distil  led  water  of  the  lettuce,  &c.  In  combination  with  different 
■BhjitSDces,  it  is  found  in  the  root  of  Hellebonu  niger^  and  of  Nymphaa ;  in  the  leaves  of  jiconUum 
VaptMut;  in  the  barks  of  Cutpcaia  febnfuga  and  Simaruba  ;  and  in  the  fruit  of  jireca  Catechu} 
Lastly,  it  is  developed  daring  the  decomposition  (spontaneous  or  artificial)  of  most  vegetable 
■■lji>Bm,'eB    as  gluten. 

AmmoniA  is  one  of  the  bases  found  in  the  urine  .of  man,  where  it  exists  in  combination  with 
pboaphoric,  hydrochloric,  and  uric  acids.  United  to  the  last-mentioned  acid,  it  exists  in  the 
escieinent  of  the  boa  constrictor,  and  of  some  birds.  The  bydrochlorate  is  found  in  the  dung 
of  the  camel.    Ammonia  is  the  product  of  the  putrefaction  of  animal  matters. 


1.  Gasedus  Ammonia. 

Btnohtmes. — ^This  is  commonly  called  ammoniaml  gas  (gas  amvMnia/cale). 
Dr.  PrieHtley  denominated  it  alkaline  air.     It  has  also  been  termed  urinous  air, 

Prkparation. — ^Ammoniacal  gas  is  obtained  by  heating  a  mixture  of  one  part 
{Knrdeied  sal  ammoniac  and  two  parts  dry  quicklime  in  a  glass  retort,  and  collecting 
file  gas  over  mercury.  In  the  absence  of  a  mercurial  apparatus,  the  gas  may  be 
generated  in  a  Florence  flask,  to  the  mouth  of  which  a  straight  glass  tube  is  con- 
neeted  by  means  of  a  cork.  The  bottles  which  are  to  be  filled  with  gas  are  to  be 
inverted  over  the  tube.  To  arrest  the  passage  of  water,  a  fold  of  blotting  paper 
aunr  be  placed  in  the  neck  of  the  retort  or  in  the  glass  tube. 

if  we  regard  sal  ammoniac  as  bydrochlorate  of  ammonia,  the  reactions  which 
Qeeor  in  this  process  are  as  follows :  One  equivalent  of  bydrochlorate  of  ammonia  is 
deeomposed  by  one  equivalent  of  lime;  and  the  results  of  the  decomposition  are  one 
equivalent  of  ammonia,  one  equivalent  of  chloride  of  calcium^  and  one  equivalent  of 
wster.    NH«,HCl+CaO=.NH»+HO+CaCl. 


NntnriUiSy  lib.  xzzi.  cap.  46,  ed.  Valp. 

*  Qairdner,  On  Mineral  Springs j  p.  15. 

•  De  CwidoUe,  Fkysiol.  Vigit.  p.  339. 


»  On  Aify  Tol.  il.  p.  .169. 1790. 
'  Diet,  des  Drogues,  1. 1.  p.  293. 
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If,  on  the  other  hand,  we  consider  sal  ammoniac  as  a  chloride  of  ammonifmiy  the 
explanation  is  as  follows :  One  equivalent  of  chloride  of  ammonium  is  deocmipoied 
by  one  equivalent  of  lime;  and  the  products  are  one  equivalent  of  ammonia,  one  of 
chloride  of  calcium,  and  one  of  water.    NH*,Cl+CaO=»NH»+HO+CaCL 
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But,  according  to  Dr.  Kane,  ammonia  is  an  amidide  of  hydrogen,  and  sal  ammomao 
is  a  chloro-amidide  of  hydrogen ;  and  the  changes  are  thus  explained :  One  eqiiiTa* 
lent  of  the  chloro-amidide  of  hydrogen  is  decomposed  by  one  of  lime,  the  prodnelB 
being  one  of  the  amidide  of  hydrogen,  one  of  water^  and  one  of  chloride  of  oalciaiii| 
HAd,HCl+CaO=HAd+HO+CaCl. 
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Properties. — Ammonia  is  a  colourless  invisible  gas,  having  a  strong  and  well- 
known  odour.  It  reddens  turmeric  paper,  and  changes  the  colour  of  violet  juice  to 
green ;  but  by  exposure  to  the  air,  or  by  the  application  of  heat,  both  the  turmerio 
paper  and  violet  juice  are  restored  to  their  original  colour.  The  specific  gravity  of 
this  gas  is  0.59.  By  a  pressure  of  6.5  atmospheres,  at  a  temperature  of  50**,  it  is 
condensed  into  a  colourless,  transparent  liquid,  whose  sp.  gr.  is  0.731.  One  volume 
of  this  liquid  expanded  into  1009.8  vols,  of  ammoniacal  gas  at  60°  F.,  barom.  30.2 

inches.     At  — 103**  F.,  this  liquid  froze  into  a  white 
Be/ore  combustion.    Afterwards,   transluccut  Crystalline  substancc.* 

Ammoniacal  gas  is  not  a  supporter  of  combustion^ 
but  is  slightly  combustible  in  the  atmosphere,  and, 
when  mixed  with  air  or  oxygen,  it  forms  an  explosive 
mixture.  Every  two  volumes  of  it  require  one  and  a 
half  volumes  of  oxygen  for  their  complete  combustion. 
The  results  of  the  explosion  are,  a  volume  of  nitrogen 
and  «ome  water. 

Characteristics. — It  is  readily  recognized  by  its  peculiar  odour,  by  its  cation  on 
turmeric  paper,  by  its  restoring  the  blue  colour  of  reddened  litmus  paper,  and  by 
its  forming  white  fumes  with  hydrochloric  acid  or  chlorine.  Dissolved  in  water,  it 
communicates  a  deep  blue  colour  to  the  salts  of  copper,  throws  down  with  the  bi- 
chloride of  platinum  a  yellow  precipitate  (bichloride  of  platinum  and  ammonium, 
NH*Cl,PtCl*) ;  with  bichloride  of  mercury  a  white  precipitate  (which,  according  to 
Kane,  is  a  chloro-amidide  of  m^mtr^y  HgCl,HgAd);  with  protonitrate  of  mercuiy 
a  black  precipitate  [suhnitrate  of  mercury  and  ammonium,  NH*0,3Hg'0,N0*); 


1  eq. 

8eq; 
Oxyren 

1  eq. 

Nltroi(rn 

=  14. 

AaiBonlB 
-17. 

1  rq. 

Ol}rg.C38. 

8 

and 
ea.  Water 

=  87. 

'  Faraday,  Phil.  Trans.  1843. 
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and  witli  a  oonoentrated  solution  of  tartaric  acid  a  cryBtalline  precipitate  {httarircUe 

of  die  oxide  of  amnumtum,  NH«0,H0,7). 

The  salts  of  ammonia  evoWe  ammoniacal  gas  when  heated  with  hydrate  of  lime 
or  potash. 

CoDJm  agrees  with  ammonia  in  evolving  a  vapour  which  reddens  turmeric  paper,  and  Ibrms 
whittt  foroes  (hydxochlorate  of  oonia)  with  hydrochloric  acid  gas. 

GoMPOSiTiON. — ^Ammonia  is  composed  of  hydrogen  and  nitrogen  in  the  following 
proportions: — 


Atitms.    Sq.  Wt.        Per  Ct.    A.  BirtholUt. 

NitTOgCB    ....••  •!....  14.  •••    82.35  .  •  .  «    81.13 
Bydrogm  ••>••.  .3.  .«•    3>.».    17.65  •  •  >  «    16JS7 


1  ....  17  ...  .  100.00  ....  100.00 

Cmutitmenis.        Eq.  Vol. 


Vol.        8p.  ST. 

Nitrogen  gas 1  .  .  .  .  0.071 

Hydrogen  gas     3  .  .  .  .  0.908 


Ammoniseal  gas 9 


0.590 


mtr. 

•  Mb 

Hylr. 

•  1. 

«1. 

The  annexed  diagram  illustrates  the  volumes  of  die 
constituents  of  the  gas,  and  their  degree  of  condensation 
when  in  combination  to  form  ammoniacal  gas. 


TnoBTifl  or  AioioKiA.-^Three  theories  exist  with  regard  to  the  nature  of  ammonia  and  the 
aniiiofniacal  salts. 

1.  out  or  Ammoma  Theory. — Ammonia,  NH',  is  an  alkali  which  combines  with  the  hydracids 
to  torn  ammoniacal  hydrsalts,  and  with  both  water  and  the  oxyacids  to  form  the  ammoniacal 
OKjialts.  Sal  ammoniac,  or  hydrochlorate  of  ammonia,  NH',HCi,  is  an  example  of  a  hydrsalt ; 
•olphate  of  ammonia,  NH^H0,S03,  of  an  oxysalt. 

2.  Berzelius's  jimmonium  Theory. — Ammonium,  NH^  is  an  hypothetical  compound  metal. 
Its  oxide,  NHK),  is  equal  to  an  equivalent  of  ammonia,  NH*,  and  an  equivalent  of  water,  HO. 
Ammonium  combines  with  the  radical  of  the  hydracids  to  form  the  ammoniacal  hydrsalts,  and 
with  oxjTgen  and  an  oxjracid  to  form  the  ammoniacal  oxysalts.  Sal  ammoniac,  or  chloride  of  am« 
mODium,  NH^CI,  is  an'  example  of  a  hydrsalt ;  sulphate  of  the  oxide  of  ammonium,  NHK), 
80*,  of  ao  oxysalt 

3.  Kane's  Jkmde  Theory. — Amide,  or  amidogen,  Ad  :=  NH',  is  an  hypothetical  substance.  It 
eombioes  with  hydrogen  to  form  the  amidide  of  hydrogen  or  ammonia,  HAd  =  H,NH^  and 
with  two  atoms  of  hydrogen  to  form  the  subatnidide  of  hydrogen  or  ammonium,  H'Ad  =r 
H^H'.  Berzelius's  oxide  of  ammonium,  NHK),  is  a  compound  of  the  amidide  of  hydrogea 
and  water,  HAd,HO.  The  amidide  of  hydrogen  (ammonia)  combines  with  the  hydracids  to 
ftrm  the  hydrsalts:  thus  with  chloride  of  hydrogen  (hydrochloric  acid)  to  form  sal  ammoniac, 
HAd-f-HClas  HAd,HCl.  It  combines  with  the  dry  oxygen  acids,  but  does  not  then  form  the 
proper  ammoniacal  salts :  thus  with  sulphuric  acid,  H  Ad-j-SO'  ^  HAdSO*.  ^  It  combines  with 
a  great  number  of  saline  bodies,  and  then  resembles,  in  its  functions,  their  water  of  crystallizap 
ikm.  Its  most  remarkable  property,  however,  is,  that  in  acting  on  metallic  compounds  and  on 
oertaiD  organic  acids,  it  abandons  an  atom  of  hydroifen,  and  the  remaining  NH'  combines  with 
the  metal  or  with  the  radical  of  the  acid.  Thus  with  HgCl  and  NH'  there  result  HgNH'  and 
HQ  ;  with  PtCr  and2NH>  there  are  formed  Pi+SNH*  and  2HC1;  from  HgNO«  and  NHa  are 
ptodooed  HgNH*  and  HNO<.  Of  organic  bodies,  oxalate  of  ammonia  gives,  when  heated, 
CW+HN*,  and  benzoate  of  ammonia  produces  similarly  CWH»0»+NH«  "* 

Phtsiolooigal  Effects,  a.  On  Vegetables. — Ammoniacal  gas  is  destructive 
to  plantSi  and  changes  their  green  colour  to  brown.' 

/I.  On  Animals, — If  an  animal  be  immersed  in  this  gas,  spasm  of  the  glottis  is 
immediatelj  brought  on,  and  death  results  from  asphyxia  (see  ante^  p.  161). 
Nysten*  injected  some  of  this  gas  into  the  veins  of  a  dog :  the  animal  cried  out, 
reqiintion  became  difficult,  and  death  soon  took  place.  Neither  gas  nor  visible  lesion 
waa  obaerved  in  the  heart,  the  two  ventricles  of  which  contained  liquid  blood.  In 
aaotlier  experiment  he  threw  ammoniacal  gas  into  the  pleura  of  a  dog  :  cries,  eva- 
eoatioD  of  urine,  and  vomiting,  immediately  followed ;  soon  afterwards  convulsions 
came  on,  and  continued  for  several  hours :  ultimately  they  ceased,  and  recovery 
tookplaoe. 


*  Kane,  Elements  of  Chemistry,  p.  827;  also,  Trans,  of  the  Royal  Irish  Aeademy^  vol.  x\x.  part  i. 

*  DeCandoUe,  Physiol.  Yig.  p.  1314.  >  Reclurches^  p.  140. 


p^ 


DTOBGAMC  BODIES.— Water  of  Ammonia. 

il  *D  OSes  of  peUooiDg  in  animals,  by  ammoDiEi  or  ita  c&rbonab!,  con- 
■pparently  ehowiog  that  these  substances  act  on  the  spinal 


A  powerful  local  irritant.  TLis  is  proved  by  tta  pnn- 
^it  sinr  ami  itt  acrid  uid  hot  taste ;  by  its  irritating  the  eyes ;  and,  when 
iffBiri  ftr  a  CBvidenUe  length  of  time  to  the  skio,  by  cansing  Tesication.  If  an 
MHBft  W  muSa  to  inhale  it  in  the  pure  form,  spasm  of  the  glottis  oomM  on  : 
win  JBucd  with  atmoepherio  air,  it  irritates  the  bronchial  tubes  and  larynx,  tad, 
mtMa  tk  maniity  be  Teiy  small,  brings  on  infiammation  of  the  lining  membrane, 
fcthnuew  actioa  is  aoalogoas  to  that  of  the  alkalies  in  general  (sec  ante,  pp.  143 
md  ftS$-&).  Its  ptnmfbl  action  on  the  nervons  system  is  beet  seen  in  cases  of 
ipaeof*  (ate  <n»te,  p.  256 ;  also  aqua  ammonia). 

l*SS9>. — AnuBoniaoU  gas  is  rarely  employed  in  medicine.  M.  Bourgust  de 
Btlisn  Msed  il  wilb  euocess  in  the  case  of  a  child  affected  with  croup,  to  provoke 
A*  •Xfolnoo  of  th«  false  mombtane. 

Kt.  Steee*  has  |>roposed  tlie  inhalation  of  the  vapour  of  a  properly  diluted  liqnor 
HHMBiM  as  a  wpical  expectorant,  to  promote  the  secretion  of  a  watery  fluid  Iroin 
lb*  WMth,  Ancfe,  trachea,  and  bronchi  (see  anlf,  p.  266).  The  apparatus  he  «n- 
|)ms  IB  stBular  lo  that  used  for  the  inhalation  of  chlorine  (see  ante,  p.  382,  figs.  66 
•M  9T),  •xc<>pt  that  (he  straight  tube  does  not  dip  into  the  ammoniacal  solution- 
H>  iw^namnulti  Ihiti  inhalation  in  what  is  called  dryness  of  the  throat  from  a  defi- 
niimiiT  in  M>er<!>tioa,  in  chronic  hoarseness,  in  chronic  asthma,  and  to  Deulrolize  the 
yiinnw*  otftvCs  uf  the  vapour  of  bromine  and  hydrocyanic  acid. 

A.vnpoTK. — In  case  of  the  aceidental  inhalation  of  strong  ammoniacal  vapour, 
ihM  ^tWBt  »huuld  immodiatcly  inspire  the  vapour  of  acetic  or  hydrochloric  odd. 
V  b<\<iichial  inSaniinalion  supervene,  of  course  it  is  to  be  treated  in  the  usual  v^. 


ft.  Aqua  AmmoniEe. — Water  of  Ammonia. 


«TMFs— This  solution  is  the  h'ljuor 

a»d  whk-h  is  aomctimeB  called  a(pia 

tMMKai.     It  wnu  formerly  termed  ipiritut  lai 

<H  Nmpiv 


'  of  the  Pharmncop<via  tai 
•  purw  or  aqun  mnnfintm 
act  cauiticv*  cum  ralet  pfw 
rcauxlie  ^rit  o/tal  ammimiae. 
m  of  lime  on  either  ev'  ' 

of  ammonia.     On  the  largo  scale,  the  apparatus  employed 

Mbi^Hi  MMUMOt^  vritb  the  ordinary  irorm  refrigerator,  and  this  with  a  row  of 
4wMMH«kvd  Moneware  bottles  containing  water,  analogous  to  those  described 
MtiJb*  Mh  kowl  of  nitric  acid. 

TIh  a^tthir'A  CoUrye  gives  the  following  directions  for  preparing 
^«^  ay.  jjr  O.llfiO,  and  ammoiiim  aqua/ortuir,  sp.  gr,  0.880 : — 


B  thirtffln  ounces 
.1  Wnier  twelve  (l.iijoi 
t  welt  Hiiit  quicklf  wilh 

er,  but  cipalile  or  hi 


;  Water  MFVM 
be  the  Lime  wilh  the  Waiet, 
lie  of  Ammonia  piBvioml)'  in 
I,  to  wtiicn  II  BttBched  n  receiver  wttb  s 
rorideil  with  a  Mfely.labe,  anij  oinuinitig 
Icling  twice  oi  much.  CchioccI  thU  bonlc 
iningeitthioUQces  or ilioiiled  water.  Tke 
li'wvnil  to  Iba  botlom  of  the  baitlcs  at  Ihe  further  eml  Aon  Ibt 
fiiiile*  must  be  kept  oooi  by  (now,  ipe,  or  a  running  Mmra  of  coU 
»  ki">i]iiBtly  increasins  heat  tilt  gas  ceaiei  10  be  evaivnl;  tenMre 
iiin  In  the  receiver  where  il  wbp  ponnectod  wiih  the  tehjit,  awl 
.'  nnd  graduallf  incrraiing  beat,  to  ilrive  over  a*  much  of  the  gu 
l.iit  ■■  liule  or  Ihe  walar  Ha  pottiUlF.  Shoald  tba  liquid  in  the 
■iiy  of  .Cao,  mliMW  il  with  some  of  Iba  stronger  Arjoa  Ammonis 
wiib  dittilied  water,  (o  a*  la  Ibrm  Aqun  AjnmoniiB  of  the  pre- 
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!nie  IMim  Pha/rmaeopoeui  giyes  directions  for  the  preparatioii  of  liquor  ammo- 
«ue  ftnd  liquor  ammonim  fortior. 
'    1.  Ammtmim  Jjqucr  is  directed  to  be  prepared  as  follows:  Take  of  Sal  Ammoniac,  in  fine 


povder.  Fresh  Burnt  Lime,  of  each  ^viij ;  Water  .^iT ;  Distilled  Water  ^jyy  Poor  on  the 
mmm  Ike  ftnr  oonoet  of  water,  and,  when  the  slaked  lime  has  cooled,  mix  it  well  with  the  sal 
■MBOBJae  bf  tritnimtkm  in  a  mortar.  Introdoce  the  mixture  into  a  matrass  of  glass,  or,  if  sooh 
oan  be  bad,  an  iron  bottle,  and,  haying  ck)8ed  this  by  means  of  a  oork  perfomted  by  a  suitable 
tnbe  Ibr  conveying  off  the  gas,  apply,  with  the  intervention  of  sand,  a  gentle  heat,  which  must  be 
gradually  augmented,  and  cause  the  ammonia,  as  it  is  evolved,  to  pass  first  through  a  small  Wolfe's 
faonle,  Airnished  with  a  siphon  safety-tube  containing  mercury,  and  thence  to  the  bottom  of  a 
pirn  bottle  containing  the  distilled  water.  The  temperature  of  the  latter  must  be  prevented 
from  rising  as  the  absorption  of  the  gas  proceeds,  by  surrounding  the  bottle  which  contains  it 
with  cold  water,  which  should  be  frequently  renewed. — ^The  sp.  gr.  of  this  solution  is  0.950. 

[The  U.  8.  P.  directs  it  to  be  prepared  as  follows :  Take  of  Muriate  of  Ammonia  in  fine 
powder,  Lime,  each  a  pound;  Distilled  Water  a  pint;  Water  nine  fiuidounces.  Break  the 
lime  in  pieces,  and  pour  the  water  upon  it  in  an  earthen  or  iron  vessel ;  then  cover  the  vessel 
and  set  it  aside  till  the  lime  falls  into  powder  and  becomes  cold.  Mix  this  thoroughly  with  the 
mariate  of  ammonia  in  a  mortar,  and  immediately  introduce  the  mixture  into  a  glass  retort. 
Place  the  retort  upon  a  sand-lieth,  ^and  adapt  to  it  a  receiver,  previously  connected  by 
meens  of  a  glass  tube  with  a  quart  bottle  containing  the  distilled  water.  Then  apply  heat,  to 
be  gndomlly  introduced  till  the  bottom  of  the  iron  vessel  containing  the  sand  becomes  red  hot ; 
Mad  continue  the  process  so  long  as  ammonia  comes  over.  Remove  the  liquor  contained  in  the 
qowt  bottle,  and  for  every  ounce  of  it  add  three  and  a  half  fluidrachms  of  distilled  water,  or 
fee  muoh  as  may  be  necessary  to  raise  its  sp.  gr.  to  0.960.  Keep  the  solution  in  small  bottles 
well  Slopped. 

Solntioo  of  Ammonia  may  also  be  prepared  by  mixing  one  part  by  measure  of  stronger  soln- 
tioo  of  ammonia  with  two  parts  of  distilled  water. 

The  specific  gravity  of  Solution  of  Ammonia  is  0.9G0,  and  100  grains  of  it  saturate  30  grains 
of  officinal  sulphurous  acid.] 

2.  Jhnmomia  JJquor  Fortior  is  thus  ordered  to  be  prepared :  Apply  heat  to  a  mixture  of  Sal 
Aninoniac  and  Slaked  Lime,  using  the  proportions  given  m  the  preceding  formula,  and  cause 
the  gas,  as  it  b  disengaged,  to  pass  to  the  bottom  of  a  bottle  containing  eight  ounces  of  Jtmwumim 
liqmar;  the  temperature  of  the  latter  being  prevented  from  rising  by  surrounding  it  with  cold 
w»ier,  which  should  be  frequently  renewed.  Or^  pass  the  ammoniacal  gas  disengaged  from 
eight  ounces  of  Sal  Ammoniac  into  five  ounces  of  Distilled  Water,  taking  care  to  keep  the 
veeeiver  cool. — ^Tlie  sp.  gr.  of  this  solution  is  0.900.  [An  aqueous  solution  of  ammonia  of  the 
specific  gravity  O.S22.^C;;  S.] 

The  theory  of  the  process  is  the  same  as  that  for  ammoniacal  gas.    An  excess  of 
IB  used  to  facilitate  the  extrication  of  the  ammonia.     The  water  put  into  the 
neeiver  is  to  absorh  the  gas. 

Fboperties. — Solation  of  ammonia  is  a  coloarless  liquid,  having  a  very  pun- 
gent odour  and  a  caustic  alkaline  taste.  Its  action  on  turmeric  paper  and  violet 
C'oe  18  like  that  of  ammoniacal  gas,  before  described.  It  is  lighter  than  water, 
t  its  sp.  gr.  varies  with  its  strength.  The  quantity  of  ammoniacal  gas  which 
water  oan  ^ssolve  varies  with  the  pressure  of  the  atmosphere  and  the  temperature 
of  the  water. 

Davy*  ascertained  that,  at  the  temperature  of  50°,  under  a  pressure  equal  to  29.8 
inches,  water  absorbs  about  670  times  its  volume  of  gas,  and  becomes  of  sp.  er. 
0.875.  He  drew  up  the  following  table,  showing  the  quantity  of  ammonia  in  solu- 
tkni  of  different  specific  gravities : — 


lOO  parts  of  Sp. 

Gr. 

Of  Ammonia. 

100 

parts  of  Sp.  < 

Gr. 

Of  Ammonia. 

0.8750    . 

contain     32.50 

0.9435    . 

contain     14.53 

0.8875    . 

.     29.25 

0.9476    . 

.     13.46 

0.9000    . 

.     26.00 

0.9513    . 

.     12.40 

0.9U54    . 

.     25.37 

0.9545    . 

.     11.56 

0.0 1 A6    . 

.     22.07 

0.9573    . 

.     10.82 

U.9355    . 

.     19.54 

0.9597    . 

.     10.17 

0.9326    . 

.     17.52 

0.9619    . 

.       9.60 

a9385    . 

.     15.88 

0.9692    . 

.       9.50 

It  appears. 

from  the  observations  of  1 

)avy 

and  Dalton 

,  that  the 

specific  gravity 

*  Elements  o/Chemieal  FKUo$ophy^  p.  268. 
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INORGANIC  BODIES.— Watke  of  Ammonia. 


of  mixtures  of  liquid  aromoDiu  and  water  is  eiaotly  the  mean  of  that  of  two  of  the 
ingredients. 

Characterulict. — ScO  Ammontacal  Gas,  p.  424. 

Composition. — Solution  of  ammonia  consiets  of  ammonia  and  water.  The  pio- 
portions  vary  with  the  sp.  gr.  of  the  liquids,  Two  solutions  are  officinal  id  this 
ooontry,  liquor  ammimiai  and  liquor  ammoniac  fortior. 

1.  Ltijuor  Ammonite,  Ph.  L.  E.  I)~;  Solution  o/AmTrumta. — The  London  and 
Edinburgh  Colleges  Sx  the  ep.  gr.  of  this  BoluUon  at  0.960.  A  cubic  iucfa  of  it 
consequently  weighs  242.36  grains,  and  coot^ns  132  cubic  inches  of  amraoniacftl 
gas.  The  Dublin  College  fixes  the  sp.  gr.  at  0.950.  The  following  arc  about  the 
Strengths  of  these  solutions,  calculating  from  Davy's  table: 

land,  md  Edinb.  Ph.  Dub.  Ph. 

(»p.  gr.  O.960)  (sp.  gt.  0.850) 

AmmonUml  gns 10         .  .         .  I3.7S 

Wsier 90        .  .        .        87.25 


Liquor  Ammoniio 


100 


100.00 


t^lni 


I 


E9;  <p.  gr.  0,9q0i  expo9(Ml  [n  ihe  ail,  ilereporales  in  very  acrid,  erHnewent,  alkatnia 

I  ihown  bf  luTineric.    Lime-water  niideil  lo  ii  cauieg  no  precipimie  ;  hydnwulphofW 

•ed  througb  It  (iocs  nol  colour  il.     'Wlicn  Mluraipd  willi  nitijc  acid,  oeitber  ■esquicat. 

nmonia,  nor  nitrsic  of  silver,  not  phlorida  of  barium,  ibrowi  dowu  anyiliiag.     100 

conuin  about  10  graini  of  ammoniB.— PA.  LomL 

.  Liq\wr  AmnMnim  Foriior,  Ph.  Lond.;  Aqua  Ammonix  Fortior,  Ph.  Ei; 
Amnumite  Liquor  Fortior,  D. ;  Stronger  Solution  of  Arnnumxa. — A  strong  solution 
of  ammonia,  under  the  above  name,  ia  kept  in  the  shops  for  employment  in  Bmell- 
ing  bottles  and  for  the  preparation  of  irritating  liniments  or  embrocations  (see 
Liaimnttum  arrmufnite  eomporitum).  The  sp.  gr.  of  the  solution  ordered  by  the 
Edinburgh  College  is  0.880,  which  ia  the  strength  of  the  liquid  as  prepared  by  the 
manufacturer.  The  London  College  fixes  the  ep.  gr.  at  0.882;  the  Dublin  College 
at  0.000.  In  a  warm  atmosphere,  and  especially  when  the  bottle  is  freqnenUy 
opene<l,  or  when  the  liquid  ia  poured  from  one  vessel  to  another,  the  gas  escapes 
rapidly  from  the  liquid,  whose  sp.  gr.  is  in  consequence  usually  lower  than  that 
fixed  by  cither  of  the  Colleges.  Dr.  Chrialison  says  the  sp.  gr.  of  the  commer- 
cial solution  commonly  ranges  between  0.S86  and  0.010.  When  mixed  with 
water,  the  sp.  gr.  of  the  mixture  is  that  of  the  mean :  hence,  if  four  volumes  of 
liquor  ammonia)  fortior,  sp.  gr.  0.880.  be  mixed  with  eight  and  a  quarter  volnnMfl 
of  distilled  water,  the  sp.  gr.  of  the  mixture  will  be  about  0.900 :  for  (0.880  x  4) 
+(1.000x8.25)^12.25=0.9608.  The  weight  of  a  cubic  inch  of  liquor  uataif 
niw  fortior,  sp.  gr.  0.880,  is  about  222.16  grains;  that  of  sp.  gr.  0.882  ia  222.W 
grains:  the  latter  holds  dissolved  nearly  400  cubic  inches  of  ammoDiocal  gas. 

The  following  are  about  the  strengths  of  these  solutions,  calculating  from  Dtvy*! 
table: — 

Edinb.  Ph.  Lond.  Ph. 


Liquor  Ammonise  fonior    100.0 


100.O        .        .       100.00 


lOOgnii. 

PUBiTY, — Liquor  ammonia  frequently  oontnins  traces  of  carbonate  of  amnoDia, 
which  may  be  detected  by  lime-water  or  by  a  solution  of  the  chloride  of  oalcimii 
eilherof  which  occasions  awhile  procipitale  {rarboniilfo/limi-)  if  carbonic  addbepn- 
senl.  When  aportion  of  the  liquid  has  been  neutralized  by  purecarbonicacid,  it  ooght 
Dot  to  cause  a  precipitate  by  (he  addition  of  nitrate  of  silver,  of  oxalic  acid,  or  of 
aesquioarbonatc  of  ammonia :  for  the  first  would  indicate  the  presence  of  bydrochlDiie 
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tod  or  eUorine;  the  second  of  lime;  the  third  of  lime  or  other  earthy  matter.  If 
pfure,  it  does  not  effervesce  with  dilute  acids. 

Dr.  Maclagan^  found  some  of  the  volatile  ingredients  of  the  liquor  of  gas  works 
in  liqnor  ammoniao.  When  an  excess  of  nitric  or  sulphuric  acid  was  added  to  the 
sdation  of  ammonia,  a  red  coloration,  passing  into  purple,  took  place.  When  the 
ammonia  was  supersaturated  with  hydrochloric  acid,  and  a  clean  shaving  of  fir  wood 
inserted  in  the  fluid,  it  speedily  hecame  dyed  of  a  rich  purple,  characteristic  of  pyrrol. 
Naphthaline  was  discovered  by  its  odour  and  its  crystalline-looking  particles  when  a 
yortioii  of  the  ammonia  was  supersaturated  with  sulphuric  acid  and  submitted  to 
dbtillation :  the  naphthaline  was  volatilized.  The  residue  of  the  distillation,  being 
mixed  with  a  small  quantity  of  caustic  potash,  evolved  the  odour  of  picoline.  It  is 
^inrfMible,  therefore,  that  this  liquor  ammonise  had  been  obtained  by  direct  distilla- 
tion from  the  ammoniacal  liquor  of  gas  works,  and  not  from  the  punfied  sulphate  or 
moriate  of  ammonia. 

PHTSIOLOOICAL  EFFECTS,  o.  On  Vegetables, — The  effects  of  ammonia  on  plants 
baTO  been  before  noticed. 

fi.  On  Animals. — ^Orfila  injected  sixty  grains  of  liquor  ammoniso  into  the  jugular 
vein  of  a  strong  dog :  tetanic  sti^ness  immediately  came  on,  the  urine  passed  invo- 
luntarily, and  the  animal  became  agitated  by  convulsions :  death  took  place  in  ten 
■inntea.  The  body  was  immediately  opened,  when  the  contractile  power  of  the 
maclea  was  found  extinct.  In  another  experiment,  thirty-six  grains  of  concentrated 
solution  of  ammonia  were  introduced  into  the  stomach,  and  the  oesophagus  tied;  in 
ffB  minntes  the  animal  appeared  insensible,  but  in  a  few  moments  after  was  able  to 
lalk  when  placed  on  his  feet;  the  inspirations  were  deep,  and  his  posterior  extre- 
■itieB  trembled.  In  twenty  hours  he  was  insensible,  and  in  twenty-three  hours  he 
fisd.  On  dissection,  the  mucous  membrane  of  the  stomach  was  found  red  in  some 
flaoes.  These  experiments  show  the  effects  of  large  doses  of  this  solution  on  the 
awons  system.  The  first  experiment  agrees  in  its  results  (that  is,  in  causing  tetanic 
omilttons)  with  that  made  by  Nysten,  and  which  has  been  before  mentioned,  of 
Ibowinc  ammoniacal  gas  into  the  cavity  of  the  pleura.  From  the  convulsions  it 
■ay  be  inferred  that  in  these  instances  the  spinal  marrow  was  speeifically  affected. 

7*  On  Man,  aa.  Local  Effects. — In  the  concentrated  form  the  local  action  of 
Bqnor  ammonise  is  exceedingly  energetic.  Applied  to  the  skin,  it  causes  pain,  red- 
iMBy  vesication,  and  destruction  of  the  part ;  thus  acting,  first  as  a  rubefacient,  then 
m  a  vesicant,  and  lastly  as  a  caustic  or  corrosive.  Its  emanations  are  also  irritant : 
when  they  come  in  contact  with  the  conjunctival  membrane,  a  flow  of  tears  is  the 
nnlt;  when  inhaled,  their  powerful  action  on  the  air-passages  is  well  known.  Per- 
ms in  syncope  are  observed  to  be  almost  immediately  raised  from  a  death-like  state 
■erelj  by  inhaling  the  vapour  of  this  solution.  In  cases  of  insensibility,  it  must  be 
employed  with  great  caution ;  for,  if  used  injudiciously,  serious,  or  even  fatal  con- 
teqnences  may  result.  Nysten^  tells  us  that  a  physician,  for  some  years  subject  to 
qaiepay,  was  found  by  his  servant  in  a  fit.  In  order  to  rouse  his  master,  the  latter 
applied  a  handkerchief,  moistened  with  this  solution,  to  his  nose  so  assiduously,  that 
M  brought  on  bronchitis,  of  which  the  patient  died  on  the  third  day.  In  the  Ediu' 
bmyh  Medical  and  Surgical  Journal  there  is  the  report  of  the  case  of  a  lad  whose 
dieath  was  produced,  or  at  least  hastened,  by  an  attendant  applying,  '*  with  such 
unwearied  but  destructive  benevoleDce,''  ammonia  to  the  nose,  that  suffocation  had 
almost  resulted.  Dyspnoea,  with  severe  pain  in  the  throat,  immediately  succeeded, 
and  death  took  place  forty-eight  hours  afterwards.  A  French  physician  also  suffered 
nleeration  of  the  mouth  and  violent  pulmonary  catarrh  in  consequence  of  the  cxces- 
Kve  use  of  ammonia,  given  as  .an  antidote  for  hydrocyanic  acid.  More  recently 
another  case  of  poisoning  by  the  vapour  of  ammonia  has  been  published.^  It  arose 
from  the  accidental  bursting  of  a  carboy  of  liquor  ammoniaD.    The  mucous  nienibrane 
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*  Cbmiisua,  Trtati&e  on  Foisons.  '  Joum.  dt  Chim.  Mid.  t.  vi.  p.  409,  Sndo  s6r. 
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of  the  nose  and  lips  was  destroyed.  The  tongue  was  deprived  of  its  epitbelhim,  uid 
a  large  i^uaDtity  of  sanguiDoous  frotL  L'ucuped  from  tbc  mouth.  The  respiration  vas 
so  difficult,  that  suffocution  wua  fenrei.  The  pulse  wus  feeble,  irregular,  and  fre- 
quent. There  were  no  coQvulijiouB.  Bruuchitis  nupervened,  but  tho  patiant  reco 
vered. 

When  the  solution  of  ammonia  iaswullowed  in  1»rge  doses,  it  acts  as  a  poirerfnlly 
corrosive  poison;  but  modern  well-marked  cases  of  poisoaiog  by  it  in  ibe  htunan 
subject  are  wanting.  However,  it  is  very  evident  that  violent  inflammation  of  «U 
that  psrt  of  the  alimentary  canal  witb  which  the  poison  may  be  in  contact,  would 
be  the  result,  and  if  much  were  taken,  decomposition  of  the  part  might  be  eipecled. 
When  swsJlowed  in  a  very  dilute  form,  and  in  small  quantity,  the  local  pheoQuena 
are  not  very  marked,  and  the  effect  of  the  substance  is  then  seen  in  tbo  affevtion  of - 
the  general  system. 

The  chemical  action  of  ammonia  on  the  tissues  is  analogous  to  that  of  the  other 
slkalies  (see  ante,  p.  143). 

(38.  Remote  effecu. — Tho  remote  effects  maybe  investigated  under  two  head*, 
KKording  as  they  are  produced  by  small  or  large  doses.  In  smull  or  tJu^rtrprttic 
dotet,  such  as  we  are  accustomed  to  etuploy  in  the  treatment  of  diaeasea,  amniODia 
acts  *3i  a  diffusible  stimulant,  excitant,  or  c^cfacient  (see  ante,  p.  260).  It  prodoeet 
a  sensation  of  warmth  in  the  mouth,  throat,  and  epigastrium,  frequently  atlendol ' 
with  eructations.  A  temporary  excitement  of  the  vascukr  system  succeeds,  but  lUi 
quickly  subsides.  The  heat  of  the  skin  is  sometimes  increased,  and  there  b  a  tend- 
ency to  sweating,  which,  if  promoted  by  the  use  of  warm  diluents  and  etotbing,  fre- 
quently terminates  in  copious  perspiration.  But  the  skin  is  not  the  only  secreting 
organ  stimulated  to  increased  exertion  ;  we  observe  the  kidneys  produce  more  mine, 
and  frequently  the  quantity  of  bronchial  mucus  is  increased.  The  nervous  system 
isalsoaffected,  and  the  activity  of  its  functions  heigh  teaod.  Wibmer*  madeseveial 
experiments  on  himself,  and  found  that  ammonia  affects  the  bead,  soraetimes  canaag 
oppression  or  a  sense  of  fuluew,  but  no  pain.  The  increased  capability  of  nmscakr 
excition,  and  the  greater  facility  with  which  all  the  functions  ore  executed,  are  for* 
tber  indications  of  the  action  of  ammonia  on  the  nervous  system. 

There  ii,  liawerer,  simeth  in  g  fmsikBbljr  different  between  ibe  tlitnulantetTeciB  orammooia 
and  llioae  of  hIcoIioI  or  opium.  Tlie  fim  EUti  on  tbo  VHtculnr  •jrtiem  cliiefly  ;  ilis  iwo  lotMC 
(HI  die  ceicbial  tjtlem.  'L'l>e  fint  lias  been  icrtneil  by  Ur.  G.  B.  WoDd'  an  nneiial  iiiinulaMj 
the  lutier  cerebrul  ■timuluiiis.  Tbe  Srsi  may  be  employed  wiili  great  beeeQt  in  many  inBan* 
nalory  and  rebrito  caies,  in  wliicli  llie  lauer  praves  highly  prejudicial.  According  lo  Dr.  HS 
Ungi'Binmoniii  a  tut,  like  wine  and  li  nature  oropium.a  diffusible  iliinulam.  "In  the  Rrttplaon' 
be  obwrvei.  >-uninaniB  ii  iiseil  empiriRally,  by  the  moit  ahlo  nf  the  pcorewion.  in  Cbm*  whMS 
tbey  know  rtom  experienoe  ihnt  ihey  tnuit  not  employ  win*  or  linciure  of  opium.  Tlii*  aloM 
«how»  thai  it  jg  nol  really  a  dilTufible  Fliinulanl — it  ia  a  local  oiis;  ami  ai  sucli.  ibrtwiKli  (ha 
meJiuiii  at  the  solar  pleiiia,  eitiles  the  hmrl  momenliirily,  tbougb  not  injmioiiirly.  A«aln,  m 
ft!  (torn  being  B  diffuulile  »ti;nulus,  it  Lmmeitimet]'  iitiiioa  wiih  HniniBl  acidi,  and  then  rirruUio. 
W  i*  d^tmd,  not  at  a  ilininlnni.  hut  as  n  udatnt  saline  ;  lo  ai  id  perforni  llie  double 
of  a  loinporiiry  local  atiniulunt  m  the  gtomaoh  and  hcari.  and  a  BeiJiiii«e  lo  inllamcil 
elaawUere,  although  ihe  latier  indiiation  be  not  coDUsmplatfd  in  i»  admin idratkia." 

The  rffeeit  of  large  or  jmuanout  dona  on  the  human  subject  have  not  beflt  d»- 
Mlibed ;  but  that  the  nervous  system  is  affected,  seems  probable  from  a  case  mentioned 
by  Flenck.*  which  terminated  fatally  in  four  minutes,  though  the  eymptotns  an 
■M  related  (see  ammonia;  saquicarbimat). 

If  we  compare  the  effects  of  ammonia  with  those  of  other  stimulants,  as  camphor, 
wtM,  and  opium,  we  observe,  in  the  first  place,  that  the  infiucnee  of  ammonia  ii 
imctpally  manifeBt«d  in  the  ganglionic  and  true  spinal  systems — while  the  other 
'ints,  above-mentioned,  affect  the  cerebral  system.  Thus  the  effects  of  iB- 
3  usually  exhibited  on  the  circulation,  respiration,  secretion,  and  ajw- 
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actions;  bat  camphor,  wine,  and  opium,  though  they  also  affect  these 
fbnctaons,  yet  they  principally  affect  the  intellectual  functions.  Secondly,  the 
eflbots  of  ammonia  are  more  transient  than  those  of  the  other  agents  just  referred 
to.  Thirdly,  the  vascular  excitement  caused  by  wine  and  opium  is  attended  with 
diminiBhed  mucous  secretion,  and  is  allied  more  to  an  ordinary  febrile  attack. 

Uses. — ^Ammonia  is  adapted  for  speedily  rousing  the  action  of  the  vascular  and 
reqnratory  systems,  and  for  the  prompt  alleviation  of  spasm.  It  is  more  especially 
fitted  for  fulfilling  these  indications  when  our  object  is  at  the  same  time  to  promote 
the  action  of  the  skin.  It  is  calculated  for  states  of  debility  with  torpor  or  inactivity. 
It  18  also  used  as  an  antacid  and  local  irritant. 

1.  /»  difitpeptic .  complaints,  accompanied^  with  preternatural  acidify  of  stomach 
and  flatulence^  but  without  inflammation,  a  properly  diluted  solution  of  ammonia 
may  be  employed  with  a  twofold  object — that  of  neutralizing  the  free  acid,  and  of 
atimolAting  the  stomach.  It  must  be  remembered  that  the  healthy  secretions  of  the 
stomach  are  of  an  acid  nature,  and  that  the  continued  use  of  ammonia,  or  any  other 
alkali,  must  ultimately  be  attended  with  injurious  results,  more  especially  to  the 
digestive  functions.  While,  therefore,  the  occasional  employment  of  alkalies  may 
be  serviceable,  their  constant  or  long-continued  use  must  ultimately  prove  dele- 
terious. 

Ammonia  may,  under  some  circumstances,  be  employed  to  neutralize  acids  intro- 
duood  into  the  stomach  from  without,  as  in  poisoning  by  the  mineral  acids ;  though 
ehalk  and  magnesia  would  be  more  appropriate,  being  less  irritant.  It  is  a  valuable 
antidote  in  poisonine  by  hydrocyanic  acid.  Its  beneficial  operation  has  been  ascribed 
to  the  union  of  the  alkali  with  the  acid,  whereby  hydrocyanate  of  ammonia  is  formed; 
bat  since  it  has  been  found  that  this  salt  is  highly  pobonous,  it  is  evident  that  this 
stftlement  cannot  be  correct.  Some  have  ascribed  the  activity  of  the  hydrocyanate 
lo  its  decomposition  by  the  free  acids  of  the  stomach,  and  the  consequent  evolution  of 
fiee  hydrocyanic  acid ;  but  this  explanation  is  not  satisfactory.  1  believe  the  effi* 
ciency  of  ammonia  as  an  antidote  to  poisoning  by  hydrocyanic  acid  arises  from  its 
exerting  an  influence  of  an  opposite  nature  to  that  of  the  poison.  In  poisonins  by 
the  oil  of  bitter  almonds,  or  other  agents  supposed  to  contain  this  acid,  ammonia  is 
equally  serviceable.  The  antidote  should  be  given  by  the  stomach,  if  the  patient 
gwallow,  and  the  vapour  should  be  cautiously  inhaled. 

2.  To  produce  local  irritation,  ruhef action,  vesication,  or  destruction  of  tJie  parU 
a  local  agent,  ammonia  has  been  employed  in  a  variety  of  diseases — ^some- 

tunes  as  a  rubefacient  or  irritant,  sometimes  as  a  vesicant,  and  occasionally  as  a 
caastic  Thus  it  is  employed  as  a  rubefacient  in  rheumatic  and  neuralgic  pains,  and 
as  a  counter-irritant  to  relieve  internal  inflammations.  As  a  local  irritant,  a  weak 
eolation  has  been  injected  into  the  vagina  and  uterus,  to  excite  the  catamenial 
discharge ;  but  there  are  some  objections  to  its  use.  Thus,  it  is  a  m.ost  unpleasant 
kind  of  remedy,  especiallv  to  jouog  females ;  moreover,  the  stoppage  of  this  discharge 
is  in  many  cases  depenaent  on  constitutional  or  remote  causes,  and,  therefore,  a 
t0|»cal  remedy  is  not  likely  to  be  beneficial.  Lavagna  employed  ten  or  fifteen  drops 
of  the  solution,  diluted  with  milk.     The  following  is  Nisato's  formula  : — 

K- Ammon.  liquid,  gtt.  xl;  Decoct.  Honiei  unc.  viii;  Mucilag.  Arab.  unc.  diniid.   Misce,  et 
flant  quatuor  intra  diem  injectiones. 

Sometimes  ammonia  is  employed  as  a  vesicatory;  and  it  has  two  advantages 
cnrer  cantharides — a  more  speedy  operation,  and  non-affection  of  the  urinary  organs. 
It  may  be  emploved  either  in  the  form  of  ointment  or  solution.  As  a  caustic,  the 
strong  solution  of  ammonia  may  be  sometimes  used  with  advantage  in  the  bites  of 
rdrid  animals. 

3.  The  I'aj^ovr  of  the  solution  of  ammonia  may  he  inhaled  when  we  wish  to  make 
a  powerful  impression  on  the  nervous  system — as  in  syncope,  or  to  prevent  an  attack 
of  epilepsy.  To  guard  against  or  relieve  fainting,  ammoniacal  inhalations  are 
very  powerful  and  Uifcful:  their  instantaneous  operation  is  frequently  astonishing. 
Pinel  says  he  once  saw  an  attack  of  epilepsy  prevented  by  this  meaus.    The  patient 


430 


INOllGAXIC  BODIES.— Water  or  Amnion 


•I 


of  the  noso  and  lips  was  destroyed.     The  tongue  was  deprive'' 
u,  hiT'fUi  iiuautity  of  saD<iuin(M»us  froth  escaped  from  the  moir 
so  diificultf  that  sufTucation  was  feared.     The  pulse  wan 
quell t.     There  were  uo  convulsions.     Bronchitis  superv 
ven-d. 

When  the  solution  of  ammonia  is  swallowed  in  larir 
corrosive  puisou;  hut  nifHlern  well-marked  cases  of 
subject  are  wanting.     However,  it  is  very  evident 
that  part  of  the  alimentary  canal  with  which  th" 
be  the  result,  and  if  much  were  taken,  dccomp«>> 
AVheu  &  wallowed  in  a  very  dilute  form,  and  in 
are  not  very  marked,  and  the  effect  of  the  .^s. 
the  gencml  system. 

The  chemical  action  of  ammonia  on  t^ 
alkalies  ( see  antt^j  p.  14^]). 

/33.  Jit  mote  etJ'evU. — ^The  remote  «.  *" 
according  as  they  are  produced  by 
doatif,  bueh  as  we  are  accustomed 
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.I'll! ».'.•*,  and  when 

I !  1 1 1 1 1  on  ia  recoverc*d  ; 

•  -tfiod  a  patient  in  the 

.  :<.adily  believe,  but  it  must 

Mr.  Smce,  as  a  topical  cxpecto- 


>f  .'ii'.i 

I  its!  /' 


'  'tud  stmhrific  with  manifest  ad- 

^'  ire  illustrations  : — 

r  s?me  time,  and  where  all  violent 

.-t:ar  much  disordered,  it  is  occasion- 

:  *j:uld  be  promoted  by  diluents  and 

•jrim — that,  if  it  do  no  good,  it  is  less 

:->  :f  advantage,  given,  during  the  cold 

•:  c  has  receded  from  the  skin,  and  the 

,-*.^:  benefit,  on  account  of  its  stimulant 

...    f  these  cases  the  reces.»iion  arises  from, 

.   • ;:  iition  of  the  bronchial  membrane,  for 

^•v.-::ally  pneumonia  and  rheumatism),  where 

;r.  b<?en  reduced  by  proper  evacuations,  and 

«  •'vzmble  to  the  loss  of  blcKxl,  ammonia  has 

.  h  decoction   of  senega,  I  have   found  it 

^      5ec  iSrn*ya.) 

..  hs  $i/sffm,  ammonia  is  frequently  employed 

is  been  used  to  relieve  the  cerebral  disorder 

•  m:  cerebro-spinants  commonly  termed  sedatives 

•:rx*yanic  acid — ammonia  is  a  most  valuable 

1  ■v^■s<^^  to  possess  a  specific  influence  in  relieving 

"'  .^t-ai  accompanied  with  spasmixlic  or  convulsive 

-1  laong  the  remedies  denominated  aitfisjnt.ym'.niu\ 

.*  advantage  in  delirium  tremens.    It  was  a  reme<ly 

'**     ,  T  Indian  cholera,  and  occasionally  procured  re- 

-     ***    ,..*  ii/i/wrr/s — ns  serpents  and  insects — amin<mla  is 
x^f  effects.     There  dms  nnt  ap|H'ar,  howt-vrr,  any 
■■-  *    ^  :hat  it  is  a  spci-itic :  in  fact,  Fontana  declares  that 

j0 
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•VilutoJ  acids — as  vinegar,  lemon,  or  orange  juice,  &c.- 
■  !.     To  abate  tbe  inflammatory  symptoms  caused  by  the  inha- 
;  •  i.r,  l-loodlettiug  has  been  found  serviceable. 

M   \)1)10XLE,  L.  E.  D.  [U.S.];  Limment  of  Amnwnia ;   YdaHU 
'///  n,ttt  Jfjrttflioni.-^^oiution  of   Ammonia  f 3j ;   Olive  Oil  fjij 
.Mix  and  shake  them  well  together.) — This  is  an  ammoniacal  soap  com- 
1.  :\w  oKru-margaratc  of  ammonia  mixed  with  some  glycerine.^  It  is  employed 
'rTi:i]  stimulant  and  rubefacient,  to  relieve  rheumatic  and  neuralgic  pains, 
:  tnii  ■-",  .-ore-throat,  sprains,  bruises,  &c. 

J.  LIMHEMITI  AMMOXI.E  COMPOSITUM,  E. ;  Compaund  Limment  of  Ammonia.— 
■  >?fougi'r  Aqua  Ammonias  [sp.  gr.  0.880]  fjv;  Tincture  of  Camphor  f^ij ; 
^^pi^it  of  liosemary  f5j.  Mix  them  well  together.  This  liniment  may  be  also 
m-d/le  weaker  for  some  purposes,  with  three  fluidounces  of  Tincture  of  Camphor 
and  two  of  Spirit  of  Rosemary.) — These  are  obvious  imitations  of  Dr.  Granville's 
counier-irntating  or  autttfj^nf/ia  lotioms.*  This  liniment  may  be  used  so  as  to  pro- 
duce mbefaction,  vesication,  or  cauterization.  A  piece  of  linen  six  or  seven  times 
folded,  or  a  piece  of  thick  and  coarse  flannel  impregnated  with  this  liniment,  is 
to  be  applied  to  the  part  and  covered  with  a  thick  towel,  which  is  to  be  firmly 
]»6a8ed  against  the  part.  If  rubefaction  merely  be  desired,  the  application  is  &on- 
ttnoed  for  from  one  to  six  or  eight  minutes ;  but  from  ten  to  twelve  minutes'  are 
necessary  to  excite  vesication  and  cauterization.  In  painful  and  spasmodic  affeo- 
tifflis,  as  neuralgia,  cramp,  &c. ;  in  rheumatism,  lumbago,  and  swollen  and  painful 
affections  of  the  joints ;  in  headache,  sore-throat,  sprains,  and  many  other  cases, 
benefit  may  be  obtained  from  a  powerful  and  speedy  counter-irritant  like  this,  as 
stated  by  Dr.  Granville. 

L  VHGUE-iniM  UIONI^ ;  LiparoU  d'Ammomaque ;  Pommade  AmmoviacaU 
de  Gondrci ;  Gondret'i  Ammoniaaxl  Ointment. — ^The  formula  for  this,  as  given  by 
Soabeiran,^  is  as  follows :  Suet  one  part.  Hog's  Lard  one  part,  and  Strong  Solu- 
tion of  Ammonia  two  parts.  In  Gondret's*  work,  however,  the  following  formula 
b  pven  :  Hog's  Lard  5^^j ;  ^'^  ^^  Sweet  Almonds  5*^^;  ^^^  Strong  Liquid 
Ammonia  from  5^  to  5^j*  ^Iq\\>  the  lard,  mix  it  with  the  oil,  and  pour  them 
into  a  wide-mouthed  bottle  with  a  ground  glass  stopper;  then  add  the  ammonia, 
eloee  the  bottle,  mis  the  contents  together  by  shaking,  and  keep  the  mixture  in  a 
eool  place. — This  ointment,  rubbed  on  tbe  skin  and  covered  by  a  compress,  speedily 
prodncea  vesication.  Without  the  compress  it  causes  rubefaction.  It  is  a  very  useful 
rabefecient,  vesicant,  and  counter-irritant. 

4.  TDICTEKi  IHIONI^  GOMPOSITA,  L.;  Compound  Tincture  of  .4  mm^ww.— (Mastic 
Q;  Rectified  Spirit  tjix;  Oil  of  Jja vender  ni^xiv;  Stronger  Solution  of  Ammonia 
Macerate  the  mastic  in  the  spirit,  that  it  may  be  dissolved,  and  pour  off  the 
efear  tincture;  then  add  the  other  ingredients,  and  shake  them  all  together.) — This 
fiqiiid  is  milky,  owing  to  the  separation  of  mastic  from  its  spirituous  solution  by  am- 
monia. This  preparation,  which  formerly  contained  oil  of  amber  and  was  called 
mirihu  ammonim  siiccinatuSy  is  an  imitation  of  the  liquid  commonly  called  JiJau  de 
Ime^{Agtia  Lucise),  after  its  inventor,  who  by  some  is  said  to  have  been  an  apothe- 


Che  articles  Soap  and  Olive  Oil. 

•  lMM€€tj  Oct.  97^  1S38;  and  Brit,  and  For.  Med.  Rev.  toI.  vii.  p. 292.  Also,  Dr.  Oninville'f  work, 
tnfitlfwl  CounUT'trrttation.  its  Principles  and  Practice^  illuxtratrd  by  one  hundred  eases  0/  the  mostpain- 
/W  amd  importaMt  diseases  efftttually  cured  by  external  applications^  Lond.  Ib36. 

■  ir«VM«ii  Traiti  de  Pharmaeie,  t.  ii.  p.  30*2,  2nde  6d.  Paris.  1840. 

•  Tr*iti  Tkioriane  et  Pratique  de  la  Diriration  rontre  les  Affections  les  plus  eommvnes  en  gin^ralj  telle 
to  Flilkcrtf  V Injlammation^  VHimorrhagie,  kc.  Paris,  1837:  reviewed  in  the  British  and  Foreign  Medi- 
tmi  X«VMI0,  Tol.  Tii.  p.  S6. 

■  See  tbe  hiitury  of  this  preparation  in  Reokmnnn's  Hist,  of  Inventions  and  Dixroveries^  vol.  iv.  p.  595, 
Lond.  1S14.  Beekmann  says  that  Duasic,  in  his  Elaboratory  laid  open  (Lund.  1756),  first  guve  a  proper 
BecooBt  of  Chia  preparation. 

VOL.  I. — ^28 
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car;  at  Lille,  fil.  B.  Jusaien'  gave  it  to  one  of  bia  popila  wbo  had  been  bitl«n  bj 
B  viper;  bdJ,  an  the  pittieot  recovered,  the  remedy  acquired  considerable  celebmy 
aa  a  oountur- poison  to  the  biles  of  Teuomous  BDakea.  But  FoDtana'  has  akown 
that  ammonia  (ita  active  priociple)  does  not  posseaa  anj  powers  of  this  kind.  The 
compound  tincture  of  ammonia  is  a  powerful  an li spasmodic  stimulant,  and  is  now 
principullj  employed  aa  an  antihysteric,  in  doses  of  from  ten  to  thirty  or  forty 
minims.  It  has  also  been  used  as  a  stimulating  embrocation.  In  angina  pectoris 
it  is  also  sometimes  used  as  a  atiiuulant  and  antispasmodic. 
[TliB  U.  S.  P.  ilirecM:  Miiiiaie  of  Amtnnnia  in  fino  pa«iier,  Lime,  mgIi  a  pound;  Aloobol 

muriate  of  ammonia,  and  proueeJ  in  (he  mnnner  direclnl  for  folulion  of  ntninonia,  the  nlcahol 
bsing  intndiideil  into  ibo  quart  boitle  insieatl  of  di«[illeJ  water,  When  all  ihg  Bnimmia  ha* 
ooms  over,  fnnore  ihe  liijiiot  eoniained  in  ilie  quHrt  bmile  and  keep  ii  in  (iiinll  IkMiIm  Well 
(IDpped.     One  hanitreil  grain*  sanirate  Ihiny  of  officinal  aulpburic  acid,] 

f.  SPIEITII8  SMMOSU;  E.;  S;>.V.(  o/ Jmrnwim— (Rectified  Spirit  Oij;  Frsflh- 
bnrnt  Lime  S'ijr  •'^luriate  of  Ammonia,  in  very  fine  powder,  ^viij;-  Water  f^viaa. 
Let  the  lime  be  slaked  with  the  water  in  an  iron  or  earthenware  vessel,  uid  cover 
the  vessel  till  the  powder  be  cold;  mix  tbe  lime  and  muriate  of  ammonia  quickly 
and  thoroughly  in  a  mortar,  and  transfer  the  mixture  at  once  into  a  glass  retort; 
adapt  to  tbe  retort  a  tube  which  passes  nearly  to  the  bottom  of  a  holtlc  contniuing  tbe 
rectified  spirit ;  heat  tbe  retort  in  a  sand-bath  gradually,  so  long  as  anything  passes 
over,  prestrring  tbe  bottle  cool.  The  bottle  shonld  be  large  enough  to  contain  one- 
balf  more  than  the  spirit  used.) — In  this  process  we  obtain,  by  tbe  mutual  reaction 
of  the  sal  ammoniac  and  lime  (see  ante,  pp.  423  and  424),  ammoniacel  gas,  which 
paoaes  over,  and  is  dissolved  in  the  spirit  contained  in  the  receiver.  This  prepan- 
tion,  which  is  a  solution  of  caustic  ammonia,  is  a  more  energetic  solvent  of  renna 
and  volatile  oils,  and  a  more  powerful  physiological  agent  than  its  nameaake,  tbe 
^irilat  ammonia;  of  the  London  and  Dublin  Pbarmacopceias,  which  is  a  solution  of 
oarbonate  of  ammonia.  It  is  a  stimulant  antispasmodic,  Dosos  ni^xxx  to  f^j' — 
The  Edinburgh  College  directs  it  to  be  employed  in  the  preparation  of  tbe  SjiiriUa 
Ammonia;  Aromalicut,  Spintu*  Anvnonix  fatidut,  Tinctura  Canlorei  Amnumiala, 
TVncdira  Guaiad  AmmoHtatu,  Tuictitra  OpU  Ammoniata,  »ad  Tinctura  Valeriatus 
AmmoHi'ila. 

6.  SPIMTUS  IMBHI^  JBOHIlTICrS,  E.  D.    (See  p.  437.) 


HtsTnRY  — Both  solid  and  liquid  compounds  of  ammonia  and  carbonic  acid  faavs 
fcean  k[i'»n  for  several  centuries.  The  manufacture  of  solid  carbonate  of  ammonia 
hM  been  probably  long  known  la  the  Hindoos.  Ainslie*  gives  a  Tamuol  formula 
§tt  ita  preparation  by  tbe  sublimation  of  a  mixture  of  sal  ammoniac  and  chalk,  but 
te  tee  is  unknown.  Tbe  Arabians  perhaps  derive  their  knowledge  of  carbonata  of  ' 
^^Bonia  &oin  the  Hiailooa.  Gebcr*  speaks  of  tal  urinm  "  mads  of  ibe  calcined 
^^a  <J  the  urine  JiBtilled."  Raymond  LuUy,  in  the  13tb  century,  was  acquainted 
wdfc  tk«  impure  solution  of  carbonate  of  ammonia  obtained  from  putrid  urine;  and 
it  m  fiwhiMo  that  the  Arabians  had  known  it  long  before.     Basil  Valentine*  speaks 

X^  icaJ  dislinution  between  ammonia  and  its  carbonate  waa  pointed  ont  by  Pr. 
Bl^ft  i>  1T&6-     Sir  H.  Davy*  ascertained  the  exiaience  of  many  varieties  of  CK- 
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Vmite  of  ammonia,  ''oontaiDing  yerj  different  proportions  of  carbonic  acid,  alkali, 
tad  water."  His  brother,  Dr.  J.  Davy,*  ascertained  the  existence  of  three  definite 
conpoimda,  vis.  carbonate,  sesquicarbonate,  and  bicarbonate— and  further,  a  hj- 
dratod  carbonate. 

More  recently  Professor  Heinrich  Rose*  has  described  no  less  than  twelve  com- 
UnatioDfly  as  follows: — 

Fommlte, 
(The  carbonic  acid  if  aMamcd  to 
be  combined  with  ammonia.) 

Nmtral  or  Mono-  C    1.  Neutral  anhydrous  carbonate NH*  CO' 

obH^moIc  . . .  t   2.  Neutral  hydrous  carbonate 2NH>  2C0>       HO 

r    3.  f  Carbonate  with  4  equivalents  of  water  . . .  4NH*  SCO'    4H0 

^  CmrbomaU  -  •   ^    4.  f  Carbonate  with  5  equivalents  of  water  .  . .  4NH>  5C0*     5EfO 

(    5.  I  Carbonate  with  12  equivalents  of  water  . .  4NH*  5C0>  12H0 

C    6.  &eRqiiicarbonate(oonrinriercial)with2equiva- )  nwua  onna     nti/\ 

aagmoMrbomUe,]            lenis  of  water J  ^^^  ^^^     ^^ 

(    7.  Sesquicarbonate  with  5  equivalents  of  water  2NH'  SCO*     6H0 

ICarbomaU,..        8.  i  Carbonate 4NH»  7COM2HO 

9.  Bicarbonate  with  2  equivalents  of  water  .  .  .  NH>  2C02     2H0 

Bicarbonate  with  2^  equivalents  of  water  .  .  .  2NH'  4C0<     5H0 

Bicarbonate  with  3  equivalents  of  water  .  .  .  NH*  2C0'     3H0 

I  CarbotmU  . .      12-1  Carbonate 4NH»  9C0«  lOHO 

Natural  History  (see  Ammonia,  p.  423). — Carbonate  of  ammonia  is  formed 
during  the  putrefaction  or  destructive  distillation  of  those  organic  substances  which 
eoQtain  nitrogen.     It  is  a  coustituent  of  rain  water. 

FtePERTiES. — All  the  combinations  of  ammonia  and  carbonic  acid  are  solids 
which  have  an  ammoniacal  odour ;  but  the  greater  the  quantity  of  carbonic  acid 
Aej  contain,  the  weaker  is  their  odour.  It  is  not  perceptible  at  first  in  the  recentlj 
yrqiared  combinations  with  excess  of  carbonic  acid,  and  not  till  they  have  been 
praorved  in  a  vessel  for  some  time  unexposed  to  the  air.  The  anhydrous  carbonate 
mj  be  volatilised  unchanged^  but  all  the  combinations  with  more  carbonic  acid 
thui  contained  in  the  neutral  salt  do  not  volatilize  undecomposed  (Rose). 

Characteristics. — Volatilizable  without  residuum.  When  heated  with  water  and 
a  emstic  alkali  or  earth,  they  evolve  ammoniacal  gas,  the  characters  of  which  have 
been  already  stated  (see  ante,  p.  424). 

A  solution  of  a  carbonate  of  ammonia  is  distinguished  from  a  solution  of  caustic 
ammonia  by  its  effervescence  with  a  dilute  mineral  acid,  and  by  the  white  precipi- 
tates which  it  occasions  with  lime-water,  with  chloride  of  barium,  and  with  chloride 
of  calcium. 

The  neutral  or  monoearbonate  of  ammonia  is  distinguished  from  the  other  car- 
bonates by  the  following  circumstances:  If  the  solution  contain  a  neutral  carbonate 
enlj,  the  whole  of  its  carbonic  acid  is  thrown  down  in  combination  with  baryta  by 
the  addition  of  chloride  of  barium,  and  the  liquor  separated  from  the  carbonate  of 
haiyta  yields  no  further  precipitate  on  the  addition  of  pure  liquid  ammonia:  but  if 
the  solution  contain  any  suporcarbonate  of  ammonia,  a  further  precipitate  takes 
place  when  pure  liquid  ammonia  is  subsequently  added. 

Composition. — Several  of  these  combinations  are  perhaps  double  salts;  espe- 
eially  the  sesquicarbonate  and  f  carbonates,  which  are  probably  compounds  of  the 
anhydrous  carbonate  of  ammonia,  and  either  bicarbonate  of  the  oxide  of  ammonium 
or  bicarbonate  of  ammonia.  If  the  J  carbonate  and  }  carbonate  be  also  considered 
as  double  salts,  of  which  the  neutral  anhydrous  carbonate  forms  the  one  constituent, 
we  are  oompelled  to  assume  the  existence  of  a  quadricarbonate  of  the  oxide  of  am- 
monium, or  hydrous  quadricarbonate  of  ammonia,  a  combination  which  has  never 
yet  been  isolated.     The  J  carbonate  will  then  consist  of  the  anhydrous  carbonate 

'  SdisUmrgk  New  Philosophical  Journal  (or  April,  1634. 

*  PoggeodurflTg  AnnalcHf  vol.  JLlvi.  part  3;  algo,  Tuylof^s  Seientijic  Memoirs^  vol.  ii.  ISll. 
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anj  llio  quad  near  bonate ;  and  tbe  J  carbonate  will  be  composed  of  the  anbjdrons 
uorliDDtile,  tbe  biearbonate,  and  the  quadricarboDatc. 

The  existence  of  an  anhydrous  carbonate  of  ammonia  would  appear  to  be  a  stum- 
bling-block to  Berzeliua's  ammontum  theorj.  Hose,  however,  thinks  that  this  theory 
is  so  plausible,  and  has  justly  been  adapted  bj  so  many  chemisia,  tbat  the  cmmpon' 
lion  and  properties  of  the  anhydrous  carbonate  are  insuffident  to  render  the  theoiy 
less  possible.  This  carbonnte,  therefore,  is  regarded  as  a  peculiar  body,  and  has 
boon  sometimes  termed  carbmiate  of  hi/dromide  (HAd,CO').  Dumas  calls  it  ear- 
bonamidi:  (Ad,CO,HO). 

EFFEcra. — ^The  effects  of  the  carboaates  of  ammonia  are  similar  to,  but  milder 
tltcn,  those  of  pure  or  caustic  ammonia  (see  anfe,  p.  429};  and  they  are  mUdcr  in 
proportion  as  tbe  quantity  of  carbonic  acid  they  contain  is  greater.  The  neutral  or 
monooarbonate,  therefore,  in  more  powerful  than  the  scsquicarbonate,  and  this  than 
the  bioarbonatc. 


» 


1,  Anunonlee  ISonooarbonas. — Neutral  Carbonate  of  Ammonia. 

Formula  2NH>,aC0',U0|  or  (NH',CX?+NH',0,CO").     EquivaJml  Weigkl  87. 

UlXTOBV. — Rose  (sec  onfc,  p.  435)  describes  two  nentml  carbonates  of  ammonia, 
tbe  one  anhydrous,  and  the  other  hydrous.  Tbe  former,  however,  appears  t«  he  an 
amide  (see  above),  The  latter,  therefore,  alone  requires  notice  here.  Kose  tenna 
it  the  neutral  ht/drous  carhonate  of  mnmonui. 

Pr£ParAT10K. — Ilydrated  ncntml  carbouato  of  ammonia  is  the  first,  and,  tlMre- 
fbre,  the  most  volatile,  of  the  solid  products  which  appear  in  the  distillation  of  the 
oommerciol  bydrated  sesquicarbonate  of  ammonia.  If  the  latter  bo  digested  in  ft 
small  quantity  of  water,  we  obtain  a.  solution  of  a  neutral  carbonate  of  ammonia, 
mixed,  however,  with  a  little  of  the  bicarbonate.  When  the  hydrated  scsquioubon- 
ftte  is  distilled  with  alcohol,  curbooic  acid  is  evolved,  and  the  neutral  carbonAte 
passes  into  tbe  receiver  along  with  the  vapour  of  alcohol. 

The  same  neutral  carbonate  is  obtained  when  a  mixture  of  sal  animoniac  and 
caibonate  of  either  soda  or  potash  is  submitted  to  distillation  with  water;  md  en 
this  principle  several  officinal  liquid  preparations  {presently  to  be  mentioned)  of  the 
oeutml  carbonate  are  directed  to  bo  prepared.  At  the  commencement  of  tbe  distil- 
UtioQ  ummoniocal  gas  only  escapes. 

According  to  the  old  or  ammonia  theory,  the  following  equation  expluas  the 
ohftDges  which  ooear:  2(NH',HCI)-|-2(NoO,Cl>)=2NHV2CO',HO+2(NaCl)+ 
HO.  liut  on  the  ammonium  theory  the  equation  is  as  follows:  2(NU*,CI)+ 
2(Na0,IJ0'')=(NH',CO'+NU'O,C0")+2[NaCl)-|-H0, 

PBOrERfiES. — Uydraled  neutral  carbonate  of  ammonia  is  a  crystalline  salt,  har- 
iof  an  ammoniaosl  odour,  but  weaker  than  that  of  a  solution  of  caustic  ammtnia. 
It  18  very  volatile,  and  may  bo  again  sublimed  without  changing  very  essentially  iti 
otHopoMtion.  According  to  Br.  John  Davy,  it  is  a  deliquescent  salt,  but  Rose  did 
not  find  it  to  be  so. 

Ckaracltriaia. — See  ajifr,  p.  435.  Its  solution  yields,  on  the  addition  of  chlo- 
ride of  barium,  a  white  precipitate  (mrtonufeo/Jafj/w):  and  no  further  precipitate 
i(|llblBini-d  by  the  further  addition  of  caustic  ammonia  to  the  niiiture.  This  chs- 
■Mte  distiugui.shes  the  neutrul  carbouute  from  the  supercurhoniiti^s  uf  ammonia 

;  flft~*.  p  «5). 

JjDHPostTlON. — Th^  hydrated  neutral  carbonate  of  ammonia  has,  according  to 


DHPostTlON. — Th^  hydrated  neutral  carbonate  of 
I,  the  following  composition : — 
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According  to  Rose,  this  salt  is  most  probably  a  compound  of  the  anhydrous  car- 
bonate of  ammonia  and  carbonate  of  the  oxide  of  ammonium. 

'Physiological  Effects. — See  ajife,  p.  436.  It  is  less  powerful  than  caustic 
ammonia,  but  more  so  than  the  sesquicarbonatc  and  bicarbonate. 

Uses.-— In  the  solid  state  it  is  not  employed  in  medicine.  Several  officinal 
liqoidsy  however,  owe  their  medicinal  activity  to  it. 

The  solid  neutral  carbonate  of  ammonia  is  preferable  to  the  sesquiCarbonate  for  smelling  bot- 
des,  as  it  does  not  lose  its  pungency  by  keeping,  but  as  it  evaporates  it  leaves  the  residue  as 
good  as  ever.  Whereas  the  sesquicarbonate  by  exposure  gives  out  its  neutral  carbonate,  and 
becomes  the  bicarbonate,  which  has  but  little  odour.  Mouhbbt's  OaiGiifAL  PaBSTOif  Smill- 
nni  Salts  are  said  to  be  the  monocarbonate  to  which  some  volatile  oils  have  been  added. 
The  Pbestox  Salts  sold  in  the  shops  as  a  substitute  are  prepared  extemporaneously  by  adding 
a  few  drops  of  liquor  ammonise  tbrtior  and  some  volatile  oils  to  coarsely  powdered  sesquicar- 
bonate  of  ammonia. 

L  spmrnis  ammonm;  aromaticus,  l.e.i).  [u.s.];  SpirUua  Saiis  voiatms  ouo- 

w.%  ;  Spirit  of  ISal  Vofatiic. — The  preparation  of  the  London  Pharmacopoeia  is  a 
solution  of  the  carbonate  of  ammonia ;  but  those  of  the  Edinburgh  and  Dublin 
Pharmacopoeias  contain  caustic  ammonia. 

The  London  College  gives  the  following  formula:  Hydrochlorate  of  Ammonia  5  vj;  Carbon- 
ate of  Potash  Jx;  Cinnamon  bruised,  Cloves  bruisetl,  of  each  ^ijss;  Lemon  Peel  3V;  Recti- 
fied Spirit,  Water,  of  each  Oiv.     Mix  them,  and  let  six  pints  distil. 

In  ibis  process  double  decomposition  takes  place,  as  already  noticed,  and  the  car- 
bonate of  ammonia  distils  over  with  the  spirit  and  part  of  the  water  flavoured  by 
the  essential  oils  of  the  aromatics  used.     The  sp.  gr.  of  this  preparation  is  0.918. 

The  Dublin  College  orders  of  Rectified  Spirit  Oiij ;  Stronger  Solution  of  Ammonia  f^vj  ;  Oil 
of  Lemon  f  Jss;  Oil  of  Nutmeg  f^ij  ;  Oil  of  Cinnamon  f^ss.  Dissolve  the  oils  in  the  spirit, 
lad  add  the  solution  of  ammonia;  mix  with  agitation,  and  iilter. 

The  Ettinbwrgh  College  orders  of  Spirit  of  Ammonia  (see  antt,  p.  434)  f^viij;  Volatile  Oil 
of  Lemon  Peel  i'^j  ;  Volatile  Oil  of  Rosemary  f^iss.     Dissolve  the  oils  in  the  spirit  by  agitation. 

[The  U.  S.  P.  orders  of  Muriate  of  Ammonia  five  ounces;  Carbonate  of  Potas^^a  eight 
oonces;  Cinnamon  bruised,  Cloves  bruised,  each  two  drachms;  Lemon  Peel  four  ounces; 
Aloohol,  Water,  each  five  pints.     Mix  them,  and  distil  seven  pints  and  a  half.] 

Prepared  according  to  the  London  Pharmacopceia,  its  sp.  gr.  is  0.918  ;  according 
to  the  Dublin  PbariDacopceia,  0.852.  It  is  frecfucntly  employed  in  languor,  fainting, 
hysteria,  flatulent  colic,  and  nervous  debility,  in  doses  of  from  f^ss  to  f5ij  pro- 
perly diluted  with  water.  It  is  employed  by  the  London  College  in  the  preparation 
of  Tinctura  Guaiaci  Compositaj  and  Tinctura  Vaicriance  Composita, 

f.  SPBITUS  AMMOSLE  FffiTIDUS,  L.  E.  D. ;  Sjnritus  Volatilis  Fi^tUlm ;  Fetid 
Spirit  of  Ammouia. — In  this,  as  in  the  preceding  preparation,  a  difierence  exists 
in  the  formulse  of  the  British  Colleges.  The  London  College  uses  a  solution  of 
ctrbonate  of  ammonia,  while  the  Edinburgh  and  Dublin  Colleges  employ  a  solu- 
tion  of  caustic  ammonia. 

The  Lomdon  Pkarmaropma  orders  of  Hydrochlorate  of  Ammonia  ^x;  Carbonate  of  Potash 
Jzvj;  Rectified  Spirit,  Water,  of  each  Oiij;  Ai<sa(Gutida  ^v.  Mix;  then  let  three  pints  distil 
bf  A  gentle  heat. 

The  DiMin  Pharmaeopaia  directs  of  AssafcBtida  ^iss;  Rectified  Spirit  Oiss;  Stronger  Solution 
of  Ammoaia  f,^iij.  Break  the  asaafiBtida  into  small  piecen,  and  macerate  it  in  the  spirit  for 
twentjr-four  hours;  then  distil  otf  the  entire  of  the  spirit,  and  mix  the  product  with  the  solution 
of  ammonia. 

The  Edinburgh  College  employs  Spirit  of  Ammonia  (^ee  ait/e,  p.  434)  f^xss;  A^siafcetida 
5ss.  Break  ihf*  axbafa-tida  into  small  fragments;  digest  it  in  the  spirit  for  twelve  hours;  and 
cU*til  over  ten  fiuidounces  aud  a  half  by  means  of  a  vapour  bath  heat. 

This  preparation  is  a  very  unnecessary  one.  It  is  merely  a  solution  of  the  volatile 
oil  of  as.safuetida  in  spirit  of  ammonia;  for  which  a  mixture  or  tincture  of  assafoe- 
tida  and  spirit  of  ammonia  may  be  conveniently  and  more  efficaciously  substituted. 
It  is  a  colourless,  pungent,  and  fetid  liquor,  which  becomes  brownish  by  age.  The 
preparation  of  the  London  Pharmacopoeia  has  a  sp.  gr.  of  0.861 ;  that  of  the 
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Dublin  Pbaimacopooia  is  0.S40. 
a  drachm  to  a  drucbin  ia  water. 


It  is  employed  in  h}-sl«rm  in  doses  of  from  Iwlf 


2.  Ammoniee  Sesquioaibouafi.    Sesqiiioorbonate  of  AmmoDla. 


History. — This  salt  tqs  probably  known  to  Raymond  Lully ;  but  nntil  liit« 
years  it  hns  been  confoiiudcd  with  tLc  otiier  carbonates  of  ammonia.  It  is  fre- 
qnently  denominated  iuln-arbonuU  of  ammmiiii,  carhonatc  of  ammonia  (ammonia 
earlcmaf,  Pli.  E.  D.)  voltiiUe  or  Kmeliinij  sails,  or  bitleer't  mli.  The  last  appella- 
tion has  been  given  lo  it  beeause  of  ite  use  by  bakers,  as  a  substitute  for  yeast,  in 
the  manufacture  of  some  of  the  finer  kinds  of  bread. 

It  is  probable  that  the  terms  luil  alkali  volatile  Kiamm  sen  uriiiomim,  tal  volMile 
lalii  ammoniaci,  and  lal  volalile  comv  cervi,  applied  to  this  rather  than  to  any  otlier 
carbonate  of  ammonia. 

Preparation, — ManufaL'turcrs  prepare  it  by  submitting  to  sublimation  a  mix- 
tare  of  sal  ammoniac  (or  impure  sulphate  of  autmoniu)  and  chalk.  In  a  manuiao- 
tory  which  I  inspected  a  few  years  since,  it  was  prepared  as  follows  :  The  retorta 
in  which  the  sublimation  was  effected  wore  of  cost  iron,  and  similar  in  shape  and 
sise  to  those  employed  in  the  manufacture  of  coal  gas.  Kach  retort  communicated 
poiteriorly  with  a  leaden  receiver,  with  which  was  connected  a  second  reooiver  of 
the  same  size  and  shape.  The  receivers  had  the  form  of  square  prisms  placed 
endwise,  and  were  supported  in  a  wooden  frame  work.  In  some  manufactories 
they  are  cyliiidneal,  and  have  moveable  tops  and  bottoms.  The  impure  sesquicar- 
bonate  (ammonise  taquietirUjiuucrudiui)  thus  obtained  was  contaminated  wiUi  car- 
bonaceous matter,  which  it  deposited  when  diosolved  in  acids.  It  was  refined  in 
iron  pots  eurinonnted  with  leaden  heads,  and  heated  by  the  fine  of  the  retort  far- 
naoe.  A  little  water  was  introduced  into  the  pots  lo  render  the  sosquicarbonatA 
translucent.  In  another  mannfiietory  which  I  inspected,  the  pots  wtre  heated  by  a 
1^ate^bath  ;  a  temperature  of  150°  F.  being,  I  am  infonucd,  soffiuieut  for  this  po- 
ooss.  In  thta  way  rrjtniti  leeyuicxtrliOHiHe  {amnwniie  tcaijuii-arboiuu  rafinatiu)  is 
obuiocd. 

Tif  72. 


The  Edinburjfi  (hliei/e  orders  of  Hydrochlorate  of  Ammonia  Ibj,  and  Chalk 
Ibifis.  These  ar«  to  be  rubbed  separately  lo  powder,  then  mixed,  and  aubmitlod 
to  sublimation  with  a  heat  gradually  incr«aeed. 
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Li  this  process  three  equivalents  of  sal  ammoniac  react  on  three  equivalents  of 
oarbonate  of  lime,  and  produce  an  equivalent  of  the  hydrated  sesquicarbonate  of 
ammonia,  three  equivalents  of  chloride  of  calcium/  one  equivalent  of  ammonia,  and 
one  equivalent  of  water.  The  chloride  of  calcium  is  left  in  the  retort,  the  hydrated 
aesqoicarhonate  of  ammonia  is  sublimed^  while  the  ammonia  and  the  water  are  dis- 
sipated. 

If  we  adopt  the  old  or  ammonia  theory  the  equation  is  as  follows :  8(NH'^HC1) 
+3(CaO,CO«;=-2NH»,2HO,3CO«+3CaCl+NH»+HO. 
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It  appears  from  experiments  presently  to  be  noticed  that  the  compound  called  sesquicarbonate 
erf"  ammonia  is  a  double  salt,  consisting  of  one  equivalent  of  carbonate  and  one  equivalent  of 
biflubonate.  Now  in  general,  when  two  neutral  salts  react  on  each  other,  the  resulting  com- 
pouiids  are  also  neutral ;  and,  therefore,  by  the  mutual  action  of  3  equivalents  of  hydrochlorate 
of  ammonia  and  3  equivalents  of  carbonate  of  lime,  the  calculated  products  should  bo  three 
equivaleuts  of  hydrated  neutral  carlxDnate  of  ammoniu  (NH^CO'fHO),  called  hypothetically 
carbonate  of  the  oxide  of  the  ammonium  (NH^O,  CO^)  and  3  equivalents  of  chloride  of  caU 
eiaro  (GaCl).  But  it  appears  from  Rose's  experiments  that  such  a  hydrated  neutral  carboiiate 
of  ammonia  does  not  exist  jier  u.  Hence  at  the  commencement  of  the  heating  process  ammo- 
niacal  gas  escapes  with  just  so  much  water  as  is  sufficient  to  lorm  the  hypothetical  oxide  of 
ammoniam. 

If  we  regard  the  hydrated  sesquicarhonate  of  ammonia  as  a  double  salt,  the  fol- 
lowing equation  will  explain  the  reactions  on  the  ammonium  theory:  3(NH*;C1) 
+ 8(&0,C0«) «  (NH»,CO«+  NH*0,2C0«,H0)  +  3CaCl + NH»+  HO. 

According  to  Kose,^  hydrated  sesquicarbonate  of  ammonia  cannot  be  resublimed 
VDchaaged.  Hence  in  the  process  of  refining,  its  constitution  changes ;  eyery  two 
equiyalents  lose  an  equivalent  of  carbonic  acid,  and  the  product  is  a  hydrated  { 
carbonate  of  ammonia. 
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PEOFERTIES. — Hydrated  sesquicarbonate  of  ammonia  is  met  with  in  the  form  of 
fibnuUi  white,  translucent  cakes,  about  two  inches  thick.  AVhen  exposed  to  the 
air,  it  evolyes  carbonate  of  ammonia,  and  is  converted  into  bicarbonate  of  ammonia; 
so  tliAt  its  vapour  has  a  pungent  odour,  and  strongly  reddens  turmeric  paper.  The 
retoltiBg  hydrated  bicarbonate  is  opake,  puWcrulcnt,  and  much  less  puogont,  from 
whieh  it  has  been  termed  mild  carbonate  of  ammonia.  The  sescjuicarbonate  is 
flolii1))e  in  four  times  its  weight  of  cold  water ;  but  boiling  water  or  alcohol  decom- 
poiea  it^  with  the  eyolution  of  carbonic  acid. 

Ckaracteristics. — As  an  amnioniacal  salt,  this  substance  is  recognized  by  its 
odonr,  its  fueacious  action  on  turmeric  paper,  and  by  its  action  on  the  salts  of  cop- 
per, bichloride  of  platinum,  and  bichloride  of  mercury  (see  the  characteristics  for 
ammonia,  p.  424).  As  a  carbonate  it  is  known  by  its  solution  yieldiog  a  white 
precipitate  (carbonate  of  baryta)  with  the  chloride  of  barium  :  the  clear  liquor 
firom  which  this  precipitate  has  subsided  yields  a  further  precipitate  on  the  addition 
of  caustic  ammonia.  By  this  last  character  the  sesquicarbonate  is  distinguished 
firom  the  neutral  carbonate.     (See  ante^  p.  435.) 


*■  Taylor 'b  Scitntijie  Mtmoirs^  vol.  ii. 
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Composition. — Tliis  su 
lire,  and  Kuiw,  of  curbunic  i 


I,  HKording  to  Mr.  Phillips,'  Dr.  J.  Dory,  Dr. 

'  wtitur,  iu  tLe  following  proportions : — 


A.      Eq.  »■[,     ;■,  Cl.  R,  Phillipt.  J.  Dary  Un.  (n)  (i)  |i| 

Carbonic  Add   .  .  .  ,  3  .  .     M  .  .  .  M.W  .  .  .  ila  .  .  .  M.M  .  .  .  Mjl  .  .  ,  SO.SS  ...  53*  ...  MJ> 
AmmoBiB  .......  S  ...  31  ..  .  W.bl  .  .  ,  W.S  .  .  .  W.SB  .  ,  .  3ei,5  .  .  .  !»  M  .  .  .  JO.T 

W»t«r «  .  .  .  IS  .  ,  .  UM  ...  10.1  ..  .  IS.KJ IS.O  .  .  ,  SO.V*  .  .  .  U.9 

^of  Aoumic'iJi'"'        i  •      ■    "*  ■  ■   "*■*  ■  ■   "'''■''  ■  ■   ^*'*  ■  ■   '"" "  ■  ■   "* ""  ■  ■   "'*■'' 

RoBe'g  anal^KS  sLow  that  tUe  composition  of  this  salt  is  not  uniform.  The  dif. 
ferenco  in  the  results  be  explains  bj  the  modes  of  preparing  the  salt.  "  When  it 
bu  been  prepared  directly  by  sublimation  from  carb()UDU;  of  lime  and  sal  nnimoniao 
or  salpbute  of  ammoaiii,  then  it  Ib  sestjuicurbonato  of  ammonia.  When,  however, 
it  has  been  once  more  sublimed  in  the  inanTifaciory,  probably  in  order  to  ptiriry  it, 
it  has  changed  into  -J  carbonuto  of  auimunia."  In  the  laller  case  its  compuaition  is 
as  follows  : — 

Jtlomi.  Eq.  m,  Prr  Cm.  Rau. 

CnrlionMMieia 5     .     ,     .     J10     .    .     .     51.40    .     .     .     .Il 

AmmoiiiM 4     .     .     .       »B     .     .     .     31.18     ...     31 

Water 4     .     .     .        3ll     ,     .     .     10.82      ...      18 

}  Cnitionsleor  ainmonia.     .     .      I      .     .     .     -2U     .     .     .lUO.UO     .     .     .100 

Rose  suggcsta  that  the  commercial  apecimenx  wbrcb  bo  found  to  he  {  evboit- 
ate  had  been  obtained  by  repeated  sublimations,  or  possibly  by  one  very  slotr  mb- 
limtition. 

It  appears,  however,  from  tbo  observations  of  Dalton*  and  Scankn,*  that  it  is 
not  a  aiuglo  salt  or  trnc  BCEquicarbooa-tc,  but  a  mixture  or  compound  of  tbe  car- 
bonate and  bicarbonate ;  for,  if  treated  nith  a  sninll  quantity  of  cold  walur,  a  sola- 
tion  of  carbonate  h  obtained,  while  a^  intiss  of  bicarbonate,  having  the  form  and 
diniensiona  of  the  seeijui carbonate  empUiyed,  and  of  which  it  is  a  mere  skeleton,  is 
left.  Two  circumsluuces  appear  Co  lue  to  prove  lliat  it  is  not  a  mere  mixture,  but 
a  true  ehcniical  curabinatinn  of  these  salts ;  viK.  first  the  uniformity  of  its  oompo- 
sitioD  (when  prepared  in  the  same  way),  and  secondly  its  crystalline  structure.  Its 
coostitutioo,  (ben,  is  as  follows  ; — 

il.  E^.  Wl.  P.  Cl.  At.  Sf.  Wl.  F.  Cl. 

AiiliTi)niuiiC*i1»HLc(ir),  _   as  .  .  33.iu)       f  AnbydrnuiOih.  nf  AnnnimH  ...    I  .  .   3»  .  .  M.M 
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Tbe  formula  (NH'0.C0'+Nn'0.2C(J')  is  less  probable,  because  tbo  anhydrous 
cubooate  of  ammonia  is  volatiliied  when  the  salt  is  exposed  to  the  air ;  and  abo 
because  the  iHcorbonate  of  oxide  of  ammonium  always  uonlaius  water. 

Imfukities. — The  hydmtcd  scstjuicarbonHle  of  ammonia  of  uumincrcc  is  sone- 
^raes  contnininated  with  empyreiimatic  oil,  and  in  this  state  it  yields  a  nift«  or 
tesa  deeply-coloured,  or  even  blackish,  solution  when  dissolved  in  dilute  acid,  Tha 
pure  salt,  on  the  other  hand,  yields  a  colourless  solution,  and  leaves  no  rosiduun 
when  bonted  on  platinum  or  glass.  It  is  translucent  and  crystalline;  hut  wbea 
cxpoftcd  to  the  air  it  evolves  anhydrous  carbonate  of  ammonia,  and  becomes  opalM) 
pulverulent,  and  less  pungent :  in  this  state  it  consists  prineipnlly  of  hii-iirbunat« 
of  tbe  oiidc  of  ammuuium.  Lastly,  its  ooucoas  solution,  saturated  with  pure  nitrio 
acid,  gives  no  precipitate  with  solution  either  of  chloride  of  barium  or  of  nitrate  of 

'  o-ar«fI,  JannnJ  o/Smn-.,  »<.!,  tIi.  n.  ml. 

•  ifimtii.  afih,  Ili.r<irr  ud  SMinfMeai  St^,t-,  af  iiiat\„U' ,1^  •».  Tnl.  iii.  p.  Ift. 

•  jum««  rai  is»,  p.  we 
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rilver ;  for  a  precipitate  with  the  first  of  these  Bubstanoes  would  indicate  the  pre- 
aenoe  of  a  sulphate,  with  the  second  a  chloride.  K  any  hyposulphite  of  ammonia 
be  present,  the  salt,  when  neutralized  by  acetic  acid,  yields  with  the  nitrate  of  silver 
a  predpitate  which  b  at  first  white,  but  becomes  black.  The  presence  of  lead  (de- 
rired  from  the  leaden  receivers  used  in  its  manufacture)  is  recognized  by  dissolving 
the  salt  in  diluted  nitric  acid  and  testing  with  sulphuretted  hydrogen,  which  produces 
a  dark  or  black  coloration  on  precipitate,  if  lead  be  present. 

The  London  Pharmacopoeia  gives  the  following  characteristics  of  the  purity  of 
this  salt : — 

CokHirless;  translucent;  taste  and  snnell  acrid;  changes  the  colour  of  turmeric  to  brown; 
and  it  dissipated  by  heat.  It  dissolves  in  water.  Nitric  acid  being  added  to  it  to  saturation,  no- 
thing is  thrown  down  either  by  chloride  of  barium  or  by  nitrate  of  silver. 

Physioloqical  Effects,  a.  On  Animals. — ^The  principal  experimenters  with 
this  salt  are  Seybert,  Orfila,  and  Gaspard,  on  dogs,  and  Wlbmer  on  man.  Seybert^ 
injected  in  one  experiment  fifteen  grains,  in  a  second  twenty-five  grains,  and  in  a 
third  experiment  forty-five  grains  of  this  salt,  dissolved  in  a  little  water,  into  the 
crural  vein  of  a  dog :  the  animal  appeared  to  suffer  great  pain ;  the  frequency  of 
the  heart's  action  was  increased,  the  respiration  became  difficult,  and  violent  con- 
vulsions came  on ;  but  in  all  these  cases  perfect  recovery  took  place.  The  blood, 
drawn  after  the  injection,  had  its  natural  colour,  odour,  and  consistence.  Orfila' 
found  that  two  drachms  and  a  half  of  the  salt,  ^ven  to  a  dog,  caused  eastrio 
infiammation,  with  tetanic  convulsions ;  the  body  ultimately  becoming  curved,  with 
the  head  forcibly  bent  backwards.  Gaspard  (quoted  by  Wibmcr^)  killed  a  young 
pig,  three  weeks  old,  by  injecting  twenty-four  drops  of  (a  solution  of)  carbonate 
of  ammonia  in  an  ounce  of  water  into  the  veins.     Death  occurred  in  nine  hours. 

^.  On  Man. — Wibmcr  found  that  a  grain  and  a  half  of  this  salt  produced  on 
himself  no  remarkable  effect ;  three  grains  increased  the  frequency  of  the  pulse 
from  68  to  72  beats  per  minute,  with  throbbing  headache.  In  other  experiments, 
in  which  he  took  from  six  to  twelve  grains  (in  some  repeating  the  dose  at  short 
intervals),  the  effects  were  usually,  but  not  constantly,  increased  frequency  of  pulse, 
with  disorder  of  the  brain,  manifested  by  the  pain,  heaviness,  throbbing,  &c.  In 
one  instance,  he  says,  disposition  to  cough,  and  increased  secretion  of  bronchial 
mucus,  were  remarkable.  To  an  epileptic  patient  (a  female)  in  the  London  llos- 
pital,  I  gave  fifteen  grains  of  this  salt  three  times  a  day  for  two  months,  without 
any  apparent  injury.  The  fits,  which  previously  had  occurred  at  stated  periods, 
were  suspended  during  the  time  the  patient  was  under  the  influence  of  the  medi- 
cine. I  have  repeatedly  given  a  scruple  of  this  salt  three  times  daily  for  two  or  three 
weeks  without  any  ill  effect :  on  the  contrary,  with  great  benefit  in  hysterical  and 

Sileptical  complaints.     Huxham*  has  mentioned  a  remarkable  case  illustrative  of 
B  ill  effects  resulting  from  the  long-continued  use  of  this  salt. 

•*  I  bad  lately  under  my  care,**  he  obsorves, "  a  gentleman  of  fortune  and  family,  who  so  habitn- 
hirowlf  to  the  use  of  vast  quantities  of  volatile  salts,  that  at  length  he  could  eat  them  in 

Tery  sutonishing  manner,  as  other  people  cat  sugar  and  caraway  see<ls.  The  consequence 
that  he  brought  on  a  hectic  fevety  vai«t  hemorrhuges  from  the  intestines,  nose,  and  gums; 
everj  one  of  his  teeth  dropped  out,  and  he  could  eat  nothing  solid;  he  wasted  vastly  in  his 
flesh,  and  bis  muscles  became  as  soft  unci  flabby  as  tho^e  of  a  new  born  infant;  and  he  \uoke 
oat  all  over  his  IxxJy  in  pustules.  His  urine  was  always  excessively  high  coloured,  turbid, 
and  very  felid.  He  was  at  last  persuaded  to  leave  otf  this  pernicious  custom  ;  but  he  had  so 
efledually  ruined  his  constitution,  that,  though  he  vub1>ed  on  in  a  miserable  manner  for  several 
months,  he  died,  and  in  the  highest  degree,  of  marasmus.  And  I  am  persuaded  he  would 
have  dji-d  much  sooner,  had  he  not  constantly  dnuik  very  freely  of  the  most  tine  and  generous 
wines,  and  daily  useil  large  quantities  of  asses'  milk,  and  anti-scorbutic  juices,  aciduiaieil  with 
juice  of  lemon." 

The  general  action  of  this  salt  is  similar  to  that  of  caustic  ammonia,  already  no- 


Qqnred  by  Wibmer,  Die  Wirkungf  &c. 
•  Toxieol.  Ginirnle.  >  DU  Wirkung^  &o. 

'  £»ay  oa  FtverSj  pp.  48  and  308,  3d  edit.  Load.  1757. 
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iotense  ;  for  combination  irith  carbonic 
in  proportion  M  the  quitDtitj  of  acid 


liooA.    lu  topical  operation,  however,  ii 
acid  iliuinishes  the  local  action  of  u 
preeenl. 

In  biuhII  doses,  it  proves  antacid,  stimutant,  and  sudoriGc.  By  r«pcal«il  nse  it 
opemlcH  as  a  resolvent  or  Ii<|uefacieDt  spaufumic  [sec  ante,  p.  214),  like  tbe  otlier 
oikalineB  (see  ante,  p.  223),  though  much  less  int«nseljr  »o.  In  dosca  of  tUinj 
graiDii  or  wore  it  is  apt  to  occasion  vomiting.  The  effects  of  an  overdose  are  abdo- 
minal pains,  and  other  symptoms  of  inflammation,  oonvulsionsj  and  other  pheno- 
mena indicutive  of  its  action  on  the  nervoQs  8}-sl«m. 

Uses. — It  is  used  in  similar  cases  and  under  the  same  regulations  as  the  aolatioii 
of  atniuonia  (see  ante,  p.  431). 

In  ejiilrptif  I  have  extensively  employed  it,  and  in  many  cases  with  obvious 
benefit.  It  should  be  given  in  lurge  doses  in  properly  diluted  snlutions  :  to  adults 
from  ten  grains  to  a  scruple.  It  frequently  proves  successful  in  hysterical  ejA- 
lepay,  and  in  that  syncopal  form  of  epilepsy  which  Sauvages  called  lipotbymia, 
and  which  patients  describe  as  "  dying  away,"  bat  the  connection  of  which  with 
ordinary  epilepsy  is  shown  by  ita  oceaaional  transition  into  the  latter. 

In  hyiieria  also  it  is  one  of  our  most  useful  and  valuable  remedies ;  given  eillitt 
ftloQe  or  in  combination  with  a,  bitl«r  infusion. 

Recently  this  salt  has  been  recommended,  by  Dr.  Barlow,'  in  diatitlet,  several 
oases  of  which  are  said  to  have  been  relieved,  if  not  cured,  by  it.  I  regret  that  I 
caDnot  confirm  Dr.  Barlow's  favourable  notice  of  it.  Although  in  sonin  cases  I  have 
seen  patients  temporarily  impnive  under  its  use,  yet  the  amendment  ha.t  been  brief, 
and  was  probably  referable  to  other  circumstanoeB.  In  some  cases  no  benefit  wbat> 
ever  has  attended  its  employment.  In  one  case  (that  of  a.  man,  an  out-patient  at 
the  London  Hospital)  it  failed  to  give  any  relief,  after  a  very  prolonged  trial- 

It  ban  been  employed  with  excellenC  effect  in  some  cases  of  tcro/ulii*  It  is  besl 
adapt(>d  for  those  cases  attended  with  a  languid  circulation  and  a  dry  stute  of  akin. 

It  has  been  recommended  by  Peynlhc  to  relieve  venereal  pains  and  nMce.* 

It  is  frequently  employed  for  the  preparation  of  effervescing  draughts.  Tht 
following  arc  the  relative  proportions  of  acid  and  base  to  be  used  ; — 

!i!     fluiclCBclinis  of  Lemon  Juice,  or 
24     giaina  of  crytmtlixoJ  Ciiric  AaA,  «t 
2ii  ({isiiis  of  cry>laHi2G<l  TarlBria  Aoid. 

The  citrate  and  tartrate  of  ainmoniK  thus  obtained  are  useful  remedies  in  febrile 
cases,  where  the  object  is  to  prouiol«  cutaneous  circulation  and  exhuUtiuo. 

Full  doses  of  this  salt  have  been  employed  in  jMrutt/ih,  to  ocuosiou  vomitiof. 

Mixed  with  some  aromatic  oil  (as  the  oil  of  bergauol  or  lavender),  it  is  used  U 
a  mneUiii-j  talt,  against  syncope,  hysteria,  &c.  (see  ante,  p.  437). 

As  a  topical  agent  it  has  been  employed  in  aqueous  saluiiun,  or  niixt-d  with  oil 
to  form  an  imperfect  kind  of  soap,  or  to  make  into  ointment  with  lard.  Its  ope- 
ration in  these  cases  is  that  of  a  topical  stimulant  and  rubefacient.  It  proves  Dsaful 
in  rheumatic  pains,  sprains,  &o. 

Admi.mstbation— As  a  atimulant  and  diaphoretic,  it  is  used  in  doses  of  ftwn 
five'Crains  lu  a  scruple.  It  is  usually  given  in  solution,  but  someliuies  in  tbe  fbrm 
of  pill.  As  an  emetic,  tlie  dose  is  thirty  grains,  properly  diluted,  aud  repeated  if 
necessary. 

Antiuotes.     ^Scc  Aniinonin,  p.  433.) 

1.  LlftlOIl  AIMOSI^  SESIinCARBO.VATIS.  L.  ;  Ammonia  C.rl^notL,  Aqua,  E.— 
(Seequicarbonate  of  Ammonia  3iv  ;  Distilled  Water  Oj.  Dissolve  and  filter.)— 
By  exposure  to  the  air,  this  solution  loeos  its  pungency  by  the  formation  of  bicar- 


'KKM  0/  Ik,  Eir.u  ./  th,  Amm^ 
K,  hy  Cktrlvl  Aiirtliong,  M .  U..  I 
laristu  Arlitlii  e/ Iki  italtria  i 
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bonite  of  ammoDia.  It  may  be  given  internally  in  doses  of  from  t^m  to  f^iss, 
or  eren  ijij  properly  dilot^.  It  is  employed  in  the  preparation  of  Ferri  Potassio- 
tartias,  /%.  2/.,  and  is  a  constituent  of  the  following  liniment  :— 

1  imiHEllTUM  AMIOilU;  SES(lUICiEBONiTIS,  L. ;  Liniment  of  Sef^ieairbonate 
cf  Ammonia, — (Solution  of  Sesquicarbonate  of  Ammonia  f  Jj  ;  Olive  Oil  f^iij. 
shake  them  together  until  they  are  mixed.) — Oil  and  sesquicarbonate  of  ammonia 
fixrm  a  soap,  but,  owing  to  the  presence  of  the  carbonic  acid,  it  is  of  an  imperfect 
kind.  Its  effects  and  uses  are  analogous  to  the  Linimentum  Ammonias  before 
mentioned  (p.  433). 

t.  AmOMJ!  SESfHUCilBONAS  FTBO-OLEOSi ;  Ammoniacum  carhonicum,  pyro^ 
oZeoiiioi,  Ph.  Boruss. ;  ScU  Volatile  Cornu  Cervi  ;  Empyreumaiic  Setiquicarhmate 
of  Ammattia  ;  Volatile  Salt  of  Hart^rn. — (Powdered  Sesquicarbonate  of  Am- 
monia S^iu;  gradually  add  of  Dippel's  Oil  5ij  >  carefully  mix,  and  preserve  the 
▼ellow  powder  in  a  well-stoppered  bottle.) — This  is  a  substitute  for  the  old  salt  of 
hartshorn.  It  is  a  very  powerful  stimulant  and  antispasmodic ;  and  is  employed 
in  epilepsy,  hysteria,  asthma,  typhus,  paralysis,  chronic  rheumatism,  &c.  Dose 
gr.  T  to  gr.  X.     Usually  given  in  solution ;  now  and  then  in  powder  or  pill. 

8.  Amxnonisd  Bioarbonas.  —  Bioarbonate  of  Ammonia. 

FomiukL  NH»,2CO«,2HO;  or  NH<0,2C02,HO.     EquwaUfd  Weight  79. 

HiSTORT. — This  salt  was  formed  by  Bcrthollot,^  and  hence  it  is  sometimes 
termed  Bertholle^B  neutral  carbonate  of  ammonia.  It  is  also  called  the  hifdrated 
bicarbonate  of  the  oxide  of  ammonium, 

FEEPAaATiON. — ^The  directions  of  the  Dublin  College  for  its  preparation  are  as 
fidknrs:^ — 

"Take  of  Commercial  Sesquicarbonate  of  Ammonia  any  convenient  quantity.  Reduce  it  to 
A  fine  powder,  and,  linving  spread  it  on  a  sbcet  of  paper,  expose  it  to  the  air  for  twenty-finu 
hoari.     Let  it  be  now  enclosed  in  a  well-stopped  bottle." 

It  may  also  be  procured  by  passing  a  stream  of  carbonic  acid  gas  through  a  solur 
lion  of  the  sesquicarbonate. 

The  formation  of  crystals  is  promoted  by  forcing  the  carbonic  acid  gas  into  the 
aolation  by  pressure. 

Another  mode  of  obtaining  it  is  by  digesting  water  on  the  sesquicarbonate :  the 
more  soluble  carbonate  is  dissolved,  leaving  the  less  soluble  bicarbonate  (see  ante, 
p.  440). 

Pboperties. — The  crystals  of  this  salt  have,  according  to  Rose,  the  same  form 
as  those  of  bicarbonate  of  pota.^h.  Their  snicU  and  taste  are  very  faintly  ammo- 
niacal.  By  its  faintly  ammouiacal  smell,  Rose  thinks  that  it  indicates  a  tendency 
to  pass  into  the  f  carbonate.  This  salt  is  less  soluble  in  water  than  the  preceding 
carbonates;  for  it  requires  eight  parts  of  cold  water  to  dissolve  it.  The  solution^ 
by  exposure  to  the  air,  loses  part  of  its  carbonic  acid,  especially  if  it  be  heated. 

Chara4:teri$tics. — It  is  distinguished  from  the  before-mentioned  carbonates  by 
having  scarcely  any  ammoniacal  odour.  Its  solution  at  first  occasions  no  precipitate 
vith  chloride  of  barium  or  chloride  of  calcium  (unless  caustic  ammonia  be  added) : 
aflter  a  short  time,  or  on  the  addition  of  some  caustic  ammonia,  however,  the  mix- 
ture evolves  carbonic  acid,  and  a  white  earthy  carbonate  is  precipitated  (see  ante^ 
p.  435). 

Composition. — ^The  composition  of  this  salt  is  as  follows : — 

At.  E.Wt.  P.Ct.    Fhillips.     Rose.  At.  E.Wt.F.Ct. 


Ammonia 1  .  .  17  . .    21^  .  .    21.10  .  .    31.39) 

Cftrbonic  Aeid     .  .  .  .  2  .  .  44  .  .    65.7  .  .    55.50  .  .    56.00 
Water 2  .  .  18  .  .    22.8  .  .    23.34  .  .    22.52 


*^W  of^»"l^  }  1  . .  T9  .  .  100.0  .  .  100.00  . .  100.00 


•  or  • 


'Oxide  of  Ammonium   .  1  .  .  26  .  .    33.0 

Carbonic  Acid 2  .  .  44  .  .    56.7 

Water 1  .  .    9  .  .    11.8 


Hydra  ted  Bicarbonate )  «        ,^       «|w|  ^ 
of  Anmioniuiu  .  .  .  S  *  *  '  ^  *  *  *""'' 


'  Joum.  dt  Physiqv€j  Feb.  1807,  p.  173. 
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Roes  hu  deuribed  two  otbrr  bimrbonnu?*  or  nrntnoniii.  one  with  (wo  nnd  n  lialT,  another 
Witb  LhiBB  a.Uuna  of  wawr.  Tlie  former  (N'UV^CO',  2}H0j  u  obuineil  bf  poiiting  ■»  mitob 
boiliDK  wal<?r  over  ibe  oommon  HuquicHrbonutp  aa  is  ■ulficient'lo  diHolve  Ibii  uili.  anil  inltn^ 
diately  cnTorinti  ibo  Trtwl  to  prevenl  llie  eacape  or  oarbaaio  acid.  Large  crfilats  of  iha 
bkBEbarmle  are  proiliiced  on  ths  surfiice  of  tlia  liquor  on  cooling.  Tlieia  Row  Ihinki  h«Ta 
bran  migtaketi  for  tlje  bicarbonaie  wiih  iwa  aioiiis  or  water.  Thvy  are  c)isiingiiish«l  by  th» 
ftnm  of  the  cry^iala  (wliicb  are  tbote  or  riglii  rhoniUc  prianu)  and  by  the  tiunniiiy  of  walei 
which  they  contnin. 

Physiological  Effects. — The  efiectti  of  this  salt  are  aDnlogotis  to  those  of  tbe 
preoeding  compoundB  of  ammoDia.  It  is  diaphoretic,  aDtiapaamodic,  nod  AnUcid. 
Being  leas  caustic,  it  is  more  palatable  than  the  other  carbonates. 

Ubeb. — It  is  employed  in  the  same  cases  as  the  seEquicarbonate.  It  is  finmetiines 
need  to  furm  effervescing  medicines.  About  18  grs.  of  Citric,  or  19  gra.  of  Tartaric 
Acidf  arc  rcr|uired  to  saturate  9j  of  this  salt. 

ACNiNiSTRATio.N. — The  dose  of  it  is  from  ten  grains  to  half  a  drachm  dissolved 
in  cold  water. 


31.  AMMONLffi!  HYDROCHLORAS.— HYDROCHLORATB  OF 

AMMONIA. 


a  NH',HCI  01  NH',CI.    EquivalfU  Wagia  53.5, 


HtsTOBT. — The  early  history  of  this  salt  is  involved  in  considerable  ohsaatitj', 
for  though  the  term  ml  ammoniamm  [dxs  afiitatumof)  is  met  with  in  several  old 
writere,  it  is  believed,  by  the  erudite  Beckmnnn'  as  well  as  by  others,  t* 
rock-salt.  The  first  distinct  notice  nf  hydroohlorale  of  ammonia  ifl  to  be  met  wiUi 
in  Gieber,  who  was  acqaaitit«d  with  the  mode  of  purifying  it  by  sublimauon.  Bat, 
as  my  friend  Dr.  lloyle  observes,'  this  salt  must  have  been  familiar  to  the  HituIoM 
ever  since  they  have  burnt  brioks,  as  they  now  do,  with  the  manure  of  sniiuulsj  aB 
some  may  usually  be  found  cryatallixed  at  the  unburnt  extremity  of  tbe  kiln." 

The  sulislance,  whatever  its  name  may  be,  which  the  ancients  termed  sal  tmmO' 
niac,  derived  its  name  from  Ammonia^  the  name  of  a  district  of  liibya  where  ihtt 
oracle  of  Jupiter  Ammon  was  eituuted.  This  district  is  usually  said  to  have  tak«n 
its  name  from  afi>iD(,  tfi/iri,  on  account  of  the  sandy  nature  of  its  soil :  bat  it  ii^ 
perhaps,  derived  from  j^^uv,  a  word  of  Egyptian  origin  (sec  Liddell  and  Soott'a 
Greek  Lexicon).     Herodotus^  mentious  the  salt  found  in  this  district. 

Sknontmes. — Few  aubstanocs  have  had  so  many  synonymes  as  this  salt.*  Ila 
most  familiar  names  are,  tal nmmanine  or  rauruite  of  ajmiwnia  (itmnwuix  mariu). 
On  the  ammnnium  hypothesis  it  is  called  chloride  of  ammcmium,  while,  according 
to  Dr.  Kane,  it  is  the  chiora-amulide  nf  hyrlrogrn. 

Natural  History. — See  Apimonia,  423. 

Preparation. — In  Egypt,  sal  ummoniao  is  obtained  by  eublimutioti  firom  tha 
Boot  afforded  by  the  combustion  of  camel's  dung*  {$al  ammoniacut  ^Hijifpiianu), 

It  i>  probnlite  Ibal  ilie  miirinlicT  acid  or  chlorine  of  tbia  shIi  i«  derived  iVom  tl 
on  whii^h  these  animals  feed  ;  Tor  Chiiplnl*  layi  thai  he  could  only  procurri  chI 
thp  9DOIorcow-duii)t  and  that  at  Uotn:*  wUilu  tbete  animals  coiiliiiueil  10  lt*o  oi 

Borne  years  ago  this  salt  was  mannfactured  in  London  from  the  sool  of  ooals.  At 
tbe  latter  end  of  the  last  century  it  was  made  in  Paris  by  the  onioD  of  anunnnSiMl 
vapour  (obtained  by  the  decompositiim  of  animal  matters,  in  iron  cyHudora  plaetd 
in  a  furnact;)  with  mui' 


Preparation. 
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Fig.  73. 


At  lAegd  it  18  obtained  by  sublimatioii  from  the  soot  obtained  by  burning,  in 
peculiar  oyens,  a  mixture  of  ooals;  common  salt,  animal  matter^  and  clay  (L. 
Omelin).  * 

At  the  present  time  sal  ammoniac  is  manufactured  in  this  country  from  the 
impure  ammoniacal  liquors  obtained  as  secondary  products  in  the  manufacture  of 
ooal  gas  and  animal  charcoal. 

1.  Mannfaotore  of  Sal  Ammoniac  from  Coals.— In  the  manufacture  of  coal  gas, 
coal  IB  submitted  to  distillation  in  iron  retorts,  and  the  volatile  matters  obtained  are 
eonveyed  to  a  condensing  vessel  or  refrigeratory,  in  which  are  deposited  tar  and  an 
ammoniacal  liquor. 

This  ammoniacal  liquor  (commonly  termed  t^as  liquor)  contains  several  salts  of 
ammonia — such  as  caroonatc,  sulphate,  hydrosulphate,  &c.  It  is  usually  sold  to 
nl-ammoniac  manufacturers,  who  reside  in  the  outskirts  of  the  metropolis.  The 
predae  mode  of  proceeding,  to  convert  it  into  sal  ammoniac,  varies  according  to 
eiicomstances.  Sometimes  sulphuric 
aoid  is  added,  and  the  liquor  evapo- 
nted,  by  which  brown  crystals  of  sul- 
phate of  ammonia  are  obtained.  This 
salt  is  then  mixed  with  chloride  of 
Bodium,  and  submitted  to  distillation 
in  iron  pots  lined  with  clay,  to  which 
are  adapted  leaden  domes  or  heads, 
eaeh  having  an  aperture  or  open 
CjyHndrical  tube,  which  can  be  closed 
or  opened  according  to  circumstances 

^Fig.  73).  SubHmatum  of  Hydrochhrate  of  ^mnionia, 

A  few  years  since,  on  examining  the  clay  removed  from  the  pots  after  the  operation,  I  dis- 
eorered  small,  but  distinct  and  beautifuli  crystals  of  the  bisulphuret  of  iron,  which  had  been 
ftcmed  during  the  process. 

One  equivalent  of  sulphate  of  ammonia  reacts  on  one  equivalent  of  chloride  of 
•odium,  and  yields  one  equivalent  of  sal  ammoniac,  and  one  equivalent  of  sulphate 
of  soda.  On  the  old  or  ammonia  theory,  the  equation  is  as  follows :  HN",SO",HO+ 
HaCI«NH>,nCl+NaO,SO'. 


MATZaiALS. 

1  sq.  Salphate  of 


Composition. 
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On  the  ammonium  theory,  the  equation  is  as  follows :  NH*,0,SO^+NaCla« 
NHHJl+NaOySO".  In  some  cases  the  gas  liquor  is  saturated  with  hydrochloric 
uidf  and  the  brown  crystals  of  hydrochlorate  of  ammonia  obtained  by  evaporation 
ara  purified  by  sublimation. 

As  a  cheap  substitute  for  hydrochloric  acid,  manu&cturers  sometimes  employ  an 
impore  chloride  of  calcium.*  This  proceeding  I  have  seen  adopted  at  a  manufactory 
on  Bow  Common ;  and  the  process  has  been  described  by  my  friend  and  former 
papQ,  Dr.  G.  H.  Jackson :'  it  is  as  follows : — 

To  the  gas  liquor,  chloride  of  calcium  is  added,  when  a  copious  precipitation  of 
earbonate  of  lime  takes  place,  sal  ammoniac  being  left  in  solution.  The  whole  of 
this  is  put  into  a  tub,  having  holes  in  the  bottom  to  allow  the  solution  to  drain 
through,  leaving  the  solid  particles  behind.   This  solution  is  evaporated  at  a  gentle 


'  Tberhloride  of  ealciam  used  in  the  above  process  is  a  secondary  prodact,  obtained,  1  am  informed, 
from  salt-wiirks.    It  contains  the  chlorides  of  sotliani  and  magnesium. 
•  London  Medical  Gazette ^  Aug.  4,  ie39. 
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tenipenhire  in  iron  tanks,  when  it  yields  impure  orystaU  of  kiI  ammoniac,  of  a 
brownish  colour.  The  salt  is  then  drieJ,  and  the  water  of  orjeUUizaliun  ilrivon  off 
in  a  long  iron  vessel,  very  similar  to  a  saniMmlli,  H  is  nuw  plm'vd  in  an  irao 
BubUming  pot  (previously  coated  to  the  extent  of  from  one  to  five  indm  in  thiclc- 
Bess,  wiih  a  composition  of  common  oliy,  sand,  und  cliarcoal],  capable  of  holding 
about  5  cnts.  This  is  covered  by  a  dome  of  lead,  with  an  apvrture  at  the  top, 
is  which  a  stopper  is  placed,  by  the  removal  and  appcaraooe  of  which  the  manufac- 
turer judges  of  the  progress  of  the  aublimation,  A  gentle  fire  is  kept  up  under  lti« 
oabliming  pot  for  seven  or  eight  days,  when  the  dome  having  cooled  riown,  and  ih© 
sal  ammoniac  somewhat  contracted,  so  as  to  loosen  from  the  sidex,  the  dome  is  ihrowa 
off  from  the  iron  pot,  and  about  2  or  il  cwts,  of  white,  eemi-tranaparent,  sal  aniuiODiao 
irc  knocked  off  in  cakes. 

I  have  aecD  cakes  of  sal  ammoniac,  made  at  the  same  mannfaetory  by  this  proc«M 
weighing  between  5  and  0  cwts.  each ;  and  I  am  informed  that  they  Bomctimea 
weigh  1000  lbs.  each.  Q'bey  are  din'oloured  on  Iheir  eonrei  surface  (in  contact 
with  the  leaden  dome),  and  are,  therefore,  curefuUy  ecraped  before  being  B«nt  out, 

Tlie  gray  tall  wraped  from  ilio  eitorior  of  ihe  caltps  contiiu  of,  or  ni  lend  yields,  hyilnvblo- 


B   pi.nflc<l 


phateltcit  liyilrogen 


.(.. 


J  probably  ■ 


Yellow  or  brownish  streaks  or  bands  are  frequently  observed  in  the  cakes  of  lal 
ammoniac-  These  arc  ascribed  by  tbe  manufacturers  to  the  neglect  of  the 
workmen,  who,  falling  asleep  during  the  night,  allow  the  fire  to  go  down  considerably, 
and  tbeo  suddenly  raise  the  heat,  by  which  chloride  of  iron  is  sublimed  in  cqioM- 
natioD  with  sal  ammoniac. 

Foi  several  yeart  pnu  1  hnvo  been  naTUgromeil  lo  demonnrtfie  in  Ihe  lec^urerocnn  Ihal « 
wluiion  or  iliesp  yellow  Imndj  in  waier  (rivea  no  imcrsof  iron  on  llie  nddilion  of  ffitevyaiMa 
Of  poUMiiini,  imtilii  few  rlropi  of  nitric  aoi.l  be  ucldeJ.when  ■  mpious  blue[)in'ipimiei»((irmecl; 
anJ  1  ilierefnre  inferred  ilmi  iliit  yellow  mil  tier  was  n  dnHbli  rhloridi  of  irrm  and  ammontum.  Mjr 
opinion  hs»  been  fully  oon&nneil  by  ihe  expetimenl)  of  Dr.  G.  H.  Jackun. 

2.  Mann&otanof  Bal  Ammonlao  from  Bonea. — Sal  ammoniac  is  also  mannAo- 
tnied  from  the  ammoniacal  liquor  (called  bmie  npirii),  obtained  as  a  Mcontiuy 
product  during  the  production  of  animal  charcoal  (see  an/e,  p.  331 }. 

Mannfacturers  of  animal  charcoal  usually  sell  tlieir  bone  epirit  to  makers  of  ail 
ammoniac,  who  adopt  different  modes  of  proceeding,  according  to  circumetanoei. 
Sometimes  ^1  ammoniac  is  made  from  hone  spirit  in  the  tame  way  as  from  ffa 
liquor.     8omo  manufacturers  digest  tbe  bono  spirit  with  ground  plaster  of  Pari8(>Bl- 

i>bate  of  lime],  by  which  carbonate  of  lime  and  sulphate  of  ammonia  are  formed;  tba 
ormer  is  precipitated,  the  latter  remains  in  solution.  Tbe  liquor  being  filtered  wai 
evaporated  yields  brown  crystals  of  sulphate  of  ammonia,  which,  being  mixed  with 
common  salt,  is  submitted  to  sublimation,  by  which  sulphate  uf  soda  and  sal  am- 
raoniae  are  obtained. 

PROPERTIRB. — Hydrochlorate  of  ammonia  usually  occurs  in  eommerco  in  tla 
form  of  large  hemispherical  cakes  which  have  a  round  hole  in  tbe  centre  (*at  am- 
fitoniacun  nili/imiifiis).  They  are  translucent,  and  by  esposure  to  tbe  atmosptwn 
become  slightly  moist.  By  solution  or  resnblimation  it  may  be  obtained  in  regvlir 
oclobedral  or  cubic,  or  plumose  crystala,  forMll 
Fig.  ^i.  Qf  fo^g  of  iQinate  octohcdrons,  nttuchcd  by  tbrfr 

extremities  {rfjinal  tal  ammmiiW;  mi/  ammimt- 
rtcut  dfjiHroliiii}  Jiore*  lalU  atnminiiaci).  A* 
Brunswick  «al  ammoniac  is  in  the  form  of  HMT 
loaves.  Tbe  sp.  gr.  of  sal  nmmouinc  is  1 ,450.  IB 
taste  is  saline  una  acrid  ;  it  has  no  odnnr.     Whn 
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of  eoU  and  1  of  boiliog  water :  eold  being  produoed  dnriiig  the  solation.  It  diB- 
■olves  in  alcohol. 

Ckaracteritties. — It  may  be  recognized  by  the  following  characters  :  it  is  white 
and  volatile ;  and  if  heated  on  the  point  of  a  knife  by  the  flame  of  a  candle,  it 
nadily  mblimea.  Mixed  with  caustic  potash,  or  quicklime,  it  evolves  ammoniacal 
ffBf  which  is  known  by  its  odour,  its  action  on  turmeric  paper,  and  its  fuming  with 
tiia  vapour  of  hydrochloric  acid  (see  ante,  p.  424).  Dissolved  in  water,  the  hydro- 
dilonte  of  ammonia  produces,  with  a  solution  of  nitrate  of  silver,  a  white  precipi- 
tete  <^  silver,  recogniied  by  the  properties  before  described  (see  ante,  p.  380) ;  and 
with  bichloride  of  platinum  a  yellow  precipitate  which,  when  collected,  dried,  and 
ignited,  yields  spongy  pktinum  (see  aiUe,  p.  425). 

Composition. — ^The  following  is  the  composition  of  this  salt  on  the  old  or  am- 
BODia  theory : — 

Atoms.    Bq.  Wt.  Ptr  Cent.     Birxel.  Kirwtm.  Butkol*.  Tot. 


Aanmia 

Hydrochlorie  Acid  .  . 

.  .  1  . 
.  .  1  . 

.  .  17      .  . 
>  .  38.5  .  . 

.  31.78  .  . 
.  68.22  .  . 

.  31.05  .  . 
.  88.05  .  . 

.  25  .  . 
.  75  .  . 

.  31 
.  89 

Ammoniacal  grai    ...  8 
Hydrochloric  Acid  gma  2 

Hjrdroelilonta  Amm. 

.  .  1  . 

.  .  53JS  .  . 

100.00  .  . 

100.00  .  . 

100  .  . 

100 

le* 

!•«. 

Bj4n- 

AbsmU 

ckloric 

•  S7 

AcM 

-a&A 

If  one  equivalent  or  two  volumes  of  hydrochloric  acid  gas  be  mixed  with  one 

equivalent  or  two  volumes  of  ammoniacal  gas,  combi- 
nation is  effected ;  the  gases  disappear,  heat  is  evolved, 
^  and  the  white  hydrochlorate  is  deposited. 

t.iAii.  According  to  Berzelius,  sal  ammoniac  is  chloride  of 

McaiM       ammonium^  NII^,CU;  while,  according  to  Dr.  Kane,  it 
**^        is  a  chloro-amidide  of  hydrogen  (see  ante,  p.  425).    The 
composition  of  sal  ammoniac,  according  to  these  hypo- 
thetical notions,  is  as  follows  :— 

Atoms.  Eq.  Wt.    Ptr  Ct.  Atoms.  Eq.  Wt.  Per  Ct. 

ChloriM 1  .  .  .  35.5  .  .  .  86.35  )       r  Chloride  ofHydrofren    .  .  .  .  1  .  .  .  36.6  .  .  .  88.99 

Amokomiwm 1  ...  18     ...  33.65  (  ^r  )  Amidide  of  Hydrogen    ....  1  ...  17     ...  31.78 

CUorktoof  AmmonJam  1  .  .  .  SSJi  .  .    100.00  )       i  Chloro-amidide  of  Hydrogen  1  .  .  .  53.5  .  .   100.00 

Ihpubities. — Hydrochlorate  of  ammonia  is  sometimes  rendered  impure  by  the 
pnwDce  of  iron,  or  of  lead :  the  modes  of  recognizing  which  have  been  already 
pointed  out  (see  ante,  p.  446). 

Phtbiolooical  Effects,  o.  On  Yeyetahl4>i. — According  to  Sir  H.  Davy,*  water 
holding  in  solution  ^^^^th  of  its  weight  of  hydrochlorate  of  ammonia  promotes  vese- 
iition.  Solutions  which  contained  ^^j^th  of  their  weight  of  this  salt  he  found  in- 
jnnoiifl. 

fi.  On  Animals. — Courten,'  Sprogcl,  Viborg,  and  Oaspard  (quoted  by  Wibraer)," 
iii|eoted  solutions  of  sal  ammoniac  into  the  veins  of  animals  (dogs  and  horsc8] :  largo 
doses  generally  cansed  convuUions,  sometimes  paralysis,  and  death.  From  the  ob- 
■erratioQS  of  Orfila,  Smith,  Arnold,^  and  Moiroud,'  this  salt  appears  to  be  a  local 
irritant;  and,  when  introduced  into  the  stomach  in  large  quantities,  causes  vomiting, 
piiirging,  and  gastro-entcritis.  It  exercises  a  specific  influence  over  distant  organs ; 
fixr  the  first  three  of  the  above-mentioned  experimenters  observed  that  inflammation 
of  the  stomach  ensued,  to  whatever  part  of  the  body  the  salt  might  have  been  ap- 
pUedy  Mid  the  convulsions  and  paralysis  above  referred  to  attest  its  action  on  the 
nervous  system.     Arnold  says  it  diminishes  the  plasticity  of  the  blood. 

y.  On  Man. — ^Its  local  action  is  that  of  an  irritant.  Its  chemical  influence  is 
not  very  obvious.  It  dissolves  mucus,  but  does  not  coagulate  albumen.  Its  action 
on  the  general  system  is  that  of  a  liquefacient  and  resolvent  (see  antr,  p.  214), 
nilar  to  that  of  the  other  neutral  salts  (see  ante,  p.  217).  Wibmcr  tried  this  salt 
on  himself.     He  took  from  ten  to  thirty  grains  for  a  dose,  which  he  repeated  at  the 

•  AgrieuUvral  Chemistry.  •  Phil.  Trans,  for  1712. 
»  DU  Wirkung,  &c.                                                          *  Wibmer,  op.  cit. 

*  Pharmacol.  Vitirinairt. 
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end  of  an  hoar.  The  effects  were  a  BGnaation  of  vannth  aii<I  oppreanoa  in  tlie 
Btomach,  boadochc,  and  increased  desire  of  paHsing  the  unoe. 

In  this  country  it  is  so  rare!j  eniplnyed  interniilly  that  we  have  very  slight  expe- 
rience either  of  its  physiological  or  of  its  therapeutical  effects.  In  Germany,  wbtre 
it  b  rooro  frequently  administered,  it  ia  In  high  repute  as  a  powerful  alterative  or 
resolvent.  "Like  most  salts,"  says  Sundelin,'  "sal  ammoniac  operates  on  the  ali- 
raentary  canal  as  an  eici to-irritant.  After  tl«  absorption  it  appears  to  reduce  modo- 
nitely  ihe  action  of  the  heart  and  large  arteries,  and,  in  this  respect,  belongs  to 
debilitating  or  terapcrant  agents.  But  it  acts  as  eicitant  and  irritant  to  the  venooa 
and  arterial  capillary  syalems,  to  the  lymphatic  vessels  and  glands,  to  the  skin,  to 
the  kidneys,  and  especially  to  the  mucous  membranes  j  not  only  increasing  secretion, 
but  also  improving  nutrition  and  assiniilatioa,  and  counteracting  organic  abnormal 
conditions  (as  tumours,  thickenings,  and  relaxations),  so  frequently  met  irith  in  thoM 
atrootures.  It  promotes  not  ouly  the  mucous  secretions,  but  also  cutaneous  eihaU- 
tion,  and  even  menstruation.  Its  diuretic  effects  are  less  obvious.  It  eitenda  its 
stimulating  iufluunce  to  the  serous  and  fibrous  tissues,  whose  nutrition  it  improree. 

"  From  these  atatemeuts  it  follows  that  sal  ammoniae  operates  like  the  nion 
powerful  alterative  agents.  In  some  respects  it  resembles  morcnrj;  but  is  lev 
liquefacient  and  resolvent  on  the  organic  textures,  and  less  stimulant  to  the  lymph- 
atic vessels,  than  the  latter  agent.  Its  long-continned  use  may,  indeed,  injora 
the  digestive  powers,  but  never  gives  rise  to  general  oacbexia.  I  have  administered 
large  doses  of  it  against  thickening  of  the  mucous  membrane  for  months,  without 
Temarking  any  injurious  effects  beyond  those  just  mentioned.  In  large  dooee  it 
purges  like  other  salts,  but  in  small  ones  rather  conatipatea." 

Krans*  says  that  a  alight  miliary  eruption  and  very  painful  apbthic  have  been 
produced  by  large  doses  of  it. 

Uses. — In  this  country  it  is  rarely  employed  internally.  In  Qermany  where  it 
is  frequently  nsed,  it  is  adminiiitered  in  the  following  cases: — 

1.  In  mifd  tnjlammalory  feeert,  especially  those  complicated  with  affecliooa  of 
the  tnacoQS  or  fibrous  membranes,  as  in  the  diseases  called  bilious,  gastric,  oatarrtutl, 
or  rheumatic  fevers,  it  is  employed  for  promoting  secretion  and  hastening  oridoal 
discharges. 

2.  /ji  infiammation  of  the.  mitana  or  teroxt*  memhrana,  as  catarrh,  Ajaeotery, 
arethriUs,  peritonitis,  plcuritis,  &c-,  wLen  the  first  violence  of  the  disease  ba<  been 
subdued,  but  when  the  secrelions  and  ezbalationa  are  not  yet  cBtablishcd.  In  these 
oases  it  is  nsed  as  a  substitute  for  mercury. 

3.  Ill  cfironic  di'senua  of  various  kinds,  as  chronic  infiammation  of  the  lungs, 
liver,  and  spleen ;  eainrgemcnt  of  the  mesenteric  glands;  induration  of  the  pros- 
tate, uterus,  and  ovaries;  catarrhus  vesica);  chronic  ulceration  of  the  uterus; 
mucous  discharges  from  the  urethra  and  vagina,  it  is  administered  as  an  alterative, 
as  a  stimulant  to  the  absorbent  system,  and  as  a  promoter  of  healthy  secretion. 

4.  In  amcnorrlitra  it  is  strongly  recommended  by  8undelin  as  an  emmcnagogue 
in  those  cases  in  which  the  disease  depends  on,  or  ia  connected  with,  inactivity  of 
the  uterus. 

Externally  it  is  sometimes  employed,  on  account  of  the  cold  produced  during 
its  solution,  in  headache,  inflammatory  affections  of  the  brain,  mania,  apoplexy,  kv. 
When  used  for  this  purpose  it  must  be  applied  as  foon  as  the  salt  is  dissolved.  Mr. 
Walker"  found  that  five  parts  of  this  salt,  with  live  parts  of  nitrate  of  potash  and 
uxleen  ports  of  water,  lowered  the  thermometer  from  50°  to  lU"  F.  A  /reesutg 
mirture  of  this  kind  placed  in  a  bladder  has  been  recommended  by  Sir  A.  Cooper 
as  on  application  (ice  paallier)  to  hernial  tumours,  as  I  have  alreoily  mentioned  (ace 
aniT,  p.  9'2).  It  may  be  applied  instead  of  the  ice-cap  before  noti^d  (p.  !l2)  to  the 
head. 
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As  a  stimnlaiit  and  resolvent,  or  discittieiit,  sal  ammoniac  Is  used  in  the  form  of 
pUuter  or  lotion.  In  powder  it  is  sometimes  employed  as  a  dentifrice.  A  solution 
of  ^88  in  f^xij  of  water  is  nsed  as  a  gargle.  In  these  cases  it  is  prohablj  not 
better  than  common  salt 

It  u  oecuiOBally  nsed  to  ansment  the  solubility  of  bichloride  of  mercnry,  with 
which  it  combines  to  form  a  soluble  double  salt  (see  li<iuor  hydraryifri  hicldoridi). 
TobaocionistB  use  it  in  the  manufacture  of  snuff. 

Administration. — ^For  internal  use  the  dose  of  it  is  from  five  to  thirty  grains 
every  two  or  three  hours,  either  in  a  pulverulent  form,  combined  with  sugar  or  gum, 
or  in  solution  with  some  saccharine  or  mucilaginous  substance,  to  which  an  aromatic 
akoold  be  added. 

Antidote. — ^In  the  event  of  poisoning  by  this  salt,  warm  water  and  mucilaginous 
and  demulcent  liquids  should  be  given  to  promote  vomiting.  No  chemical  antidote 
or  oounter-poison  is  known.  G astro-enteritis  is,  of  course,  to  be  combated  by  the 
usual  means. 

L  LOnO  AUOKUE  ITDROCHLORITIH;  Muriate  of  Ammonia  Wasfi,—A  solution 
of  sil  ammoniac  in  water  or  in  vinegar,  with  or  without  the  addition  of  rectified 
spirit^  is  used  as  a  resolvent  or  discutient  lotion  or  embrocation.  The  proportions 
of  the  ingredients  vary  according  to  circumstances.  When  a  strong  lotion  is  re- 
qoired,  from  one  to  two  ounces  of  the  salt  are  dissolved  in  twelve  fluidounccs  of  liquid. 
Four  ounoes  of  rectified  spirit  are  sometimes  added.  A  wash  of  this  strength  is  used  in 
contusions  and  ecchymosis  when  there  is  no  wound  of  the  skin ;  in  chronic  tumours 
of  the  breast :  in  white  swellings  and  other  chronic  affections  of  the  joints;  in 
hydrocele  and  dropsical  enlargement  of  the  thyroid  gland;  in  chilblains;  in  spha- 
celus after  the  requisite  scarifications,  &c.  Weaker  solutions  (as  from  5J  to  ^iy  of 
the  salt  in  Oj  of  water)  are  employed  as  washes  in  scabies  and  ulcers,  and  as  injec- 
tioiiB  in  gonorrhcea  and  leucorrhoea. 

I.  tIPLlSTRlIi  AXIONL£  HYDROCmORATIS;  Sal  Ammxmiac  Plaster,— LcudFhuh 
ter  Jas;  Soap  5ij  ;  melt  them  together,  and  when  nearly  cold,  add  Hydrochlorate 
of  Ammonia  5ss,  in  fine  powder). — This  plaster  is  stimulant  and  rubefacient.  Its 
eflkaey  depends  on  the  evolution  of  ammoniacal  gas,  in  consequence  of  the  action 
of  the  alkali  of  the  soap  on  the  hydrochloric  acid  of  the  sal  ammoniac ;  hence  it 
leqiuirea  renewal  every  twenty-four  hours.  It  is  employed  as  a  discutient  fur  chronic 
swellings  and  indurations,  white  swellings,  &c.  Dr.  Paris^  recommends  it  in  rheu- 
matism of  Uie  muscles  of  the  chest  and  in  pulmonary  complaints. 


82.  AMMONIiE  HYDROSULPHATES.  —  HYDRO- 
SULPHATES  OF  AMMONIA. 

HiBTOBT. — Four  ammoniacal  compounds  of  sulphur  and  hydrogen  are  known. 
They  are  as  fellows: — 

1.  Hydrosulpbate  of  ammonia  or  sulphuret  of  ammonium     NH',HSorNIP,S 

2.  Bihydrosulphuret  of  ammonia,  or  hydrosulphurct  of  the 

•tilpliuret  of  ammonium NH>»2HS  or  NIKS+HS 

3.  Pentfl sulphuret  of  ammonium NH^. HS,S^  or  NH^S* 

4.  Hepta«ulpharet  of  ammonium NH^HS.S^  or  NH^,^? 

Beiudes  the  preceding,  there  is  a  fifth  compound,  commonly  called  3^i/le^s  fuming 
liquor  of  sulphur^  the  precise  composition  of  which  is  doubtful. 

Of  the  preceding  compounds,  two  only  have  been  employed  in  medicine ;  these 
are  the  bihydrosulphate  (commonly  called  hydrosulphuret  of  ammonia),  and  Boyle's 
fuming  liquor  of  sulphur. 

Natural  IIiSToaT. — Privies,  drains,  sewers,  and  other  receptacles  of  decom- 
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posing  aniraal  matter,  ovol 
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1.  Ammoniee  Bihydrosulphas.  —  Bihydrosulphate  of  Ammonia- 

HisTOKY. — This  is  the  compouud  which,  under  the  name  of  hepatutd  ammonia, 
"HOB  employed  by  Dr.  Rollo,'  at  the  latter  end  of  the  last  oentury,  in  the  treatmcDt 
of  diabetes ;  fur  Mr.  Cruickahank'  states  that  it  was  prepared  bj  passing  sul- 
phnretted  hydrogen  gas  through  liquor  ammonia)  nntil  so  farther  abtiorplioa  was 
perceived,  or  until  the  alkali  was  saturated.  It  is  this  compound  to  which  the 
name  of  kydrastUpkurrt  of'  ammonin  [ammonia  h^rotulpharetiim,  Ph.  Dub. J  ia 
usually  applied,  and  which  is  commoulj  employed  as  a  teat.  It  is  sometimes  called 
the  hi/drosulphvTet  of  ihe  tulpktirct  of  amiRimiufn,  or  the  ivlpho-hydrate  o/ammo- 
ntuni,  or  the  dauhl<!  rulpHurtt  of  ammanium  and  hi/drogcn. 

PaePAKATiON. — The  crystallized  salt  ia  obtained  by  mixing  eqnal  measures  of 
ammoniacal  and  sulphuretted  bydrogca  gases  in  a  vessel  surrooiided  by  ice. — For 
medicinal  and  pbarmaceutiual  purposes,  ao  aqueous  solution  of  tbiin  salt  ia  employed. 
This  is  prepared  by  saturating  liquor  ammonira,  diluted  with  three  times  its  bulk  of 
waler,  with  hydrosulphuric  acid  (sulphuretted  hydrogen]  gas.  The  gaa  sbould  be 
washed  before  it  passes  into  the  ammoniacal  solution  by  passing  it  through  water 
contained  in  a  small  bottle  ;  otherwise  a  portion  of  the  iron  liquor  is  apt  to  pass 
over  witli  the  gas. 

The  following  are  the  directions  given  by  the  Dublin  College  for  tbe  preparation 
of  this  compound : — 

Tak«  nf  Solii'ion  of  Ammnnin  r|tv;  Siilphutei  nf  Iron  fiu;  Oil  of  Viirkil  of  oommerce 
t%m;  Wa(«  gx»;  Di.lilM  Waterjij.  Plaoo  ihe  .ulpliuiet  of  imn  (inJ  walsr  in  ■  Mro- 
neclcpii  botiip,  nnd.  aiiiling  the  oil  ol  viliiol  by  degrepa  ihraiigh  a  tnrcly-runnel.  oondiM  bf 
SDiUible  lubes  ihe  aulphureited  liyilrogen  which  ia  dixngnged,  dm  ihniugb  ibe  diuilled  imicr 
plaixd  in  n  small  in  termed  ia(e  phiHl.HTHl  Ihen  to  the  builoin  era  bmlle  mnlaimTig  Ilie  ■mm 
tbe  tirclc  or  die  lalier,  ihroDgh  which  ibo  glasi  tube  oonv^ying  die  gns  puses,  being  lo 
plugged  with  lin.  If.  when  ihe  derelopinent  of  gas  lini  cetiMil,  &  drop  of  it 
liquid  added  lo  a  ntiiraled  Kilulion  of  fulpliai 


ret  slill  coniaiiiB  free  nminonia, 
mm  of  sulphurpiled  hydragm. 
boKlo,  futnisheil  with  aa  tM» 

ic  acid  on  sulpbaret  of  iron 
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mpletei) ;  bui  slioiil<l  a  piecipilaie  occur  ihe  byjroiiulpb 
anil  rnnfi,  therefore,  be  again  subjecied  to  the  action  of  a  si 
The  hjntnMulphurel  of  ammonia  muM  tie  kepi  in  a  green  glaa 
rately  ground  stopper. — Tlie  sp.  ix.  of  tliis  solution  is  D.S9D, 

Tbe  changes  which  attend  the  actioa  of  dilute  snlphi 
have  been  already  explained  (see  ftnfe,  p.  375). 

The  hydrosulphnric  acid  gas,  when  conveyed  into  a  solution  of  ammonia,  oom- 
bines  with  it  to  form  tbe  bihydroHulpburet  of  ammonia.  2HS+NH'=Nn',2HS. 
According  to  the  araronoium  theory,  tbe  hydrosulphurct  of  the  sulpburet  of  am- 
moniam  is  produced,  NH*,8  +  H8. 

When  the  solution  of  ammonia  is  completely  saturated  with  sulphnrotted  hy- 
drogen gas,  it  ceases  to  oecusinn  a  precipitate  in  a  solution  of  sulphate  of  magneAi' 
If,  however,  it  be  incompletely  saturated,  it  produces  a  preeipitate  with,  or  rendm 
tivbid  a  solution  of,  this  salt, 

NtDTaiL  tltnaoivtmraKT  or  Ahhohia  ;  Krutral  mlphurtl  of  omtniminin.— If  one  potlim 
of  ar|iia  HmnioiilHi  In  ■aliitnteil  wiih  liydtasulpburic  add  (tutpli  or  ailed  liydroprn)  )E>u.and  ihco 
muted  with  nnoilier  and  eqiinl  punion  of  aqua  ammoais,  we  obiain  the  neulnil  bydioaulniiiw 
of  ammonia.     NH'HS;  or  NH'^. 

Propertiks, — Solid  bihydrosulphnrct  of  ammonia  oijonr^  in  adcutar  and  foluUd 

Ztoln,  which  have  thii  combined  odour  of  ammonia  and  sulphuretteil  liydrogn 
y  have  an  alkaline  reaction,  and  are  volalJIiiable  at  ordinary  tcmpcrntuns. 
The  officioiil  soliitinn  coinmoiily  cnllod  tbe  bj-drosuiphuret  of  ammonia  is  a  liqniil 
having  a  very  fetid  odour  anil  un  aerid  disagreeable  taste.   The  mineral  acids  dcmii' 
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pofle  it  and  evolve  hjdrosalphario  acid  gas.     It  fonns  with  a  considerable  number 
of  metallic  solntions  precipitates.     With  the  salts  of  lead,  bismuth,  silver,  and 

Xr,  the  precipitates  are  blackish ;  with  those  of  antimony,  red ;  with  those  of 
ium  and  tin  (persalts),  and  with  the  arsenites  (on  the  addition  of  an  acid), 
yellow ;  lastly,  with  the  salts  of  zinc,  white.  In  these  cases  the  precipitates  are 
either  snlphurets  or  hydrated  sulphurets  of  the  respective  metals. 

By  keeping  in  bottles  made  of  flint-elass,  it  gives  rise  to  the  formation  of  a  thin 
coating  of  black  sulphuret  of  lead  on  Uie  inside  of  the  bottle. 

Characteriitticx, — It  is  readily  known  to  be  a  compound  of  sulphuretted  hy- 
drogen and  ammonia  by  its  odour.  As  a  sulphuret  or  hydrosulphurct,  it  is  known 
by  its  evolution  of  sulphuretted  hydrogen  when  hydrochloric  acid  is  added  to  it, 
and  by  its  reactions  on  the  metallic  solutions  already  noticed.  Its  emanations 
Uacken  paper  moistened  with  a  solution  of  acetate  of  lead.  Caustic  potash  causes 
the  evolution  of  ammonia. 

The  complete  saturation  of  the  ammonia  with  sulphuretted  hydrogen  is  known 
by  snlphate  of  magnesia,  as  already  mentioned. 

PcRlTT. — ^When  badly  prepared,  bihydrosulphuret  of  ammonia  sometimes  de- 
posits black  flakes  of  sulphuret  of  iron.  These  must  not  be  confounded  with  the 
olack  sulphuret  of  lead  produced  by  the  action  of  the  bihvdrosulphuret  on  the  lead 
of  the  glass.  They  arise  from  a  portion  of  the  iron  liquor  being  carried  over 
into  the  ammoniacal  solution  along  with  the  sulphuretted  hydrogen,  as  already  men- 
tioned. 

By  exposure  to  the  air,  as  by  keeping  in  badly-stoppered  bottles,  or  in  bottles 
containing  a  small  quantity  of  the  liquid,  and  a  large  quantity  of  air,  the  solution 
of  the  bihydrosulphuret  of  ammonia  undergoes  decomposition.  It  becomes  yellow, 
ammonia  is  evolved,  a  deposit  of  sulphur  takes  place,  and  the  pentasulphuret  of 
ammonium  (NH*,S^),  or  perhaps  in  some  cases  the  hcptasulphuret  of  ammonium, 
ia  formed.  The  solution  now,  when  supersaturated  with  hydrochloric  acid,  yields 
an  abnndant  white  precipitate  of  sulphur.  The  bihydrosulphuret,  when  long  kept, 
yields  a  red  precipitate  with  a  solution  of  acetate  of  lead ;  a  yellow  one  with  a  "^ 
iohition  of  emetic  tartar ;  and  a  white  one  with  a  solution  of  arsenious  acid. 

CoifPOSiTlON. — Bihydrosulphate  of  ammonia  has  the  following  composition : — 


Ats.Eq.Wt.P.Ct. 

HfdroiQlphQric  Acid  2  . .  34  .  .  CG.06 
AmnKmiA 1  . .  17  . .  33.33 


BillTdroiiilphttfee  of) 
Ammania   .  .  .  .) 


1  .  .  51 .  100.00 


Ats.  Eq.Wt.P.Ct. 

Sulphuret  of  Hydrogen    1  .  .  17  .  .  33J» 
Sulphuret  of  A  lumoni  ami  .  .  31  .  .  06.00 


Sulph.  of  Hydrogen 
and  Ammonium 


w 


51  .  100.00 


VoU. 

Hydroralph.  Acid  Gai  2 
Amm(inincnl  Gaa  ...  3 


Phtsiolooical  Effects,  a.  On  Vegetahlca, — The  vapour  of  this  compound 
is  injurious  to  vegetation. 

0.  On  AnimaU. — I  am  unacquainted  with  any  experiments  made  with  it  on 
animals;  but  analogy  leads  us  to  believe  that  ite  action  is  that  of  a  powerful  poisoUi 
analogpus  to  that  of  other  alkaline  sulphurets  and  of  hydrosulphuric  acid. 

y.  On  Man. — In  small  but  repeated  doses  it  acts  powerfully  on  the  secreting 
orauis,  the  action  of  which  it  promotes,  but  at  the  same  time  modifies.  Its  prin- 
cipal influence  is  directed  to  the  skin  (on  which  it  operates  as  a  sudorific)  and  to 
the  pulmonary  mucous  membrane.  In  somewliai  laryer  doses  it  occasions  nausea 
and  ^ddiness.  In  still  larger  doses  it  causes  nausea,  vomiting,  diminished  fre- 
qnenoy  of  pulse,  giddiness,  extreme  languor,  drowsiness,  and  sleep.  Excessive  doses 
woidd,  of  course,  produce  death,  though  I  am  unacquainted  with  any  case  of  this 
land. 

In  the  gaseous  state  it  acts,  when  inhaled,  as  a  powerfully  asphyxiating  agent. 
Instances  of  its  deleterious  operation,  in  conjunction  with  hydro.sulphuric  acid,  have 
ooourred  in  France  in  workmen  exposcLl  to  the  vapours  from  the  pits  (ccs.sjm)o1.s)  of 
the  necessaries.  The  symptoms  arc — sudden  weakness,  insensibility,  and  death; 
or,  where  the  vapours  are  less  conccntrate<l,  there  arc  sometimes  delirium  and  con- 
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Uses. — In  this  eoimtry  it  has  been  prindpally  employed  in  diabrtta  mdlltus, 
with  llie  view  cf  redncing  the  morbid  appetite  oaA  incrensed  action  of  the  stonmcli, 
38  well  as  of  the  system  ia  general.'  It  baa  aUo  been  used  in  uld  pulttionarj 
Cfltarrha,  and,  hy  Brauw  and  Gmitbuisen,  id  vesical  catarrh.' 

Administration. — It  is  given  in  doses  of  from  four  to  six  drops  in  some  proper 
Tebiele  (distilled  water  is  the  beat)  three  or  four  times  a  dny.  Dr.  Rijllo  reoom- 
tttended  that  the  dose  should  be  increased  eo  as  to  produce  slight  giddiness.  It  b, 
however,  a  dangerous  medicine,  and  requires  great  caution  in  its  use.  On  Bcoonnt 
of  ita  speedy  decomposition,  it  should  be  dropped  from  the  bottle  at  the  time  of 
vung  it. 

Antidotes. — The  antidotes  for  hydrosulphate  ofammoDia,  aa  well  as  for  hydro- 
sniphnric  acid,  are  chlorine  and  the  ehlorides  of  lime  and  aoda  (sec  ante,  p.  203). 
In  cases  of  asphyiia  by  the  iilholation  of  the  hydrosulphate,  the  treatment  oonHstfl 
in  phicing  the  paticDt  on  his  back  in  the  open  air,  with  bis  bead  somewhat  elevated; 
applying  cold  affusion  to  the  face  and  breast;  producing  artificial  respiration  of  kir 
(through  which  chlorine  is  diffused)  by  pressing  down  Uie  ribs  and  forcing  np  the 


diaphragm,  and  then  suddenly  removing  the  pressure  ;  using  strong  friction  in  the 
course  of  the  vertebral  column,  chest,  soles  of  the  feet,  &e.,  and  injecting  into  the 
stomach  sUmulsnts,  as  a  weak  solution  of  chlorine  (or  of  cbloride  of  lime)  0 
brandy,  &c.     In  the  event  of  hydtosulpburet  of 


I 

I 


.  iujcctini 

being  by  accident  swal- 
lowed in  poisonous  doses,  dilute  solutions  of  chlorine,  or  of  the  ehloridcs  of  llius 
and  soda,  should  be  immedtatety  given,  and  the  contents  of  the  stomach  removed 
by  the  stomach-pump  as  soon  as  possible. 

2.  Boyle's  Fuiniiig  I4guor  of  Sulphur. 

History. — Begoin'  described  the  method  of  preparing  Ibis  compound,  wbiob  h« 
called  oi7</»aft)Ajir  (o/mni  tii§)Aum).  Boyle,*  who  also  gives  directions  for  ita 
preparation,  called  it  volaliU  Uncture  of  sulphur,  and  saya  that  it  "  may  probsbly 
prove  an  excellent  medicine."  F.  Hoffmann'  refers  to  Beguin's  work,  and  also  gmt 
a  formula  for  it«  preparation.  He  ealU  it  tinciura  tulphurit  volatilU  wi-e  tpiritv* 
*alu  ommoni'fwi  rulpfiurtM*,  aurei  rolorit.  He  also  refers  to  it  under  the  name  of 
tpirifv*  eulphuri*  voialilu. 

It  is  commonly  called  ifr^in'^Wofift  $p{rU  o/tufphur,  or  Bo^k'i  /amiitff  liqvor 
(liquor  j'umani  Boi/lii),  though  I  cannot  fmd  that  either  of  these  authore  Mlled  it 
by  these  names.  It  ia  the  lolulUe  liner -of  tulphur  (b^par  tulpharu  wlatik)  of  scmo 
writers. 

Its  proper  chemical  name  is  at  present  doubtful. 

I'EtPAKATiON. — It  ia  obtained  by  submitting  to  distillation  a  mixture  of  sol- 
phuT,  sal  ammoniac,  and  lime.  Beguin  orders  one  pound  of  sulphur,  half  a  pooBd 
of  quicklime,  and  four  ounces  of  sal  ammoniac.  Boyle  directs  Gve  ounces  of  sulphur, 
five  ounces  of  sal  ammoniac,  and  six  onncea  of  quicklime.  Later  writers  older  one 
part  of  sulphur,  two  of  sal  ammoniac,  and  two,  three,  or  four  parts  of  slaked  lime. 
Some  employ  in  addition  three  parts  of  water  in  the  receiver  j  but  no  water  is  men- 
tioned in  the  original  formula>  of  Beguin  and  Boyle. 

Liebi|[  mys  it  may  be  priK-iiceH  hj  shaking  ihe  liydrMulphale  o(  ammonin  with  ntliihuT  U 
Ions  19  ibe  lanei  ia  diuolvetl.     Tlie  clear  liquor  U  Ihen  to  be  poured  off  Ihe  exctn  oT  aulpbor. 

The  composition  of  this  liqnnr  being  donblfii],  it  is  obvious  that  the  cxplanatioo 
of  the  reactions  which  occur  cannot  be  precise.  At  the  commencement  of  tl» 
prooess  ammonia  is  evolved.     Thia  arises  from  the  mutual  reaction  of  lime  tnd  nl 

>  Rolln  nB  Dia&iUf  HillilBI.  p.  »,  M  Mil. 
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■annoniac.  NH'^HCl+CaOaNH'+CaCl+HO.  No  ammonia  is  decomposed 
doriiig  the  operatioQ.  The  solphar  takes  hydrogen  from  the  hydrochloric  acid, 
•ad,  with  ammonia,  forms  the  fuming  liqnor.  The  residue  in  the  retort  after  the 
opentioD  is  a  mixture  of  chloride  of  calcium,  sulphurct  of  calcium,  and  sulphate  of 
lime.     L.  Omelin  gives  the  following  equation  illustrative  of  the  changes :  4CaO 

+8(NH»,HCl)+16S=8CftCl+CaO,SO»-f3(NH»,HS*). 

noPEBTiES. — ^An  orange-yellow  liquid,  having  an  oily  consistence.  It  fumes 
u  the  air  and  in  oxygen  gas,  hut  not  in  hydrogen  or  nitrogen.  This  fuming  pro- 
petty  does  not  depend,  as  in  the  case  of  the  strong  mineral  acids,  on  the  attraction 
flf  afcmospherio  humidity,  hut  on  the  oxidation  of  the  volatile  compound  and  the 
Jmiation  of  hyposulphite  of  ammonia  in  the  form  of  a  fine  dust 

Okaraeteruttics. — ^It  is  characterized  hy  its  fuming  property,  hy  its  odour  (that 
of  Nlphnretted  hydrogen  and  ammonia),  and  hy  its  colour.  The  deeper  its  vellow 
ooloiiri  the  better  is  its  quality  reckoned.  When  decomposed  by  excess  of  hydro- 
oblorio  acid,  it  gives  out  sulphuretted  hydrogen  gas  and  lets  fisiU  a  white  precipitate 
of  sulphur  (see  ante,  p.  451).     It  is  entirely  vdatilised  by  heat. 

Composition. — ^Its  composition  has  not  been  very  accurately  ascertained.  Ber- 
Aollet^  considered  that  it  was  a  hydrosulphuret  of  ammonia  with  excess  of  ammo- 
ma,  and  Mr.  Graham  regards  it  as  a  protosulphurot  of  ammonium  (NH*,S). 

Gray-Lussac,'  however,  considered  it  to  be  a  compound  of  hydrosulphate  of  ammo- 
nia with  sevonl  atoms  of  sulphur.  L.  Gmelin  says  that  it  is  perhaps  a  watery 
ndxture  of  hydrosulphate  of  ammonia  and  pentasulphuret  of  ammonium.  Brande 
calls  it  pereulphuret  oi  ammonia. 

Effects.— Similar  to  those  of  bihydrosulphate  of  ammonia  (see  anfey  p.  451). 

Uses. — Beguin  says  that  it  is  very  useful  for  wounds  and  ulcers.  F.  Hoffmann 
employed  it  in  combination  with  rectified  spirit  of  wine  under  the  name  of  liquor 
imt^M)dagricus.  This  consisted  of  one  part  of  the  fuming  liquor  and  three  parts 
of  rectified  spirit  He  gave  it  in  doses  of  thirty  or  forty  drops  as  a  powerful  sudo- 
rific, and  applied  it,  mixed  with  camphor,  to  the  affected  parts^  and  says  that  it 
nlieved  pain  like  a  charm. 

38.  AmmonisB  Sulphas.  —  Sulphate  of  Ammonia. 

Fortnuia  NH»,SO»,HO;  or  NH*0,80».    Equwaknl  Weigkl  66. 

Stilpkale  of  the  oxide  of  arnmonium ;  Oxytulphion  of  ammonium  ;  Glauber^i  tecret  sal  ammomae 
(••I  ommoniaaun  tecrelum  Glattberi), — Tliis  salt  is  found  native,  in  the  nei^'hbourliocxl  of  vol- 
CBnoea,  under  the  name  of  matcagnine.  It  is  a  constituent  of  soot  from  coals.  It  is  usually 
obttuned  hy  dissolving  liydrated  sesquicarbonate  of  ammonia  in  diluted  sulphuric  acid  to  satu- 
mtioii,  and  evaporating  to  that  crystals  may  form  as  the  solution  cools.  In  an  impure  state  it 
it  procured  by  Faturating  the  ammoniacal  liquor  of  gas  works  or  bone  spirit  with  sulphuric 
■ckl;  and  the  sulphate  thus  obtained  is  used  in  the  preparation  of  sal  ammoniac.  Sulphate 
of  ammonia,  whbn  crystallized  (NU^S0',2H0),  contains  two  equivalents  of  water ;  of  one  of 
whieh  it  may  be  deprived  by  heat.  Anhydrous  sulphate  of  ammonia  does  not  appear  to 
eiMK;  ibr  when  anhydrous  sulphuric  acid  and  ammoniacal  gas  are  combined,  a  compound  ip 
formed  in  which  neither  sulphuric  acid  nor  ammonia  is  evident  to  the  usual  tests.  Its  com- 
poriiiioo  is  supposed  to  be  NH',SOS-f-H0;  and  it  has  been  denominated  ndfamide.  Sulphate 
of  ammonia  was  formerly  employed  as  a  stimulant,  resolvent,  and  diuretic.  Dose,  9j  to  5^.— 
b  senres  for  the  preparation  of  sal  ammoniac  and  sesquicarbonate  of  ammonia  (see  ante^  pp. 
4S8  and  446). 

The  ^nriiuM  comu  cervi  rectificaluty  completely  saturated  with  sulphuric  acid,  was  formerly 
amplojed  in  medicine  under  the  name  of  liquor  anixii^     The  dose  was  60  drops. 

■  Mm.  dt  Ckimu^  t.  zxv.  p.  S44.  *  Cours  de  Ckimie,  t.  ii.  20me  Le9an,  188B. 

*  Jlichtcr*8  AMs/ukrliekt  ArzutimitUllehret  Bd.  iv.  p.  822. 
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34.  Ammonite  Nitras.  —  Nitrate  of  Ammonia, 

Formula  NH'.NO>,HOi  or  NH'.O.NO*,     Equival^l  WfiglU  80. 

IfitraU  of  tin  ilxidt  of  amnKiiiiiiin ,-  Kiinm  ftmivolalUi :  Altnim  jiammitii. — This  nil  i*  ct>- 
Ounei!  by  lamralind  ililuWil  niitic  )i>:ia  wilfa  KBquicsrbcinale  or  Bmmotiia.  and  evaporanne  ao 
Uial  orysinS  timr  Ibrtn  wlien  the  toluiion  cool*.  If  ih«  »lution  be  evnponiled  al  a  letnpemuia 
below  1011°  F.,  large  and  beaiitirul  5ii-siiJ«l  priamt  are  oliTained,  term ina red  by  ui  siiled  pjria- 
miJi  (pTiimnlK  ntlmlt  o/  ammotiia).  Thetie  cryamlit  belong  to  Ite  ri^hl  pritinaljc  lyatsm,  and 
are  itomorphoiii  willi  nitrate  of  potash.  Tbey  consist  or  one  equivalent  nilria  MDJd  M,  one 
equivBlpni  Kinnionia  1*7,  and  one  equivalent  water  9,  If  the  solution  be  hoilded  dnim.  RbMO* 
crrilBli  are  oliMined  (fi^rooM  nitrali  of  amtnoma).  When  dried  al  300°  F.,  nitraie  of  nintDaDiJL 
UHunes  the  rorm  of  ■  cumpacl  white  man  icompaa  miralt  of  vmumia).  In  d«p3  tun  ex«e«d- 
ing  a  tcrupie,  tliit  nil  acii  as  a  diuretic  ;  and,  ncoording  to  tlie  eiperimente  of  Wibmet'  mada 
on  himteif,  it  reduces  the  frequency  of  the  pulse  and  the  Bniraal  beat,  witlionl  aSecling  the 
bead,  chett,  or  iloniach.  It  bni  been  given  in  fevers  and  acule  catarrhs,  in  dosva  of  rrom  one 
to  two  icruplei.     But  it  ia  rarely  employed. 

It  15  the  source  from  whence  pnliaidt  of  nilroftn  is  obmined  (see  p.  4 1 1).  A*  it  gerieialea 
considerable  cold  while  itissalvliim  in  wnler.  it  is  lomeiimes  uted  to  form  a  freeiintt  miitun. 
Idtdy,  ji  IS  ouasioually  employed  id  promoic  the  iacioeralioii  of  organic  aubtianco. 


.  AMMONITE  ACETAS.— ACETATE  OP  AMMONIA. 


/ormufflNH'.C'H'O'.HO;  . 


\<:0^,    Equivaiinl  Waihl  77. 


I 


HisTOKT. — A  BolutioD  of  this  salt  appeora  to  have  been  first  described  io  1732 
b;  Bocrhaavc,  who  introduced  it  into  the  Materia  Medica.  It  was  subieqaeDtlj 
emplnjcd  by  Minderer  or  JUiodererus ;  and  heDce  ohtuned  one  c^  its  namea, 
«piriViu  seu  liquor  Mindereri.     It  ia  also  termed  aqua  ammotn'ac  aeettttu. 

Natdral  Histobt. — Aoetat«  of  ammonia,  or  acetate  of  the  oxide  of  unmo- 
niiuu,  ia,  I  believe,  always  an  arlificial  compound. 

Preparation. — ^Tho  Loiuhn    Collfijt  directs  /I'yuor  ammcmise  acetatU  to  be 
prepared  with  Dilute  Acetic  Acid  Oj  ;  Sesquicarbonate  of  Ai 
u  may  be  mtffident.     Add  the  seequicarbonale  to  the  ooid  to 

The  EfUnbnrQh  OoUnje  orders  "  Distilled  Vinegar  (from 
preference)  f,5isiv;  Carbonate  [Sesqui]  of  Ammonia  Sj  ;  m 
the  salt.  If  the  aoluUoa  has  any  bitterness,  add  by  degrees  a  little  distilled  Tinent 
till  that  taste  be  removed.  The  deaaity  of  the  distilled  vinegar  tihould  l>e  1.0U5, 
uid  that  of  Aqua  Acetutis  AmnioDia)  1.011." 

The  Dublin  CoUnje  orders  of  Sesquicarbonata  of  Ammonia,  in  fine  powder,  3ij« 
or  a  sufficient  quantity ;  Dilute  Acetic  Acid  Oiij.  To  the  acid,  introduced  into  a 
bottle,  gradually  add  the  scgqui carbonate  of  ammonia  to  saturation,  and  disaolm 
by  shaking,  but  without  the  aid  of  beat. 

[The  U.  S.  P.  directs  Diluted  Acetic  Acid  two  pints;  Carbonate  of  Ammoiua, 
in  powder,  a  sufficient  quantity.  Add  the  carbonate  of  ammonb  gradually  to  the 
ftcid  tinCil  it  is  saturated.] 

the  alfenglh  of  the  (olulion  of  acfUite  of  ammonia  will  aleo  vary.     To  obvlaie  iliia 

bare  been  ttettrr  if  the  Biiiiih  Collei;ei  had  ilied  alnolutcly  the  quantil)'  of  liydmleiL 

beiDiie  of  ammonia  which  should  be  emplcyinl  lo  yield  a  given  niimber  of  UniiluuDCva  of  the 

•oluiion  of  acelale  of  ammooia.     Apothecnries  then  would  be  nt  lilvrty  to  mnp\oy  ■  ■limnil 

or  a  weaker  acetic  acid,  whhoui  affecling  Ibe  strength  of  the  prodnel.' 

Every  equivalent  of  hydrated  sesqui  carbonate  of  ammonia  requires  two  eqnivdents 
of  anhydrous  acetic  acid  to  form  a  neutral  compound,  while  three  equivalents  of 
carbonic  acid  gas  are  set  free.  2NH*,3CO',2HO+2AeO^— 2{NH',AcO,HO)+ 
SCO*. 


luimillil  Md  GifU,  Bd_  i.  S,  tOO,  Mi 

th<  diffrrenl  ilrenalhi  of-     

^Mahl,  ta  Ik*  StrlmiulHi  Jakriaili/hi 
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CoMFoaxTiov.  Pbovucti. 

1  eq.  Hydrated  SMoaiear-        (  3  ef  •  Carbomie  Aeid  66  3  eq.  CArtxmic  Acid  .    66 

boMta  of  AmnoBia  .  .  .  118  {  9  <f .  Waur 16 ) 

(  9  «ff .  Ammonia    .  .  31 )  

90q.AeetieAeid ^fl«  .^q^  4i»^»«»^  aw«i^{«i« 

lai  980 

FsoFxaTiES. — When  pore  this  liquid  is  colourless.  Any  tint,  therefore;  which 
the  Bolation  of  the  shops  may  have  is  referable  to  impurities  in  either  the  yinesar 
or  the  aeeqnicarbonate.  Filtering  it  through  powdered  animal  charcoal  will  usuiuly 
remoye  any  yellow  or  brown  colour  which  it  may  have.  If  quite  neutral,  it  will 
afieet  neither  turmeric  nor  litmus  paper.  It  is  better,  however,  to  have  a  slight 
ezoefls  of  add  present  than  of  sesquicarbonate,  for,  if  the  latter  predominate,  the 
Bofaitioii  18  much  more  irritant;  and  if  employed  as  a  coUyrium,  might  produce 
incoDTehient  results.  Prepared  according  to  the  directions  of  the  London  Phar- 
maoopoeiai  the  liquor  has  the  sp.  gr.  of  1.022 ;  whereas  that  of  the  Dublin  Phar- 
maoopoBia  has  a  density  of  1.012. 

Charaderiitiat. — ^It  is  totally  dissipated  by  heat.  With  nitrate  of  silver  it  yields 
cmtalfl  (ooetofe  ofnlver)  soluble  in  water.  When  concentrated  it  evolves  vapours 
Of  acetic  add  on  the  addition  of  strong  sulphuric  add,  and  ^vcs  out  ammonia  if 
potash  or  lime  be  mixed  with  it.  With  scsquichloride  of  iron  it  yields  a  red  liquor 
(peraeetaie  of  iron) . 

GoBfPOSiTiON. — By  evaporating  a  saturated  solution  of  acetate  of  ammonia  under 
the  exhausted  receiver  of  the  air-pump,  and  over  sulphuric  acid,  crystals  of  the 
acetate  are  obtained.  They  are  transparent  oblique  rhomboidal  prisms,  and  consist, 
according  to  Br.  Thompson^  of 

Jtonu.  Eq,  Wt.  Per  Ctnt. 

Acetic  Acid 1       .    .     .    51     .    .    .    38.931 

Ammonia       1       .     .     .     17     .     .     .     12.977 

Water        7       .    .    .     63     .    .     .    48.091 

Crystallized  Acetate  Ammonia    .    .       1       ...  131     .    .     .    99.999 

The  quuitity  of  dry  or  anhydrous  acetate  of  ammonia  contained  in  the  solution  kept 
in  the  shops  varies  with  the  strength  of  the  distilled  vinegar.  According  to  Mr. 
Phillips,  100  grs.  of  distilled  vinegar  contain  4.6  per  cent,  of  acetic  acid )  and  con- 
sequently 100  grains  of  liquor  ammoniac  acetatis,  prepared  from  such  vinegar,  would 
be  composed  as  follows : — 

Acetate  of  Ammonia  (NH»,AcO*) 6.0407 

Water 93.9593 

Liqnor  Ammonice  Acetatis,  PA.  L 100.000 

I^fPURiTiES. — This  solution  ought  neither  to  be  discoloured  by  the  addition  of 
hydrosulphuric  acid,  nor  to  throw  down  any  precipitate  by  nitrate  of  silver  or  chlo- 
ride of  iMirium.  These  substances,  therefore,  may  be  employed  to  detect,  respect- 
ively,  metallic  matter,  hydrochloric  acid  or  a  chloride,  and  sulphuric  acid.  Pure 
acetate  of  ammonia  occasions  no  precipitate  with  diacetate  or  acetate  of  lead ;  but 
the  liquor  ammonias  acetatis  of  the  shops  usually  does,  owing  to  the  presence  of 
carbonic  add.     It  should  be  quite  neutral  to  test  paper. 

Coloarless  and  odourless ;  sp.  {ir.  1 .0*22.  Does  not  change  the  cx>1our  cither  of  litmus  or  turmeric. 
It  is  not  coloured  by  hydrosulphuric  acid  ;  nor  is  anything  precipitated  by  chloride  of  barium. 
Wbai  is  thrown  down  by  nitrate  of  silver  is  soluble  in  water  and  especially  in  nitric  acid. 
Ammonia  ii  evolved  by  the  addition  of  i)otushf  and  acetic  vapours  by  sulphuric  acid.  The 
liquor  beiog  evaporated  the  residue  is  dissipated  by  heat. — Pk,  Lond. 

Phtbiglooical  Effects. — In  small  doses  this  solution  is  regarded  as  a  rcfrige- 
nnt :  in  large  doses,  diaphoretic,  diuretic,  and  perhaps  resolvent.  These  effects, 
hoiwvfer^  are  not  very  obvious.  Wibmer^  took  it  in  moderate  doses,  yet  did  not 
obaerre  any  diaphoretic,  diuretic,  or  purgative  effects  from  it,  but  he  experienced 

»  Die  WirkuHg,  Sec. 
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hendacho  ntui  diatnrbed  digestinn.  Dr.  Cullen'  aays,  "  I  have  known  four  ounces  of 
it  taken  at  once,  and  soon  ftf(«r  foor  ounces  more,  without  any  sensible  effect." 
The  local  operation  of  this  solution  id  that  of  a  mild  etiniulant. 

Uses.  a.  Inlfmal. — Itisemplojedin  febrile  and  in&ammatory diseases,  and  forms 
a  conatituont  of  the  ordinary  saline  draught.  It  is  given  in  conjunction  wilh  nitrate 
of  polaah,  or  tartar  emetic,  and  eometimeswith  caniphor  and  opium.  When  adinin- 
istered  as  a  diaphoretic,  its  operation  should  be  promoted  by  the  use  of  tepid  diluents 
and  exleniul  warmth.  Its  diuretic  effect  is  aesistetl  by  keeping  the  skin  cool,  kod 
conjoioing  the  spirit  of  nitric  ether. 

^.  Hcle.rnal. — Diluted  with  water,  it  is  someUmcs  employed  as  a  discutient  wub 
to  inflamed  and  bruised  parts.  Miied  with  ^s  or  seven  times  its  Tolume  of  rose- 
water,  to  which  a  drachm  or  two  of  tincture  of  opium  may  sometimes  be  added,  it 
is  employed  as  a  collyrium  in  chronic  ophthalmia. 

Administeatio.v. — It  is  given  in  doses  of  half  a  fluidounce  to  two  or  tbieo 
ounces  every  five  or  sis  hours. 


86.  AmtnoniEB  Citras.  —  Citrate  of  Ammonia. 

Formuia  mH>.C'>HKt>\lHO  ;  or  3NH*0.Ci.     Equitale7>I  Wngh!  243. 

JVtWrnI  iHralt  of  lit  oride  a/ atmmmnm — A  Miliilinn  n(  iliirsitt  iBobtuneilbymuniling  InnoD 
or  Jim>  juicp.  OTH  ulution  of  cliric  Held,  with  te<qai»i1iDiinie  of  smmomH.  SOI  ^Ini  of  the 
otdioary  commercial  ciftul*  of  eiuia  nciil  aniuniie  177  gtaini  of  hydnled  •earjuicniliMiBH  of 
ammonia.  Biit  ihxa  ntutnil  diTote  rnniiDi  be  oblalne<l  in  lh«  solid  tlals;  foe  by  rvniKiraiion* 
portion  nf  ammonia  escapci,  and  an  acid  aali  ii  p rod ui^ed,  composed  of  2NU>,C"H'Di'.3HO; 
or  9NH<0,Ci.  Brandc  sialcf  thHl  a  crr»la]lizBhIe  «ili,  =  MI'0,3H0,Ci,  may  alw  be  nbnina]. 
Liquid  dtnile  of  ammonia  ij  einidoytd  eitlier  in  Urn  fiill  Of  effetvosrenl  form  M  a  moling 
nline  diaphoreiic  in  fclxile  dimideri, 

LianoN  AxHomm  Citbiti*.  L.;  SvIiUvm  of  Cilralt  nf  Jinmoma.— (CitriD  Acid  Jiij ;  Distilkd 
Water  Oj;  Sesfiuicitibonaie  or  Ainmoiiia  ^'j"*!  or  «a  miicii  us  mn/  be-  »ii(fici»nl,  LtiHolra  Ihs 
acid  in  ilie  wsler,  anil  add  Ihe  leaquioirbonaic  lo  eaiumiton.) — Dote,  IJij  ID  l^j. 

37.  Ammonite  TartraB. — Tartrate  of  Ammonia. 

Fermvla  !NH',C"H'0'».SHO;  or  2NH*0.T.     Eq<Amlr«t  U'tighl  IS4. 

IfaitTal  tarrriilt  tf  tht  aridt  af  ammimium. — A  Mluiian  of  ihia  nil  it  prrpared  by  mtDrailns 
ISO  gn.  of  FrytlDlllKeit  tannrie  add  with  118  grt.  of  Ibe  hyilrBlRd  >r«quic!arl>ooDTF  nf  ammonia. 
It  may  be  oblained  in  the  form  of  priunaiic  ctystnii,  aNH',T,4H0;  or  SNHiO.T.'JEIO.  Tlw 
effccisnad  nKiofianmic  of  ammonia  leicmble  xiiate  of  the  citrate.  It  ia  emptoyeJ  eiiberia 
the  efferrtKenI  or  alill  form. 

IT  the  tHtlaric  mild  be  in  eiceis.  ndiSnultly  aoliiblB  crytlnltinp  prMipilalo  ot  bilarttalt  t/'oM- 
■wnw,  NaVr,3H0.  or  NH'O.T.HO.  is  obiaine.1. 

88.  Ammooiffi  Oxalas. — Oxalate  of  Ammonia. 

formula  iNH>,(rO',HOi  or  KH'O.iJ.    E^inlcvt  H'ligU  C2. 

Oiekli  nf  Iht  oxifh  of  ammeniuin. — In  the  Edlnbiiriih  Plinrmmypo-iB  lUlarali  is  dire<M«Jie 
ba  prepareit  ai  (bllowt:  Take  Oxalii:  Acid  Jiv;  Cacboiiale  [Srtqnii'Krlmnalr]  of  Ammonia 
Jvilj;  DiMillnl  Water  Oiv.  Uiuolre  tliu  cnrbnnale  in  Ihs  water.  H.ld  |ind<mily  ibr  an.l.boll, 
and  concenlrai'-  •iillliHi'ntly  lor  irysrnlt  m  Tor-n  on  oaolliig.  The  pniTnniic  crytnlj  iliiif  furmnl 
contiii  nf  NH'CWaHO;  or  NH'O.r'O'iiO.  By  hf-ai  they  tiiffer  d cram pnsii ion,  uml  yirtd 
OXamUi  (azalamiilr),  cumpowil  of  HN'.CII'.  Oialaie  of  ammonia  wn*  i»iri«lun'd  ioio  lbs 
Ei]inburi;h  Pharmncopajia  a*  ■  ihx  for  ailcnmiiii  lolniiont,  with  which  ii  pmlurpa  a  whiM 
prcoipiiaie  (flralati  a/limt),  which  is  readily  wluMa  in  nitric  acid,  but  ii  only  iiio>l*niiv)y  idIu- 
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ble  in  bydroehlorio  aokl.  It  does  not  occasion  any  precipitate  in  the  solutions  of  the  mngnesian 
nits :  hence  it  is  a  valuable  agent  for  separating  lime  from  magnesia.  According  to  the  expe- 
riments ofDrs.  Christisoo  and  Coindet,'  it  is  but  little  inferior  in  the  energy  of  its  operation  on 
the  body  to  oxalic  acid.  Ninety  grains,  which  contain  thirty-six  grains  of  oxalic  acid,  killed  a 
Kiong  oat  in  nine  minutes.    The  symptoms  were  tetanus  and  coma. 


89.  Aer. — Atxnospherlo  Air. 

Although  atmospheric  air  is  not,  strictly  speaking,  an  article  of  the  Materia  Medica,  yet  its 
niationsto  life,  health,  and  disease  are  so  manifold  and  important,  and  its  agencies  in  pharmacy 
Vad  materia  medica  so  numerous,  essential,  and  influential, that  a  M'ork,  like  the  present,  in  which 
constant  reference  is  made  to  atmospherk:  air,  can  scarcely  be  considered  complete  witliout  some 
notice  of  this  agent 

1.  Deftmtion. — ^The  atmosphere  is  that  transparent  elastic  fluid  which  surrounds  and  encloses 
the  earth  with  which  it  revolves. 

3.  Extent. — ^There  is  reason  to  believe  that  it  is  of  finite  extent,'  and  tliat  it  reaches  only  to 
about  forty-five  miles  from  the  surface  of  the  earth. 

3.  Phjfncal  propertiu. — Like  other  aeriform  Yjodies,  air  is  elastic,  and  is,  therefore,  compressi- 
ble and  expansible.  When  pure,  it  is  odourless  and  tasteless.  At  CO^  F.  and  30  in.  bar.,  100 
cubic  inches  of  pure  dry  atmospheric  air  weigh  about  31  grs.  troy.*  Its  density  at  the  same 
temperature  and  pressure  is  assumed  as  the  standard  of  compari^n  for  the  densities  of  other 
gaseous  or  a£riform  bodies;  its  sp.  gr.,  therefore,  is  said  to  bo  1.000. 

As  air  has  weight,  it  must  necesrarily  exert  pressure,  the  amount  of  which  is  liable  to  variation. 
The  mean  measure  is  assumed  in  England  to  lie  equal  to  a  column  of  mercury  of  30  English 
inches;  in  France  to  one  of  76  centimetres,  or  760  millimetres  (^29.92  English  inches)  ;  and 
ID  Germany  to  one  of  28  Paris  inches  (s=  29.83  English  inches).  As  mercury  at  60°  F.  is  alxMit 
13.d68  times  as  heavy  as  water,  it  follows  that  a  column  of  30  inches  of  mercury  is  equal  to  one 
of  water  of  30  X  13.^68  =s  407  inches  (=  33.92  feet) ;  and  as  a  cubic  inch  of  water  at  60°  weighs 
aboat  252.5  grs.,  it  follows  that  the  mean  pressure  of  the  air  on  each  square  inch  of  surface  is 
equal  to  252.5x407  =s  14.68  lbs.  avoirduiiois  (usually  assumed  to  be  15  lbs.). 

The  density  and  temperature  of  the  atmosphere  diminish  with  its  elevation ;  but  no  constant 
rehtion  is  found  to  exist  between  altitude  and  either  density  or  temperature.  In  a  general  Mray, 
however,  it  may  lie  stated  that  for  every  1000  feet  of  elevation,  the  mercury  fulls  one  inch :  and 
far  every  100  yards  of  ascent  the  temperature  falls  1°  F. 

4.  Compoti/ion. — Of  the  constituents  of  the  atmosphere  some  arc  constant,  others  accidental. 
The  am$tant  components  are  oxygen,  nitrogen,  aqueous  vapour,  and  carbonic  arid.     These 

gueous  or  a£rifbrm  bodies  arc  in  a  btnte  of  mixture,  not  nf  cliemical  combination.  The  relative 
proportion  of  oxygen  and  niin^pn  to  each  other  i«  extromely  uniform,  and  is  scarcely,  if  at  all, 
inflaenced  by  season,  wind,  weather,  country,  altitude  of  the  air,  or  even  the  salubrity  of  iL 
From  the  re4*ent  experiments  of  Dnm:i.s  nnd  Boussingault,  Brunnur,  and  others,  we  may  assume 
the  ooroposiiion  of  pure  dry  air  to  be  as  follows: — * 

*  Edimburgk  Medical  and  Surgical  Journal^  vol.  xix.  p.  190. 
■  Wollaston,  Pkil.  Trans,  for  1822. 

*  The  most  accnrate  recent  ezperinicntB  on  the  weight  of  atmoBpheric  air  arc  those  of  Prout  {Report  of 
tlu  Firtt  and  Steond  Meeting*  of  the  British  Association,  p.  StSS.  1833)  and  Regnault  (Ann.  de  Chim.  et  d$ 
fkfft.  3me  aSr.  t.  xiv.  p.  211, 1&15).    The  following  are  the  resalui  of  their  obiervations : — 

Cmb,  In.  Inches.         At  320  F.  At  00^  F.  Authority, 

m  Air  dry,  and  deprived  of  carbonic  acid  .  .  .  Bar.  30       .  .  32.7UCid  grs.  .  .  31.0117  grs.  .  .  Prout. 
100       •*  "  ««  ««  ...  llnr.  29.02  .  .  32.7010  grs.  .  .  30.9407  grs.  .   .  Reoxault. 

*  In  1841,  Dnmas  and  BonMingault  (Ann.  Chim.  Phtfs.  t.  Ixxviii.)  analyzed  the  air  of  the  Jardin  des 
Flaates,  at  Paris,  and  on  the  same  dav  Brunner  examined  that  of  Bern,  and  Martins  and  Bravais  that  of 
the  Faolhom  (aboat  bbOO  feet  above  the  level  of  the  sea).    The  results  were  as  foUowti : — 

Per  cent,  of  oxygen. 


1641. 

Millimetres.      Temp,            Wind. 

Weather.          Paris.        Bern.  Faulhom. 

Aprils?    . 

...  7o9.S  .  .  .  73^.4  P.  .  .  .  H 

.  .  .  Fine       .  .  .  22.92  ...             ... 

April «    . 

...  7W.3  .  .  .  77^           .  .  .  SE 

.  .  .  Fine       .  .  .  23.06  ...             ... 

April  29    . 
lUy  29    . 

.    .     .  757.6  .  .  .  800.6        .  .  .  NE 

.  .  .  Fine       .  .  .  23.(K)  ...             ... 

.     .     .  757.0  .  .  .  63^.32      .  .  .  N 

.  .  .  Rain       .  .  .  23.01  ...            ... 

July  m    . 

.     .     .  733.9  .  .  .  C0\2        .  .  .  S 

.  .  .  Rain       .  .  .  23.(K)  .  .  .  23.00  .  .  .  22.90 

Jair  SI    . 

.     .     .  752.0  .  .  .  5H3.48      .  .  .  SW 

.  .  .  Fine       .  .  .  23.00  .  .  .  22.89  .  .  .  23.09 

/Dir  91  . 

.    .     .  758.2  .  .  .  64-.01      .  .  .  N.NW 

.  .  .  Cloudy  .  .  .  23.08  .  .  .  22.97  .  .  .  22.01 

Aag.   7    . 

•        ••                          •••                                      ••• 

22.97 

Sept.  90    . 

.     .     .  758.9  .  .  .  7*2^.6y      .  .  .  N 

.  .  .  Fine       .  .  .  23.07  ...            ... 

0ept.«    . 

•    .    • 

.     .     .  751.2  .  .  .  693.8        .  .  .  PSW 
lygen  in  100  parts  l»y  weight  of  dry  air  ( 

.  .  .  Cloady  .  .  .  22.89  ...             ... 

Meaa  qoanlity  of  o: 
buaicaeid   . 

deprived  of  car>  {  ^3  07 

I 


KORQANIC  BODIES,— Atmospheric  Aib. 

By  mtuun.      Bt/  vathl- 

Oxjfea 20.8     S3 

Nilroeen 19.2    77 

Ail  (try,  aod  depri  Ted  of  caibonic  Bcid  100.0    loO 


The  proporrion  or  CBibonic  acid  and  aqueoui 
we  taay  uiame  llmt  land  air  ooDlsiag  lAg^'  * 
propanion  of  aqneeiii  vapour  i>  more  difficult  lo 
II  li  more  Bbundant  with  wutli  nnd  wetierly  w 
greater  in  tumtHDr  and  bol  wealhei  than  in  wis 
drawn  up  by  the  Iwo  Dr.  Heni/;'  it  repreaeni 
f  eacti  ingredient  i 

■  appro. 


vapout  is  incoDttant.  Ferbapi  ai  an  aveimge 
rit»  volume  of  carbonic  aiid  gas.  The  average 
uiiinaie.Bi  the  quantity  iioonsianlljr  Huftustine. 
ndt  than  with  noitli  and  eaileily  windk  and  ia 
er  and  cold  weatliei.  The  following  laUe  wai 
ippOBed  coinpoiiiion  of  the  air  and  tbe 
and  alilumch 


100.00 


Ttie  aaidtntal  cooilituents  of  the  almosphore 
Some  of  lliom  are  inorgauic,  others  organic 

Tbs  inorganic  coaitiluetiu  are  derived  from  vsriout 
electricsi  opeistioo«  going  on  in  the  atmosphere^  sotn 
liculai  localities  of  the  earth  or  jrom  operaliont  on  thi 
divided  lolid  bodies  railed  by  the  wind  from  the  eonb 
the  BlmoapherB  and  lospandBd  in  the  air.  Many  of  thi 
falls  afler  long-continued  ilrougbl,  and  have,  therefore. 
Ammonia,  prcbably  in  the  form  of  otbonate.  may  be  deleelod  in 


lay  Ik  regarded  as  aitveatiiious  o 

irious  seurDcs.    Gome  of  lliem  nre  produola  cC 
some  are  gases  or  vapouii  derived  Oom  par- 

in  the  surface  of  Ibo  enrlh ;  olht'tt  are  Sne]y 

fhCB,  or  volcanic  dust  projected  iDIo 

e  detectable  in  tbc  rain  Water  wbioh 

ided  lo  (ace  antt,  p.  311). 

...  .......  1  and  snow  water.    It  {• 

derived  from  ihe  decomposition  of  animni  and  vexeiable  niliogenoiu  prinoiplei.  It  is  Ml  &■• 
portant  constjluenl  of  the  almoaphete,  on  account  of  its  beiitg  a  lonrceof  ibe  ailiogencMU  ptiliei- 
pies  of  plonia.  It  exists  in  such  minute  proportion  as  to  bo  inappreciable  in  the  small  BtnaoMef 
air  usually  submitted  to  analyiii;  but  it  may  bedolecled  by  adding  hydrochloiio  acid  Ki  lb*  flnt 
poniofli  of  tain  which  falls  after  long-continued  dry  wwlbei  and  ersporaling,  by  wliicb  ml 
Rmniilniac  is  obtained.  Traces  of  sulphurelled  hydrogen  are  indicated  by  Ibe  tarniali  oTidltM: 
Sulphurous  and  sulphuric  acidi  are  found  in  the  nir  of  London  and  other  places  where  mal  H 
oonsunicd  as  fuel.  Traces  of  salphate  of  ammonia  are  alM  found.  The  small  stclltwd  spoli 
•ometimes  teen  on  ditty  windows  consist  of  this  salt  (Brande).  Hydrochloric  acid  or  ccMniMtt 
aalt  is  jbund  in  the  vicinity  of  the  sea.  Nitric  acid,  and  various  alLaliiie,  earthy,  and  Rietallil 
salts,  have  been  deteclud  in  rain  water  (see  nale,  p.  311),  and  have  been  derived  from  lh* 
almosphera.  To  these  must  be  added  Qnely-divided  carbonaceous  matter,  which  eonMilUM 
the  dark  colour  of  smoke  from  coal  Qres,  and  which  il  deposited  under  the  popular  Dome  tt 
"blacks." 

Dr.  Proui'  has  hinteil  at  the  possible  digiision  of  a  compound  of  selenium,  or  of  some  acllvs 
ingredient  like  tl>is,  in  tlie  almospliere  a*  a  en  use  of  epiilemic  catarrh.  In  proiif  oftha  diOUliMl 
of  fotne  heavy  mnlter  Ibrough  the  air  on  the  occasion  of  tame  epidemics,  he  lUilei  thai,  on  Ibc 
Vth  of  February,  IS3S,lhe  wind,  which  had  prevtouily  heeii  west,  veered  round  id  ibe  ea*t,  tbi 
weight  of  the  air  sodrienly  appmred  to  ri^e  ebnve  the  usual  standaril,  and  at  tliii  time  llie  flrM 
eases  df  epidemic  cholera  were  reported  in  London ;  and  be  infuts  that  the  diolera  wtts  owini 
10  the  tnaller  whioli  tbiu  produoed  the  addilional  weight  of  llie  air.' 

Otgonic  mailcrsor  vaiioui  kinds — some  organized,  others  not — exist  in  Ihe  atmospherfi.  Ni- 
KBle  of  silver  it  employed  at  a  test  of  their  pretence  in  rain  and  anow  water  (lee  sxtf,  |>.  31  l)i 
but  there  isnoieaMHi  for  nsauming  with  Zimmertnann  (see  naln  p.  311)  thai  the  organic  immr 
of  nin  waiei,  ealted  by  liim  pyrrhin,  it  of  a  peculiar  kind.  The  various  odorous  enutnaiiDai 
of  animals  and  plants  are  of  an  organic  naiure.  1  have  nlrenily  had  nocHtun  la  allude  U  a(- 
•■ma  or  malaria  (h«  onM. p.  133),  Ihe  chemical  nnture  of  whidi  is  at  present  iiiikiK)wn,H  wM 
•■  K>  other  dangerous  amunationt  (tee  aMi,  p.  2U3),  Uoutsiiigiiult'delacted  an  orgnnie  t»lto» 
acMut  matter  in  Iha  air  of  a  marshy  meadow,  and  found  li,lJ<Xll  at  hydrogen  (he  thtnka  at 
light  CBthuretted  liydnven,  or  marsh  gaa,  CH')  in  the  air  of  Paris.    Mr.  Graham'  contend*  iku 
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eont^tioiit  mattew  are  not  Tolatile  or  truly  vaporout,  bat  "are  highly  organized  particles  of 
ilied  matter,  which  may  find  its  way  into  the  atmosphere  notwithstanding,  like  the  pollen  of 
flowers,  and  remain  for  a  time  suspended  in  it." 

Minate  microscopic  organisms,  both  vegetable  and  animal,  exist  in  the  atmosphere ;  hot  their 
preeeooe  has,  in  many  instances,  been  assumed  without  evidence,  either  for  the  purpose  of  ao- 
comting  for  the  development  of  infusorial  animals  and  cryptogamic  plants,  and  of  thereby  obviat- 
ing the  necessity  of  admitting  their  spontaneous  generation— or  for  the  purpose  of  accounting  for 
the  propagation  of  infectious  diseases.  But  the  whole  of  this  subject  is  enveloped  in  deep 
obscarity,  and  is,  I  am  a/hud,  likely  to  remain  so.' 

5.  EJffOM  and  mmi.— I  must  refer  my  readers  to  works  on  physiology  for  an  account  of  the 
■gency  of  the  atmosphere  in  the  animal  and  vegetable  kingdoms.  It  will  be  sufficient,  therefore, 
tD  observe  that,  with  reference  to  the  atmosphere,  animals  and  plants  are  engaged  in  antago- 
niscic  operations  :— 


Vtgdahla 
Decompose  carbonic  acid. 

**        water. 

"        ammonia. 
Evohfe  oxygen. 


Jlniinalt 
Product  carbonic  acid. 

•*       water. 

"       ammonia. 
Abwrh  oxygen. 


It  is  obvious,  from  this  table,  that  vegetables  purify  the  atmosphere,  while  animals  deterio- 
rate it 

1  have  already  (see  emit,  pp.  121-124)  noticed  some  of  the  circumstances  which  render  the 
atmoephere  of  certain  localities  insalubrious. 

The  dangerous,  and  in  many  cares  fatal,  efi*pcts  of  the  entrance  of  air  into  the  veins'  do  not 
feqoire  consideration  in  a  work  on  Materia  Medica. 

The  important  agency  of  the  atmosphere  in  pharmaceutical  operations  is  well  known.  By 
its  aid  artificial  heat  and  light  are  obtained.  It  is  an  exhaustless  source  of  oxygeu  in  numerous 
operations  (as  of  calcination,  roasting,  acetiflcation,  &c.).  It  is  the  ultimate  source  from  wheixse 
nitric  acid  is  produced,  for  nitrification  is  effected  by  the  oxidation  of  ammotiia.  To  it  we  are 
indebted  for  the  purest  form  of  natural  water  (see  afiii^  p.  311). 

Hbit  of  the  deteriorations  which  time  effects  in  medicinal  agents  are  due  to  the  destructive 
agency  Qf  the  atmoitpbere;  mainly  to  the  influence  of  oxygen  and  aqueous  vapour,  and  in  part, 
also^  ID  the  presence  of  other  bodies  (see  ante^  p.  204). 

0.  PwrifitaHon  and  disinfection  of  the  atmotpfure, — ^The  purification  of  the  atmosphere  is  natn* 
lalljr  efilected  in  two  ways — by  the  chemical  changes  which  the  air  effects  on  the  various  sub- 
aamoes  thrown  into  it,  and  by  the  agency  of  the  vegetable  kingdom  already  alluded  to.  "  The 
atmosphere,"  says  Mr.  Graham,  "contains  within  itself  the  means  of  its  own  ))uriAcation,  and 
stowly,  but  certainly,  converts  all  organic  substances  exposed  to  it  into  simpler  forms  of  matter, 
mch  as  water,  carbonic  acid,  nitric  acid,  and  ammonia.'*     . 

For  the  purpose  of  destroying  putrescent  effluvia,  organic  fetors,  and  miasmata,  the  agents 
called  disinfectants  or  de-odorizers  are  employed.  I  have  already  had  occasion  to  refer  to  the 
didnfecting  powers  of  heat  and  of  the  class  of  chemical  agents  to  which  the  denomination  of 
Smmftetanti  is  usually  applied  (see  ante^  p.  203).  Of  the  gaseous  disinfectants  Professor  Gra- 
ham thinks  **  that  sulphurous  acid  gas  (obtained  by  burhing  sulphur)  is  preferable,  on  specu- 
lative grounds,  to  chlorine.  No  agent  checks  more  effectually  the  first  development  of  animal 
or  vegetable  life.  This  it  does  by  preventing  oxidation.  In  the  same  manner  it  renders  im- 
possible the  first  step  in  putrefactive  decomposition  and  fermentation.  All  animal  odours  and 
emanations  are  most  immediately  and  effectively  destroyed  by  it.  The  fetid  odour  from  the 
boiling  aolntion  of  cochineal  (for  instance),  which  is  so  persistent  in  dye-houses,  is  most  com- 
^leiely  removed  by  the  admission  of  sulphurous  acid  vapour  (T.  Graham)." 


Order  XI.  COMPOUNDS  OF  POTASSIUM. 

40.  Potassium. — Potassium. 

Symbol  K.     Equivalent  Weight  39. 

JUbmh;  Batii  of  Potoih, — Discovered  by  Davy  on  the  6th  of  October,  1807.  Procured  for 
eommeroial  purposes  by  decomposing  potash  by  carbon.    It  is  a  silvery-white  metal  of  great 

*  For  an  accoant  of  the  microscopical  Rnalyais  of  the  dust  of  the  regular  winds,  nee  Ehrenherg^B  Passat' 
StmmkiSHd  Biut'Reicen  ein  grosses  ortfanisches  vnsichtbares  Wirken  und  Leben  in  der  Atmosphdrt,  1850. 
Alan,  FkamuLuutiecU  Journal^  vol.  ix.  p.  560,  June  1850. 

*  On  this  subject  eonsult  Dr.  M'Connack's  Inaugural  Disstrtation  on  the  Presente  of  Air  in  the  Organs 
ofCfireniatianf  Edinb.  1837.  Also  a  review  of  this  work,  as  well  as  of  the  papers  of  Uouillaud,  Ainusaat, 
aad  Velpeaa,  on  the  same  subject,  in  Dr.  Forbes's  British  and  Foreign  Medical  HenVtr,  vol.  vi.  p.  456; 
likewiae  Chelias's  System  of  Surgery  ^  by  South,  vol.  ii.  p.  856. — ^The  subject  has  recently  acquired  addi- 
tiooa]  interest  from  the  death  of  a  patient,  caused  by  air  entering  a  vein  divided  whilst  inserting  a  seton 
ia  the  neck  (Lontf.  Msd,  Oaz,  April  7, 1848,  p.  60ti). 
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INORGANTC  BODIES.— Potash. 


iDSlre.  lis  tp.  ffT.  is  0.8GS0T.  Ila  coitaislency  is  IliU  of  wax.  It*  vapMiT  is  green.  It  npidly 
alltBFti  oxygen  from  tha  air  and  fiom  moialure,  nod  lakes  ilrv  when  ilirown  on  wsirr.  Il  i* 
nsiuill/  preierved  iii  Pcisian  napliiha.  FIni  disc*  of  il  raay  be  oonvenieolly  propareJ  by  preas- 
iog  a  gInbulB  of  die  meul  belween  ttro  plalet  al  glast,  ot  between  die  Bagen  eavtted  wiih 
Dapblha.  Poin&itiiiin  liu  Iwen  now  and  than  employed  as  a  caulery  or  moil.  Graefe'  oied  il 
in  Tout  atxa  of  guDalgia  (pain  in  Ibe  knee),  in  two  of  wliLab  il  pR>VG<l  lucceuful;  and  Cba- 
valliet'  (at  Ihe  suggoation  of  Dumeril)  proposed  its  use  a>  a  subnituie  ft>t  the  actuBl  laulevy. 
Graefe  placed  il  close  to  Ibe  ■kin,  and  set  fire  to  il  liy  d  few  dropi  of  water.  Tbe  ■urroundirig 
parts  were  proteeloj  by  a  piece  of  pajieboard  basing  a  eiroular  apenure,  through  whiidi  Iha 
potassium  was  applied.  To  circumioribe  the  eSect  a  little  more  aarerully,ai  wall  u  lo  prowot 
tbe  DlierBloi  fniui  the  spullering  of  Ibe  burning  melal.  be  lebsequenlly  employed  a  liollow  tiiaaa 
cjrlindei,  of  about  an  inch  ia  lenglb  and  an  incb  in  diameter,  with  a  hBodle  ■  fool  long.  Tba 
cylinder  wni  introduced  into  the  aperture  of  ihc  paneboard.  and  Ihe  potassitim  plaoed  wjlbin 
iL  When  [be  rarabualion  was  over,  Ibe  cylinder  wai  removed,  and  tbe  cautcrixed  «pO(  cle«M(l 
wiih  linL  Tbe  skin  ronfined  within  the  cylinder  was  converted  into  abiownish-yellew  osohef. 
Graefe  ibinka  thii  mode  of  caiileitzHlion  useful  in  poisoned  wounds,  lu  tbe  bites  of  rabid  aoimab. 


41  Potaasa. — Potash. 

Fontada  EO.     E^ivalial  Wtighl  47. 

Stsonymes. — Protoxide  of  Pf^asfium  ;  Kali;    Te^fJiibft:  AOca/i. 

lliSTony. — Caustic  alkaline  eolutiouB  were  probably  known  to  tbe  Greeks  ind 
Romans.  We  \eam  from  Pliny*  that  soap  was  made  in  bis  time  frum  billow  and 
wood-ubee  ;  and  we  may  tberefore  conclude  tbat  aoine  method  was  kaown  of  de- 
priving tbe  alkuline  carbonate  of  its  carbonio  acid.  Panlus  JEfpaetn'  describes  tbe 
method  of  mnking  a  caustic  lixiviuiD,  as  docs,  also,  Ocbcr.*  Black,  boircvcr,  in 
^e  year  1751),  first  distioguishod  clicmicaUy  the  caustic  alkalies  from  their  cmr- 
bonstes. 

Natuhai.  IIlSToar. — Potash  in  combinatian  with  acids  is  found  in  botb  liog- 
doms  of  nature. 


I.  In 


nKinc 


siaiD  Km 


— In  orenniied  being),  potash  i>  met  w 


-Pomsh  ii 
With  sulphuric,  njlric,  lihcic,  and  peiliapa  carboi 
abundant  than  soila. 

e.  Is  TIIK  One 
with  phosphoric, 
danlly  in  Tegelables  tlian  in  animals. 

Preparation. — Anhydrous  potash  is  obtained  by  tbe  oxiilalion  of  potoasinii, 
by  tbe  partial  dcoxidation  of  peroxide  of  potassium,  or  by  heating  one  atom  of  hj- 
drat«  of  potash  with  one  of  potassium.     K+EO,HO— 2R0+U. 

Properties. — It  is  a  bard,  gray,  bi^ttle  substance,  fuubte  at  a  bright  rei  hwU^ 
up.  jB;r.  about  'Z.GbG,  odourless,  extremely  caustic  and  alkaline. 

vJiaTacterittict, — A  solution  of  potash  or  of  a  neutral  potash  Bolt  is  recognued 
by  the  following  abaract^rs :  Solutions  of  the  hydrosulphurets,  ferrouyauidea,  asd 
carbouatos  produce  no  precipitate  with  it.  Solutions  of  tartaric  (in  excess),  perehlo- 
ric,  and  carbazotic  acids  occasion  cryslalliue  precipitates  of  tbe  bitartratt?,  perohlontfl^ 
and  cftrbazotal«  of  poUsh  respectively.  A  Eolution  of  bichloride  of  platinum  tbron 
down  a  yellow  precipitate  (KCl,PtCl').  Lastly,  tbe  potash  salts  communicata  ■ 
violet  tinge  to  tbe  flame  of  alcohol. 

Free  potash  is  distiugnishcd  from  its  soils  by  ita  comrouniiatiag  a  grwn  colour 
to  tbe  infusion  of  red  cabbnge  or  syrup  of  violet« ;  by  ita  reddcDiag  turiacrio,  and 
restoring  the  blue  colour  of  litmus  reddened  by  an  auid ;  by  it«  not  uffurvitMring  on 
the  addition  of  an  acid  ;  by  its  soapy  feel ;  by  its  solubility  in  aluobol ;  and  by  in 
disBotving  alumina.  Anhydnius  poianh  is  more  diffioulily  riiHiblo  and  haidw,  and  il 
a  worse  conductor  of  electricity,  than  tbe  hydrate  of  potiutb. 
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CioiiFOSiTiON.— Ptire  anhydrous  potash  has  the  foUowmg  composition : — 

Gay-Luttac  and 
Atomi,  Eq.  Wi.        Per  Ceni,  Berzelhu,  Davy,  Thtnard, 

Pdttutiam  ...  1 39 82.98 S3.0484 85 83.371 

Oiygen 1 8 17.02 16.9516 15 16.G29 

PotaA  ...  1 47 100.00 100.0000 100 100.000 

Phtsiological  effects.-— In  considering  the  effects  of  potash,  we  have  to 
notioe  its  effects  as  a  constituent  of  other  substances^  and  also  its  effects  when  taken 
in  the  free  state. 

1.  EffecU  of  potaih  a$  a  constituent  of  other  suistonces.-— Potash  and  its  basil 
potassinm  are  essential  constituents  of  the  human  body.  They  preponderate  in  the 
jttioe  of  flesh  and  in  the  milk.  It  is  obvious,  therefore,  that  they  are  necessary  in- 
gredients of  our  food;  and  that,  if  they  be  deficient  or  absent,  nutrition  will  be  im- 
perfect. It  follows,  also,  that  for  the  cure  of  disorders  resulting  from  the  use  of 
food  deficient  in  potash,  the  administration  of  this  alkali  is  requisite. 

Dr.  Garrod*  is  of  opinion  that  scurvy  is  produced  by  a  deficiency  of  potash  in 
the  food ;  and  that,  by  the  adcKtion  of  potash  (in  the  form  of  some  salt)  to  their 
bodf  scorbutic  patients  will  recover  without  the  use  of  either  succulent  vegetables 
or  milk.  He  gives  the  following  table  of  the  amount  of  potash  in  several  articles 
cf  food: — 

Tablk  ihouing  the  quantity  of  potash  (KO)  contained  in  one  ounce  avoirdupoit  (=:  7P00  gre.) 

of  the  following  ahmentary  eubttancet: — 

Graini  of  potash,  Graint  of  potdeh. 


Biker*s  best  bread  (City) 0.259 

Beit  breed  (West-end) 0.257 

Home-made  bread,  probably  containing 

potatoe  flour 0.262 

Bnt  white  floor 0.100 

Bran 0.609 

Bioe 0.005 

Riee 0.011 

(ktmeal 0.054 

Split  peaa 0.529 

lUw  beef 0.599 

Saltbeef  raw 0.394 


Salt  beef  boiled  (sliRbtly  salted)  .     .    .  0.972 

Boiled  mutton 0.637 

Dutch  cheese 0.230 

Boiled  potatoe  (large  size)  .....  1.875 

Raw  potatoe  (small) 1.310 

Boiled  potatoe,  without  peel  and  well 
done,  water  containing  much  potash .  0.529 

Onion  (small) 0.333 

London  milk  (I  fluidoiince)     ....  0.309 
Orange  (not  ripe),  including  septa    .     .  0.675 

Lime-juice  (1  fluidoiince) 0.853 

Lemon-juice  (1  fluidounce)      ....  0.846 


The  best  antiscorbutics,  therefore,  according  to  Dr.  Garrod,  are  those  which  contaiii 
the  largest  amount  of  potash.  These  are  potatoes  (especially  when  unpeeled  and 
Bol  too  much  boiled),  fruits  (as  oranges,  lemons,  limes,  grapes,  and  gooseberries)^ 
milky  fresh  meat^  fr€«h  vegetables  (as  cabbages,  turnips,  onions,  garlic,  and  leeks)| 
nokles,  spruce  beer,  wort,  malt  liquors,  and  wines  (especially  the  lighter  kinds). 
From  Dr.  Garrod's  table  it  would  appear  that  rice,  oatmeal,  and  even  wheat  flour, 
bdong  to  what  might  be  called  scorbutic  foods.  Moreover,  it  would  appear  that 
idwet  bread  is  superior  to  wheat  flour  in  the  amount  of  potash  which  it  contains-^ 
a  cireamstance  which  probably  depends  on  the  use  of  potatoes  and  alum  in  its  mano^ 
&0feiire. 

Aooording  to  Dr.  Guirrod,  when  the  weekly  amount  of  potash  in  the  food 
amounted  to  186  grs.,  the  inmates  of  the  Grcditon  Union  Workhouse  remained 
healthy ;  but  when,  by  the  substitution  of  rice  for  potatoes,  the  weekly  consump- 
tion  of  potash  was  reduced  to  51  grains,  scurvy  broke  out.  Dr.  Garrod  treated 
wmuTj  by  giving  daily  from  twelve  to  twenty  grains  of  a  salt  of  potash  (bitartrate, 
aeetatei  carbonate,  or  phosphate)  mixed  with  syrup  and  water. 

Dr.  Garrod's  views  are  interesting  on  account  of  their  novelty,  ingenuity,  and 
importance.  But  it  must  be  borne  in  mind  that  his  statements  or  conclusions,  on 
which  this  theory  of  scurvy  mainly  rests,  require  confirmation ;  and  that,  should 
many  of  them  be  eventually  established,  it  by  no  means  follows  that  a  deficiency 
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of  potash  is  tha  sole  cause  of  eourvy.  Indeed,  there  is  reason  to  believe  that  scurvy 
sometimes  exists  nlien  there  has  been  do  want  of  this  alkali  in  the  food.  It  pre- 
vailed, for  eiample,  to  a  frightful  extent,  in  1822,  in  his  majesty's  ship  LeoDoer, 
despite  the  pleniifol  administration  of  large  quantities  of  lemon  juice,'  which,  ao- 
oording  to  Dr.  Garrod,  is  rich  in  potash  and  is  highly  antiscorbutic.  Salted  meats, 
iu  the  preparation  of  which  nitre  has  been  used,  ought  to  he  antiscorbutic. 

In  milk  the  salts  of  potash  greatly  preponderate  over  those  of  soda ;  and  hence 
a  plentiful  snpply  of  potash  is  one  of  the  conditions  necessary  for  the  secretim  of 
this  fluid.  In  this  sense  potash  may  bo  said  to  belong  to  the  tjatnctnphora,  or  milk- 
promoters.  It  is  remarkable,  honcver,  that  sulphate  of  potash  has  been  reputed  as 
a.  galacti/vife,  or  milk-represser. 

The  beneficial  effects  of  the  grape  cure  {cure  de  rateins)  in  the  treatment  of  in- 
flammatory dyspepsia  and  other  maladies  are  probably  in  part  due  to  the  ioBucnoe 
of  the  potash  taken  into  the  system. 

Of  the  ill  effects  produced  by  the  long-continued  use  of  large  quantities  of  mb- 
stances  abounding  in  potash  we  have  do  positive  evidence. 

2.  Efftctt  of  free  potaith. — By  free  potash  is  meant  potash  uncombined  with 
omds.  It  includes,  therefore,  anhydrous  potash,  hy^te  of  potash,  and  solntiooa 
of  caustic  potash.  Potash  in  the  anhydrous  state  is  not,  however,  employed  io 
medicine ;  and  our  remarks,  therefore,  must  apply  to  the  two  latter  preparatioB*. 

a,  Oti  Vtyetahk*. — Caustic  potash  promptly  destroys  the  parts  of  living  plaDl> 
with  which  it  is  placed  in  contact,  and  even  in  the  dilute  state  kills  haricots  (/%a- 
MO&u  tntlgarie)  in  a  few  hours.' 

0,  On  Attimah  geittralli/. — It  acts  on  animals  generally  as  an  energetic  caiutia 
pCnsoD.  OrGIa*  found  that,  injected  into  the  jugular  vein  of  a  dog,  it  coagulated 
the  blood  and  caused  speedy  death.  It  is,  however,  remarkable  that,  when  taissd 
with  the  blood  out  of  the  body,  it  not  only  docs  not  coagulate  it,  but  actually  pro- 
vents  its  spoil  tun  eom  coagulation. 

y.  On  Mnn. — In  its  local  and  rcmol«  action,  potash  partakes  of  the  propeittM 
of  the  alkalies  generally,  and  which  have  been  already  noticed  (see  ante,  pp.  148 
and  223).  Its  local  action  is  exceedingly  energetic.  It  neutralises  auy  fre«  mad 
in  the  part  to  which  it  is  applied ;  decomposes  whatever  ammoniacal  salts  tt»j  ta 
present,  causing  the  evolution  of  ammoniocal  gas ;  and  dissolves  fibrin,  albames, 
mucus,  gelatine,  Sk.  Hence,  rubbed  between  the  Gngers,  it  corrodes  nod  diasolTti 
the  epidermis,  and  thereby  gives  rise  to  a  soapy  feel.  These  phenomena  nre  to  a 
certun  extent  comparable  to  those  of  saponification.  As,  then,  potash,  like  the 
Other  alkalies,  forms  soluble  compounds  with  substances  which  enter  largely  into  the 
composition  of  the  organized  tissues,  we  can  readily  esplain  Orfila'a  observation,  that 
alkalies  are,  of  all  corrosive  poisons,  those  which  most  freijueutly  perforate  the 
stomach  ;  for  the  intestinal  mucus  rendily  dissolves  in  alkalies,  whereas  it  is  ooagu- 
lated  by  aciila  ;  so  tliut  the  former  are  much  more  quickly  brought  in  contact  wilh 
the  living  tissues.  These  resist,  for  a  certain  time,  the  chemical  infiuenco  of  the 
caustics;  but  the  affinities  being  powerful,  the  vital  properties  soon  cease  to  offer 
opposition— the  part  dies  [bioli/tit]  and  the  tissues  are  speedily  dissolved  (morpfto- 
fytit,  see  anlf,  p.  144).  Hence,  if  a  large  quantity  of  potash  be  swallowed,  ibs 
most  violent  symptoms  are  observed,  though  they  ore  of  the  same  general  kntd  U 
when  the  mineral  acids  have  been  tuken  (sec  p.  370).  Like  other  corrasiTO^  il 
powerfully  depresses  the  heart's  action  (see  p.  1C2). 

When  liquor  potassee  is  token  in  small  doses,  and  properly  diluted,  it  destrojrs 
the  acidity  of  the  contents  of  the  st.omach,  which  the  recent  investigations  o(  phy- 
siologists have  shown  to  be  essential  to  the  digestion  of  albuminous  snbstaMM- 
Hence  the  contianal  use  of  it  is  liable  to  prove  injurious,  by  altering  the  cht^miol 
properties  of  the  healthy  ventricular  aecreiion.  Like  other  alkalies,  it  may  perhaps 
aid  the  digestion  and  absorption  of  fatty  substances  (sec  ante,  p.  216). 
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Id  flomewliat  larger  doses,  it  acts  as  a  slight  irritant,  augments  the  secretions 
of  the  alimentary  canal,  becomes  absorbed,  and  communicates  an  alkaline  quality 
to  the  urine  (see  ante,  p.  216V  Moreover,  the  modification  thus  produced  in  the 
quaUty  of  the  renal  secretion  is  accompanied  by  an  increase  in  the  quantity  (see 
antej  p.  278). 

By  continued  use,  potash  acts  as  a  liquefaoient,  resolvent,  and  impoverisher  of 
the  blood  (see  ante,  pp.  214  and  216). 

Uses. — Caustic  potash  is  employed  for  various  purposes  in  medicine,  the  prin- 
cipal of  which  are  the  following : — 

a.  Am  an  acharotic  (see  antey  p.  199). — ^Potassa  fusa  is  sometimes  used  as  a 
caustic,  though  its  employment  is  not  free  from  objection;  for  its  great  deli- 

ricence  occasions  some  difficulty  in  localizing  its  action.  It  may  be  employed 
the  production  of  an  issue,  and  is  used  thus :  Apply  to  the  part  one  or  two 
y era  of  adhesive  plaster,  in  the  middle  of  which  is  an  aperture  of  the  exact  size 
the  intended  issue.  Then  moisten  the  potassa/usa,  or  the  potasga  cum  calce, 
and  rub  it  on  the  part  until  discoloration  is  observed.  Wash,  and  apply  a  lin- 
seed-meal poultice ;  and  when  the  eschar  is  detached,  insert  the  pea.  Issues,  how- 
ever, are  speedily  and  more  conveniently  made  by  the  lancet  than  by  caustic.  In 
Utes  by  poisonous  animals — as  venomous  serpents,  mad  dogs,  &c. — this  escharotio 
may  be  used  with  advantage.  Mr.  Whateley^  recommends  the  potasm /usa  as  the 
agent  for  arming  caustic  bougies  to  be  applied  in  strictures  of  the  urethra ;  but  the 
pnctioe  appears  so  dangerous  (particularly  on  account  of  the  deliquescence  and 
violent  action  of  the  caustic),  that  I  believe  it  is  now  rarely,  if  ever,  resorted  to. 
There  are  many  other  cases  in  which  this  substance  is  employed  as  a  caustic :  for 
example,  to  destroy  warts  and  fungoid  growths  of  various  kinds,  and  to  open  ab- 
;  but  for  the  latter  purpose  the  lancet  is  to  be  preferred 


0.  As  an  antacid  we  resort  to  the  liquor  potassm  in  various  affections  of  the 
digestive  organs  which  are  attended  with  an  inordinate  acidity  of  stomach,  known 
Ij  add  eructations,  cardialgia,  and  other  dyspeptic  symptoms.  It  must,  however, 
be  evident,  that  the  neutralization  of  acid  is  merely  palliative.  But  the  continued 
eaplo]rment  of  alkalies  frequently  diminishes,  temporarily,  the  tendency  to  acid 
ncretion.  Commonly  it  is  found  that  the  cases  calling  for  their  employment  are 
those  benefited  by  tonics,  and  hence  they  arc  usually  given  in  some  tonic  infusion ; 
aa  the  infusion  of  calumba,  or  of  gentian,  or  of  quassia.  Their  beneficial  efiects 
an  fieequenUy  manifested  in  those  forms  of  dyspepsia  which  result  from  the  use  of 
fl^iituous  liquors. 

y.  To  render  the  urine  alkaline,  or  to  diminish  its  acidity, — In  preternatu- 
ral axndity  of  urine,  especially  in  lithic  acid  deposits,  potash  is  used  as  an  altera- 
tive lithio  (see  ante,  p.  285).  But  in  general  I  believe  the  carbonate  or  vegetable 
nits  of  the  alkalies  are  preferable,  in  these  cases,  to  the  caustic  alkalies ;  as  they 
are  equally  effective  in  rendering  the  urine  alkaline,  and  are  less  injurious  to  the 
digestive  organs.  The  alkalies  act  as  solvents  for  lithic  acid,  as  the  alkaline  lithates 
are  more  soluble  than  the  free  acid.  They  also  probably  prevent  the  formation  of 
tUs  add,  or  neutralize  the  free  acid  in  the  urine,  which  is  the  immediate  cause  of 
the  predpitation  of  the  lithic  acid.  As  a  lithonlytic,  caustic  potash  has  been  ex- 
hibited both  by  the  mouth  and  by  injection  into  the  bladder  (see  ante,  pp.  2S5  and 
287).  In  all  these  cases  care  should  be  taken  to  avoid  employing  it  when  there  is 
any  tendency  to  the  deposition  of  the  phosphates.  In  the  treatment  of  the  lithic 
aeid  diathesis,  it  is  to  be  remembered  that  the  use  of  alkalies  is,  to  a  certain  ex- 
tent)  a  palliative  mode  of  treatment,  and  that,  to  be  successful,  it  should  be  con- 
jdned  with  other  means  of  cure. 

3.  As  an  antipfiutie,  lique/acient,  and  resolvent  (see  p.  217).— For  these  purposes 
the  alkaline  carbonates  are  to  be  preferred  to  the  caustic  alkalies. 

f.  As  a  resolvent  and  sorbe/acieut,  induration  and  enlargement  of  the  lymphatic 
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and  secreting  glands,  for  example,  io  tronchoocle,  roammair  tumours,  aSecttooa  of 
the  testicle,  diseases  of  Uic  mesenteric  glandR,  induration  of  the  liver  aud  salivaiy 
ojlauds,  &c.,  liquor  potassai  bos  been  used  witb  benefit.  1  have  aeca  it  remarkably 
Beneficial  in  exeeaBWc  enlargement  of  tbc  lenticular  or  glandular  papilla;  at  th« 
base  of  the  tongue. 

f.  In  'yjihiUa  and  scrofula,  liquor  potassa  has  been  employed  with  advantage. 
Some  of  the  most  obstinate  and  troublesome  forms  of  the  venerea!  disease  frequently 
occur  in  scrofulous  subjects,  in  whom  mercury  is  not  only  useless,  but  abaoluI«ly 
prejudicial.  In  cases  of  this  kind  the  liquor  potasste,  taken  in  the  eomponnd 
decoction  of  sarsaparilla,  is  often  very  serviceable.  In  scrofula,  the  long-con  tinned 
use  of  the  caustic  alkalies  (as  potash  and  ammonia)  has  been  attended  with  remark- 
ably beneficial  effects.  Caustic  potash  was  most  eiteneively  employed  by  Mr. 
Brandish,'  during  many  years,  in  the  treatment  of  scrofula  and  other  cnronic 
diseases,  and,  according  to  his  report,  with  singular  Buccess.  It  is,  however,  more 
successful  in  young  than  in  old  persons — and  iu  those  of  fair  and  light  complexion 
than  in  the  dark  and  the  swarthy. 

ij.  LicguoT  potassa;  is  employed  as  a  dhirffic  in  drnpry,  especially  when  this 
disease  arises  from  glandular  enlargements,  or  other  causes  likely  to  be  relieved  by 
Valine  remedies. 

y  In  irritable  coniHtions  of  ilic  vrinan/  organs,  %,  combination  of  liquor  potassaa 
and  opium  will  be  frequently  found  most  beneficial,  notwithstanding  that  alkalies 
Are  classed  among  the  incompntiblcs  of  the  latter  substance.  This  combination  I 
have  also  frequently  found  useftil  in  allaying  uterine  irrilalion, 

I.  In  chronic  ikin  diseatei,  especially  psoriasis,  pityriaais,  aud  acne,  the  loog- 
oontinncd  employment  of  liquor  potassa)  is  sometimes  attended  with  relJet  In 
acne  punctata,  a  weak  alkaline  solution  (as  5^  °^  liquor  potassic  in  a  pint  of  soft 
water)  is  often  employed,  with  the  aid  of  a  coarse  towel  and  friction,  to  remove  the 
thick  sebaceous  secretion  from  the  follicles. 

X.  In  rheumaliam  and  gout,  especially  when  attended  with  lithic  acid  depotita 
in  the  nrino,  liquor  potassffl  may  be  advantageously  administered. 

\.  In  chronic  bronchitis  with  a  very  rough  and  viscid  secretion,  liquor  potoMB 
ia  used  to  diminish  the  viscidity  of  the  mucus. 

/i.  In  amcnorrhaa,  potash  has  been  employed  as  an  emmenagogue. 

V.  Sometimes  a  very  dilute  solution  of  potash  has  been  used  as  a  siitniiiatifuj 
Wanh  to  ulcers. 

Antidotes.     (See  anie,  p.  203.) 

1.  LlitlJflB  POTASS^,  L.  [U.  8.];  Bitrmte  Aqim,  E. ;  Pbtaum  (Mv»ti<Jf;  £^Mr, 
D. ;  Siliititin  vf  l\itaih  ;  Water  0/  Ouattic  I^tash  ;  A^a  Kali  yuri;  Lixivium 
Cautliciim,  or  C'aiuCic  Li/e ;  LLcipia-m  Saptiiiarium,  or  Soap  lioHert'  Lgf. — TUi 
is  a  soluUon  of  caustic  potash.  The  history  of  the  preparation  of  caustic  alkaline 
solutions  has  already  been  given  (sec  anle,  p,  4G0). 

The  L>Kd(n  CoBtg*  orJen  o(  CarlxinBie  o(  Vowh  3x7;  Lime  Jviij ;  DisUlled  Waier,  Isik 
ing.  Cong.y  Diitolve  llie  cnilionaw  of  polaili  iii  Ualfa  gallon  of  ilie  wfllec.  ti|>rinkls  a  UHti 
of  tbe  waic^r  upon  llie  lime  in  an  esriben  veemt,  and  ilic  lime  being  sInIimI,  mid  ih«  tMI  of  llM 
wanr.  Ttio  liijuora  being  immediately  miml  io);«t1]er  in  a  clme  Teuel.shBkaihpm  trnqveaAf 
antil  thej-  aie  culil.  TlienKl  by  [the  mixta tej.lliat  tliecnrbonsleuriitne  mtj  xilnJiSa.  UM^ 
Icaep  the  supernatant  liquor,  when  poured  off,  in  a  well  eioppereil  gtren  K>"*>  IkkiIs. 

The  JBrfitiwui  Coll^  orders  or  CafbonHie  of  Poiaeli  (.Iry)  Jit;  Lime  feceiirlj'  butmj^i 
Water  fjalr.  LeX  ilie  Iiin«  be  ilaked,  ami  convened  into  milk  of  UmL-,  Willi  kvcii  HuideiineM 
or  Ibe  water,  Uiwolve  tbe  caibooaie  in  Ilia  remaining  ihiny<ei){h(  DiiiilouiiL'M  of  water ;  tcfl 
the  aotulion,  and  ailil  to  il  ilie  tnilk  at  lime  in  aucceuire  portions,  alioat  an  pi||bth  at  ■  lima— 
baiting  briskly  [or  a  few  minul«  gfler  eatb  ailditiun.  Pour  ilie  whole  inu  a  deep  narrow  |M 
venel  Ibr  iweniy-lbur  bouV* ;  anil  then  witbdiaw  with  a  siphon  the  clear  lii|niil,  which  itMaU 
amoilDt  la  bi  lesei  iliirtjHn  fluidoances.  and  oMgbl  n>  have  a  ilsniily  ot  1.073. 

Thei>u6IinCpK(gtemploy>of  pnieCirbonaieDrPoiagbB)];  Fretb  burneil  Lime  ^x ;  Dlnillvd 
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Wstsr  Cang.j  and  Jvij.  The  procets  is  timilar  to  that  of  the  Edinburgh  College.  The  liquor 
it  ocdered  to  be  kept  in  a  well  stoppered  green  glass  bottle. 

[Tha  U*  8,  P,  directs  of  Carbonate  of  Potassa  a  pound ;  Lime  half  a  pound ;  Boiling  Distilled 
Vuer  a  galkMi.  Dissolve  the  carbonate  of  potassa  in  half  a  gallon  of  the  water.  Pour  a  little 
of  the  water  on  the  lime,  and  when  it  is  slaked,  add  the  remainder.  Mix  the  hot  liquors  and 
boil  for  ten  minutes,  stirring  constantly  ;  then  set  the  mixture  a^(i(lo,  in  a  covered  vessel,  until 
it  beoomes  clear.  Lastly,  pour  off  the  supernatant  liquor,  and  keep  it  in  well-stopped  bottles 
of  yreen  glass. 

The  specific  gravity  of  this  solution  is  1.056.] 

In  all  these  processes,  the  lime  abstracts  carbonic  acid  from  the  carbonate  of 
potash,  forming  carbonate  of  lime,  and  the  potash  thus  set  free  dissolves  in  the 
Wfttor:  KO,CO»+CaO-KO+CaO,CO». 

MATaaiAU.  PaoDUCTs. 

f  mm  n«w4wM»»*  i»««*..i.  Ao  $  ^  'ff-  Potask 47 ^1  eq.  Potash 47 

1  eq. Gaihoaate Potash ^\ieq.Carbomie  Acid  «■—___ 

1  eq.  Lime 28 '        ■!  eq.  Carbonate  Lime  ...  60 

97  97 

As  more  lime  is  usually  employed  than  is  sufficient  to  saturate  the  carbonic  acid 
of  the  carbonate  of  potash,  a  portion  of  lime  remains  in  solution.  This  may  be 
goi  rid  of  by  the  addition  of  a  solution  of  carbonate  of  potash  as  long  as  a  precipi- 
tate forms. 

The  liquid  should  be  decanted  or  drawn  off  by  a  siphon.  Filters  arc  objectionable, 
tt  the  potash  decomposes  and  partially  dissolves  them.  Cotton  and  linen  are  less 
teted  on  by  it  than  paper  or  woollen  cloth,  which  are  readily  decomposed  by  it. 
The  air  must  be  excluded  as  much  as  possible  during  the  process  of  filtration,  as 
die  liquor  abstracts  carbonic  acid  from  the  air. 

The  ebullition  directed  to  be  employed  by  the  Edinburgh  College  has  three 
advantages:  it  accelerates  the  chemical  cliangcs;  it  augments  the  density,  and 
thereby  promotes  the  subsidence  of  the  carbonate  of  lime ;  and,  lastly,  it  yields  a 
inner  product,  as  it  effects  the  separation  of  the  silica  usually  contained  in  the  car- 
bonate of  potash,  by  giving  rise  to  an  insoluble  combination  of  silica  with  lime  and 
potash.  But  on  the  large  scale,  the  inconvenience,  expense,  and  danger  attending 
the  ebullition  of  considerable  quantities  of  liquor  potass^,  more  than  counterbalance, 
in  ordinary  cases,  the  advantages  above  mentioned. 


acrid 

aooording 

College,  it  is  1.0C8.     ItTias  a  soapy  feel  when  rubbed  between  the  fingers,  and 

reddens  yellow  turmeric  paper.     It  strongly  attracts  carbonic  acid  from  the  atmo- 

iphere,  and,  therefore,  should  be  kept  in  closed  vessels.    It  corrodes  flint  glass,  and 

on  that  account  should  be  preserved  in  green  glass  bottles. 

Ooe  hundred  parts  of  liquor  potassa*,  Ph.  Lond.,  consist  of  fiotash  6.7  and  water  93.3. 

It  usually  contains  a  small  quantity  of  carbonate  of  potash,  which  may  be  de- 
teeted  by  lime-water,  which  renders  the  liquid  turbid,  or  by  a  diluted  mineral  (sul- 
phmie  or  nitric)  acid,  which  causes  effervescence.  Liquor  potassco  is,  however, 
xwely  80  pure  as  to  stand  the  test  of  lime-water.  But  it  should  not  effervesce 
when  added  to  diluted  nitric  acid.  The  presence  of  a  very  small  quantity  of  alka- 
line carbonate  is  unobjectionable :  nay,  it  is  advantageous,  by  preventing  any  lime 
being  held  in  solution.  When  pure  liquor  potasses  has  been  saturated  with  diluted 
nilrie  add,  it  gives  no  precipitate  on  the  addition  of  carbonate  of  soda,  chloride  of 
faarinm,  or  nitrate  of  silver:  if  the  first  cause  a  precipitate,  it  would  indicate  some 
etithy  or  metallic  impregnation ;  if  there  be  a  precipitate  insoluble  in  nitric  acid 
with  the  second,  we  infer  the  presence  of  a  sulphate ;  and  lastly,  if  the  third  occasion 
a  precipitate  soluble  in  ammonia,  but  insoluble  in  nitric  acid,  a  chloride  is  present. 

Specific  weigbt  1 .063.  One  hundred  grains  cnntnin  G.7  grains  of  potash.  Nothing  or  scarceljr 
aaythiog  is  thrown  down  on  the  addition  of  lime  water :  if  previously  saturated  by  nitric  acid, 
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nolbiriR  is  tlirown  down  on  Iho  nddilion  or  cnibanmc  if  lodo.  or  chlorjdv  of  barium,  ot  □Imlo 
of  silver.     The  ptedpitBle  proluceJ  ly  hifliloriile  of  piniinum  U  yallowwh. — Ph.  Load. 

The  eSecte  and  uses  of  this  liquid  bave  been  above  described.  Tbo  dose  of  it  ia 
ten  drops,  gradually  increased  to  the  estent  of  o  fluidrachm,  or  even  more,  carefiilly 
w&tchiDg  its  effects.  It  may  be  conveniently  exhibited  in  the  infusion  of  orange- 
peel.  With  infudon  of  lemon-peel  caustic  potash  forms  a  gelatinizing  mixture  {see 
Citrui  Ijivumu'm').  Table  beer  eonipletcly  disguises  the  nauseous  flavour  of  tho 
alkali,  but  the  vegetable  acid  of  the  beer  partly  neutraUzcs  the  alkali.  VcmI  br«th 
ia  another  liquid  for  its  administratioD.  Jjr,  Vhittkk'a  nostrum  for  the  stone  is  md 
to  ho  a  solution  of  alkali  in  veal  broth. 

BiiiKiii>a'i  AiKiLinx  Suidtioit.— Take  of  Ihe  best  Amerimn  P»rliali«  bv] ;  Quicklime, 
fretb  piepnreil,  Wood-asbcii  (rnim  Ihe  Ash),  of  escli  Tbij;  Bolting  Waier  Cone,  vj,  Atlii  flnt 
Ibe  lime,  [ben  the  pearlaslie*,  Bin!  BfLerwarilt  ibe  wooil-aibea,  lo  ibe  l»iling  wnler;  iben  mix. 
In  iweniy-four  hours  iha  clear  liquor  niajr  be  drawn  off. — In  ibi»  procew  Iha  limo  cleainilxiars 
Ibeearbanaleof  polasb  conUiiniHl  in  pearlnsheB  and  wood -ashes,  and  combiiiei  with  thecnrbonia 
acid,  selling  free  ibe  polnih.  Tbe  liquid,  iberefore,  ii  a  soluiion  of  cau&lic  poiasb  coniominlted 
vritb  tome  tolubla  alkaline  sails  (sulphale  of  polash  nnd  cbloride  of  pulassium).  Tlie  aaluUan 
is  slrongcT  iban  tbe  olEcinel  lupar  polamr,  but  is  liable  lo  vBty  in  suengih,  in  consequeoee  i>f 
ihB  var/ing  quality  of  ihe  aihoa  used. — Dose,  according  lo  SJf-  Brandish,  for  an  adufl,  it  tbTM 
(or  even  Ibui)  teaspoonruli ;  for  children,  of  A^m  (bur  to  six  yenrs  of  age,  one  small  lea)[<oM>Ail; 
from  six  lo  eiglil  years,  a  teaspoonful  and  a  half;  from  eigbt  lo  Gflven,  two  lenipoonfuli  j  B&d 
from  (iAeen  lo  eighteen  years,  two  leaspoonfuls  and  a  linlf.  The  dose  is  lo  he  Uken  Iwiea 
daily,  between  breekfast  and  dinner  ami  at  beiltirae,  in  fresh  small  beer  or  ale.  A  drop  l»  rwo 
of  oil  of  juniper  cove™  the  sapooaceous  taslo,Bnd  gives  a  grateful  smell.  A  generous  rt^raea, 
and  a  careful  avoidance  of  acids,  were  employed  by  Mr.  Brandish,  in  oonjunclion  with  Ihe  ilka- 
line  liquor.    In  scrofulous  tumours,  mercurial  oinnuent  was  rubbed  in. 

a.  PflTASS.fi  HTDBAS,  Ph.  L.;  iVowa,  Ph.  Ed.;  Fbtwrn  CaHJtfJ™,  Ph.  Dub,; 
Polaua/aaa;  Kali puiiim;  Lap!*  I'w/erWw  vH neptl'cia ;  Caateriunt polentiah. — 
AH  the  British  Colleges  give  directions  for  tbo  preparation  of  hydrate  of  potash. 

The  Londim  CoUigi  orJeri  of  Solution  of  PolBsh  a  fnilon.  Evaporate  the  water  in  a  clean 
iron  vessel  over  Ihe  Are,  until  the  ehulliiion  hciog  liniibeil,  ibe  Hydniio  of  Potash  li<]ueOM: 
pour  ibis  into  propec  moulds. 

Tho  Edinburgli  Collrgi  directs  any  convenient  quantity  of  Aijua  Poiassaj  lo  be  evaponiled  ia 
a  otean  >nd  covered  iron  vessel,  increasing  graduBll/tlic  beat  lill  an  oily-looking  fluid  remaiiiit 
a  drop  of  wliicb,  when  removed  on  a  tod,  l-ecomes  hard  on  cooling:  then  pour  out  the  liquid 
upon  a  bright  iron  plate,  and  as  soon  as  it  salidifles  break  it  quialily,Bnd  put  it  into  glass  lulllet 
secured  with  glass  stoppers. 

Tbe  Dabiin  CeBigt  orders  of  Solution  of  Caustic  Potash  any  convenient  quantity.  Boil  it  in 
a  silver  or  blight  iron  vessel,  until  its  wnter  has  lieea  evaporated  away,  and  then  raise  Ilia  leio- 
peraiure  until  ebullition  ceases,  and  a  liquid  is  obtained  which  Hows  like  oil.  Poui  this  oul  upoo 
a  silver  or  iron  dish,  and,  tbe  moment  it  lias  set,  brenk  it  into  fragraeiiu,  and  enclose  iliese  In  a 
green  glass  bottle  furnished  with  an  airtighi  stopper. 

"  During  the  preparation  of  the  hydrate  of  potash,  a  solution  of  the  potuk 
beoomes  peroxide  of  potassium ;  but  the  additional  oiyaen  thus  acquired  is  expelled 
in  the  gaseous  state  during  solution  in  tvuler" — (^R.  Vhi'fli'pii). 

The  solid  hydrate  of  potash  of  the  shops,  commonly  called  polaatii  /uta,  ia  nsnally 
found  in  the  shops  in  sticks  (^o/nwa/iiiatn  baculii).  It  is  in  general  more  or  leu 
coloured  (brownish,  grayish,  or  bluish),  and  not  compliflely  nuluble  in  watfir  and 
alcohol,  in  consequence  of  the  presence  of  foreign  matters.  Pure  hydrate  of  poUsh, 
honcver,  is  white,  and  dissolves  in  both  water  and  alcohol.  During  its  solution  in 
water,  heat  is  evolved.  Its  solubility  in  alcohol  enables  us  to  separate  it  from  tbe 
carbonate  and  bicarbonate  of  potash,  both  of  which  are  iDsolnble  in  this  liquid. 
When  purified  by  solution  in  alcohol,  it  tjonstitutes  tbe  potaue  d  I'tilcool  of  the 
French  vmters.  It  has  a  strong  affinity  for  both  water  and  carbonic  acid,  which  it 
rapidly  attracts  from  tho  atmosphere,  and  in  consequence  becomes  liquid.  At  m  tow 
red  beat  it  fuses,  and  at  a  higher  temperatare  is  volalilited.  It  is  odourleag,  btil 
hB«  a  caustic,  urinous  taste.  It  rapidly  decomposes  organic  substances.  It 
the  properties  of  an  alkali  in  an  eminent  degree. 

It  speedily  liqueHei  in  ati  open  vetgel.     Ii  is  x.iiible  in  rfciitled  spirit.— PA.  land. 
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Its  oompodtion  is  as  follows : — 


1     .  . 

Eq.Wt, 

Per  Cent. 

.  .     83.93     . 
.  .     16.07     . 

BerzeKut. 
...     84 

1     .  . 

.  .  .     16 

Hydrate  of  Potash ....      1     ....    56     ....  100.00    ....  100 

Potassa  fasa  of  the  shops  oontains  various  imparities,  suoh  as  sesquiozide  of  iron, 
cndde  ci  manffanese,  carbonate  of  potash^  and  silica.  These,  however,  do  not  ma- 
terially afiect  its  medicinal  value. 

*  Boiling  water  commonly  leaves  oxide  of  iron  undissolved,  which  should  not  exceed  J.25  per 
eenL:  the  solution  neutralized  with  nitric  acid  gives  a  faint  precipitate  with  a  solution  of  nitrate 
of  baryta,  and  more  with  solution  of  nitrate  of  silver,  owing  to  the  presence  of  impurities."— 

The  nitrate  of  baiyta  detects  sulphates,  while  nitrate  of  silver  is  a  test  for  chlorides. 
Hjdrate  of  potash  is  exclusively  employed  as  an  escharotic.     For  some  purposes 
its  deliqaesoent  property  renders  it  inferior  to  nitrate  of  silver. 

I.  P0T1881  ClII  CALCE.  L.  E.  [U.  S.]  ;  Potussa  Causttca  cum  CakCy  D.  ] 
CoMtticwn  commune  fortiui  ;  Potash  with  Lime. — It  is  sometimes  called  by  con- 
tinental writers  PaMa  escharotica  Londinensis.  A  compound  of  potash  and  lime 
was  used  as  a  caustic  by  the  Greeks  under  the  name  of  ftpiatoataxtop.^  It  was 
probaUy  identical  with  calx  liquefacta  vulgo  colata  of  Cselius  Aurelianus.' 

The  following  are  the  directions  for  preparing  potassa  cum  calce  : — 

Aoootdiiig  to  the  London  CoUege,  Hydrate  of  Potash,  and  Lime,  of  each  an  ounce,  are  to  be 
tabbed  together, tmd  kept  in  a  well-stoppered  vessel. 

The  Edintmrgk  CoUtge  directs  that  any  convenient  quantity  of  Aqua  Potasses  be  evaporated 
in  a  clean  covered  iron  vessel  to  one-third  of  its  volume ;  add  slaked  lime  till  the  fluid  has  the 
cooiittetice  of  firm  pulp :  preserve  the  product  in  carefully-covered  vessels. 

Tba  JhMin  CoOege  orders  of  Caustic  Potash,  Fresh-burned  Lime,  of  each  J  j.  Rub  them  both 
mpidXf  to  powder  in  a  warm  mortar,  and  introduce  the  mixture  with  as  little  delay  as  possible 
into  a  bottle  furnished  with  an  air*tight  stopper. 

Bj  admiztore  with  lime,  hydrate  of  potash  is  rendered  less  deliquescent.  Potassa 
eqm  cake  is  employed  as  an  escharotic  in  the  same  cases  as  potassa  fusa.  When 
wady  it  is  made  into  a  paste  with  rectified  spirit,  and  applied  to  the  part  to  be 
cmteiied. 

If  it  be  mixed  in  water  and  any  acid  added,  no  bubbles  of  carbonic  acid  are  evolved. — Pk. 


The  puluis  causticiu  seu  escharoficus  Viennenm  is  composed  of  five  parts  of  fused 
potash  and  six  parts  of  caustic  lime. 


42.  POTASSiE  CARBONATES.  —  CARBONATES  OF 

POTASH. 

HislORT. — ^Two  compounds  of  potash  and  carbonic  acid  are  well  known,  and 
mployed  in  medicine.    They  are — 

1.  The  Monocarbonate,  or  neutral  carbonate  of  potash KO,CCP. 

2.  The  Bicarbonate  of  Pouish K0,2C0>. 

A  thiidi  or  sesquicarbonate,  has  been  described,  but  its  existence  is  problematicaL 
The  monocarbonate  was  known  to  the  ancients,  though  the  real  distinction  be- 
tween it  and  caustic  potash  was  first  explained  by  Dr.  Bkck  in  1756.     The  bicar- 
booftte  was  first  obtained  in  1757. 

EvFBCTS. — The  general  effects  of  the  carbonates  of  potash  are  similar  to,  thoueh 
arilder  than,  those  of  caustic  potash ;  and  they  are  milder  in  proportion  to  the 
quantity  of  carbonic  acid  which  they  contain. 

■  Paolos  JBf  ineta,  Adams's  trmnslation,  vol.  i.  pp.  414  and  4:28;  vol.  ii.  p.  205;  vol.  iii.  p.  1S5. 
*  Jfdrft.  Chron.  lib.  v.  cap.  i.  p.  654,  ed.  J.  C.  Amman,  Amatel.  1722. 
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1.  Potasss3  MoDooarbonas. — Neutral  Carbonate  of  Potash. 

Formula  KO,CO'.    Eguitialint  Wiighl  (iO. 

Hl!3T0RT. — It  is  probable  that  th«  ancient  G-reeke,  Romans,  and  Kpyptiana 
were  uctiuainU-U  wilL  this  salt.  Pliny*  deecribea  some  of  tbe  uses  of  vood-aalMK, 
und  mention!!  n  lye  of  them  (rtnu  liximut).  For  a  long  period  carbonato  of  pot- 
lub  vvs  confnaoded  with  carbonate  of  soda.  Geber,'  in  tbe  eighth  centurj,  doscribca 
tho  method  of  procuring  it  by  the  combustion  of  tartar. 

Synontmes. — In  chemical  and  phannaceuttcal  worka  it  is  usnally  called  ear- 
honale  of  pobuh  {^potanxx  carhimiu,  L.  E.  D.);  but  until  very  recently  it  was 
generally  termed  euhcarlonalf  of  potaiih  (^potasste  luirarlionas).  It  was  fonsoriy 
called  mild  fixed  tfjefalJe  alkali  or  prrpnrcd  kali  (kali  praeparatum).  Aooora- 
ing  to  the  source  from  which  jc  was  obtained,  or  the  mode  of  procuring  it,  it  has 
bad  the  various  names  of  talc  of  tartar  [ml  fartnri),  gall  of  wonnteootl  («a/  <iA- 
tinthii),  salt  nf  broom  {nal  geiiiitee),  fixed  nitre  (nifrum  fixtim),  ahtte  fivx 
(  fiuxu»  albut),  &C. 

Natural  HisToay. — Reuss"  found  carbonate  of  potash  in  the  waters  of  tlw 
Wniasokow  and  in  tbe  chalybeate  of  Twer. 

It  »  rorrowl,  during  ihe  combimion  of  inlnnil  ptanti,  bjr  the  deeonipoiition  of  the  vegmhla 
lalu  of  polaib  ((be  acctkle,  ibe  irmlaie,  Kn<]  Ihe  □xslsle,  biit  inincipnUy  (lie  Brst}.  Hence  ii  u 
proouied  in  gre«i  abiinJnnca  from  wooit«ihe8  In  Hmie  few  cbws  it  baabcrn  tupposed  ioi>ii« 
leaily  formeil  in  plonu,  m  inn  frin  lefiTroH  lo  by  Mr.  P«rkei.<  lbs  expTawed  Juice  of  wbicb 
ia  employed  by  tlie  (loar  weaveFi  of  Voik^birc  in  lUe  clenasiiig  of  clulh  at  the  fulling  niilli. 

Preparation,  a.  Of  Fotaohes  and  Puilaahea  ;  (^Putaaa  imy«ra  ;  Lixtvut 
cftiM,  Ph.  D.) — These  are  obtaiui>d  frt>m  ^ooil-athf*  (einerei  vfjeialilium  «eu 
ci'nerts  e  lignis  combtutii),  which  are  procured  by  burning  wood  piled  in  beapa  on 
the  ground,  sheltered  from  tbe  wind,  or  in  pits.*  The  soluble  constiluenla  of  tbe 
asbes  are  carbonate,  tvlphate,  plwmKatf,  and  mlicate  of  potath,  and  rUiirtdet  of 
poltustum  aad  todium.  The  insolunle  coDB(4taeiit8  are  eariionaU  and  tubp/iotphate 
of  lime,  alumina,  silica,  the  oxidrt  of  iron  and  manganete,  and  a  dark  carliona- 
ceou»  mailer.  Id  America  tbe  ashes  are  lixiviated  in  barrels  with  lime,  and  tbe 
solution  evaporated  in  large  iron  pots  or  kettles,  until  the  masa  has  become  of  a 
black  colour  and  of  the  consistence  of  brown  sugar.  Id  this  state  it  is  called  by 
the  American  manufacturers  black  taU»  (cinem  clavdlati  cnidi).  Tbe  dork  oulonr- 
is  said  by  Dumas  to  be  owing  to  idmale  of  potash. 

To  convert  this  substance  into  the  jmiathei  of  commerce  (cinere*  claailati  eaU 
etnati),  it  is  healed  for  several  hours,  until  the  fusion  is  complete,  and  the  liquid 
becomes  quiescent.  It  is  then  transferred  by  large  iron  ladles  into  iron  pots,  jrhert 
it  congeals  in  cakes.  These  arc  broken  up,  packed  in  tight  barrels,  and  constitute 
the  jiolathet  of  commerce.  lis  colour  varies  Bonicvrhat,  but  it  ig  usually  reddish, 
in  consequence  of  the  presence  of  sesquioxide  of  iron. 

.To  make  the  eubatance  called  pearlaA,  the  mass  called  block  Baits,  instead  of 
beibg  fused,  is  transferred  frain  tne  kettles  to  a  large  oveu-ahaped  fumooc,  nw* 
etmcted  BO  that  the  flame  is  made  to  play  over  the  alkaline  mass,  wbieli  in  lbs 
meantime  is  stirred  by  meaus  of  an  iron  rod.  The  ignition  is  in  this  way  continoed 
until  the  combustible  impurities  ore  burnt  out,  and  the  mass,  from  being  black, 
becomes  dirty  bluish-white  :  this  is  pearlash.*  The  colouring  matter  is  probably 
maognaesiate  of  potosb. 

The  following  table  shows  the  composition  of  various  kinds  of  potash  end  paiHasb 
according  to  VauqucUn: — ' 
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Kiads  of  Potaah. 

Canstio 

Hydrate  of 

Potash. 

Sulphate 

of 
Potaah. 

Chloride 

of 

Potaaaiam. 

Insolable 
Residue. 

Carbonie 

Acid  and 

Water. 

Ainariean  Potash 

Russian  Potash 

Amerioan  Pearlash 

Pbtash  of  Treves 

Danizic  Potash 

Potash  of  Vosges 

857 
772 
754 
720 
GU3 
444 

154 
65 
80 
165 
152 
148 

20 

5 

4 

44 

14 

510 

2 
56 

6 
24 
79 
34 

119 
254 
308 
199 
304 
16 

In  ihuf  table  it  will  be  observed  tbat  the  American  Potash  contains  the  largest 
ooantity  of  oanstic  potash :  thb  arises^  probably,  from  the  nse  of  lime  in  its  mana- 
Betwe. 

Pearlash  contuns  more  carbonate  of  potash  than  potashes :  this  most  arise  from 
llie  abaoTption  of  carbonic  acid  during  its  preparation.^  The  potash  and  pearlash 
employed  in  ibis  coantry  are  principally  imported  from  the  British  North  American 
odoiues,  from  Russia,  and  from  the  United  States  of  America. 

p.  Of  Refined  Potaahea ;  Potame  Carbonas,  L.  E.  [U.  S.] ;  Potashe$,  E. ;  Potaum 
CarbonoB  t  Lixivo  Cinere,  D. — ^Tho  Dublin  College  gives  directions  for  the  prepsr 
ration  of  this  substance. 

The  Edmlnargh  ColUge  merely  states  that  this  preparation  is  **  Carbonate  of  Potash  not  quite 
pure,  obtained  by  lixiTiating,  evaporating,  and  granulating  by  fusion  and  refrigeration  the  potashes 
of  oommeice." 

The  Dubkn  Pkarmatopteia  orders  of  Pearlash  Ibx ;  Distilled  Water  Cong.  j.  Pour  the  water 
oo  the  pearlash,  and  macerate  for  a  week,  occasionally  stirring  the  mixture.  Filter  through 
calioO)  and  having  evaporated  the  solution  nearly  to  dryness,  reduce  the  heat,  and  stir  constantly 
with  an  iron  rod,  until  granular  crystals  are  obtained.  Let  these  be  immediately  enclosed  in 
well-stopped  bottles. 

[The  UnUtd  StaUt  Pharmawpcna  directs  to  take  of  Impure  Carbonate  of  Potassa  three  pounds ; 
Water  two  pints  and  a  half.  Dissolve  the  impure  carbonate  of  potassa  in  the  water,  and 
Alter  the  solution;  then  pour  it  into  a  clean  iron  vessel,  and  evaporate  over  a  gentle  fire  till  the 
■olntion  thickens;  lastly,  remove  it  from  the  fire,  and  stir  it  constantly  with  an  iron  spatula  till 
the  salt  granulates. 

An  aqueous  solution  of  Carbonate  of  Potassa  slowly  deposits  a  slightly  gelatinous  precipitate 
wlien  saturated  with  an  acid.  When  supersaturated  by  nitric  acid,  it  exhibits  a  faint  cloudiness 
with  chloride  of  barium,  and  afibrds  a  very  slight  precipitate  with  nitrate  of  silver.  In  other 
mpects,  it  corresponds  with  Pure  CarboneUe  of  Poiassa.] 

By  the  above  proceedings  the  earthy  impurities,  insoluble  in  water,  are  got  rid  of. 

y.  Of  Pure  Carbonate  of  Potaah;  Potassm  Carbonas  purum,  B.  D.  [Pota*sm 
Carbmuu  Purus,  U.  S.];  PoUissie  Carbonas  e  Tartari  Cryttallu. — The  Edinburgh 
and  Dublin  Colleges  give  directions  for  the  preparation  of  this  substance. 

The  Edmimrgh  CoUege  observes  that  Pure  Carbonate  of  Potash  may  be  most  readily  obtained 
by  beating  crystallized  Bicarbonate  of  Potash  to  redness  in  a  crucible,  but  more  cheaply  by  dis- 
solving Biiartrate  of  Potash  in  thirty  parts  of  boiling  water,  sefmrating  and  washing  the  crystals 
which  form  on  cooling;  heating  these  in  a  loosely-covered  crucible  to  redness  so  long  asfumee 
are  discharged ;  breaking  down  the  mass  and  roasting  it  in  an  open  crucible  for  two  hours,  with 
oocaskmal  stirring,  lixiviating  the  product  with  distilled  water, filtering  the  solution  thus  obtained, 
evaporating  the  solution  to  dryness,  granulating  tlie  salt  towards  the  close  by  brisk  agitation,  and 
heating  the  granular  salt  nearly  to  redness.  The  product  of  either  process  must  be  kept  in  well- 
dofed  Teasels. 

The  IhMin  Pharmaeopttia  orders  of  White  Bitartrate  of  Potash  Ibij ;  Sesquicarbonate  of  Am- 
monia J{ss;  Distilled  Water  Oiij.  Place  Uie  bitartrate  of  potash  in  an  iron  pot  or  crucible,  and, 
constantly  stirring  it  with  an  iron  rod,  expose  it  to  a  red  heat  until  vapours  cease  to  be  evolved. 
Reduce  the  residuum  to  a  coarse  powder,  and,  liaving  boiled  it  for  twenty  minutes  with  one 
quart  of  water,  filter  through  paper,  wnsliing  the  filter  and  its  contents  with  the  residual  pint 
of  water,  in  which  the  sesquicarbonate  of  ammonia  has  been  first  dissolved.  The  filtered  solu- 
tion is  now  to  be  eva[X)rated  to  dryness,  and,  a  low  red  heat  being  finally  applied,  the  product 
is  to  be  rapidly  reduced  to  powder  in  a  warm  mortar,  and  enclosed  in  well-stopped  bottles. 


'  Fnr  the  mode  of  estimatinff  the  quantity  of  alkali  present,  see  Mr.  Faraday's  Chtmical  Manipulation^ 
art.  Alkalitmtry;  also,  Branue's  Manual  of  Chemistry ^  5th  edit. 
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[Th«  Uniltd  Slata  Pharma«^a  oriI?ci  a(  B 
bnnaui,  previously  pdwilete-J,  into  a  eupacimit  iiun  ciucibte;  hei 
cijrit*  I  Illation  it  eBnieil  off.  llien  raise  Ilia  heal  lo  rwtneM,  ■ 
for  lair  tn  hour.     Having  mtpn  ihe  crucible  from  iho  fire,  and  nltowni  ii  lo  cool,  re 
eODTenUi  ilissolve  lliern  in  diiililled  wnter.  fl  Iter  the  wituikin,  and  complete  the  procen  by  cTm- 
poraliiig  and  granulating  as  ilireclsd  for  Caiiionalt  afPolaaa.] 

Wbon  bicarbonate  of  potash  is  Rubniitted  to  a  low  red  beat,  it  loses  half  its  e&r- 
bonio  acid,  aud  is  converted  into  the  carbonate. 

When  bitarcmte  is  ignited,  various  volatile  substances  are  evolved,  and  the  r««ddae 
in  the  crucible  is  a  miituro  of  cbarcoal  and  carbonate  of  potash,  and  is  denominated 
lilack  Ji^tx  [jiaxut  nii/fr).  "  If  made  with  raw  tartar,  which  contains  nitrogen,  it 
is  oonlaminated  with  bicyanido  of  polassiuni"  (  burner).  Bj  roasting,  the  chan»al 
is  burnt  off,  and  nearly  pare  carbonate  of  potash  is  obtained  from  the  residue  bj 
liziviatioD.     The  carbonate  thus  produced  Is  called  talt  o/turlar  (W  larlari). 

By  deflagrating  a  iniicture  of  equal  parts  of  bitartrate  of  potosb  and  nitrate  of 
potash  we  obtain  carbonate  of  potash  coulaiuinaled  with  hyponitiate  and  even  with 
some  undecompoaed  nitrate  of  potash.  The  residue  is  cdled  tchile  Jlwt  {fiasm 
aliui). 

Bj  deflagrating  a  misture  of  nitre  and  charcoal  we  obtain  what  is  called  fixed 
nitre  (jiiimm  _/?iam). 

The  high  price  of  pearlash  has  occasionally  led  to  the  manufacture  of  carbOBUA 
of  potash  from  gal  enixiim  (bisulphato  of  potash),  bj  heating  it  in  a  reverberatory 
furnace  with  charcoal.  This  yields  a  aulphurct  of  potassium,  in  oonseqnenoe  of  the 
carbon  deoxidizing  the  bisulpbate.  By  roasting,  this  sulpburet  ia  decomposed,  and 
converted  into  carbonate  of  potash ;  the  sulphur  being  dissipated,  and  the  potasuum 
combining  with  oxygen  and  carbonic  acid. 

Properties. — Carbonate  of  potash  is  usually  kept,  in  the  shops,  in  a  granular 
condition,  on  account  of  the  difficulty  of  crystallizing  it.  In  this  state  it  is  com- 
monly denominated  tuhrorbimate  of  polaah  (jtokittas  itihcarhonat)  or  »nll  of  tnrtnr 
{sal  tartar j ;  tal  abetiithii;  haii  preeparntum).  It  is  white,  inodorous,  and  strongly 
alkaline  to  the  taste.  It  reacts  powerfully  as  an  alkali  on  turmeric.  It  changes 
the  red  colour  of  the  sulphate  of  red  cabbage  to  a  blue,  and  restores  the  blue  coloor 
of  reddened  litmus.  It  ia  fusible  at  a.  red  heat;  has  a  strong  affinity  for  waUir,  to 
that  by  exposure  to  the  air  it  attracts  water  and  becomes  liquid,  forming  tbe  nkitm 
tartari  per  Jellquium.     It  is  insoluble  in  alcohol,  but  is  very  soluble  in  water. 

Pure  curbunale  of  potash  may,  though  with  some  difficulty,  be  cryctallized  from 
its  aqueous  solution,  The  crystals  aro  rbomic  oclobcdrons,  and  belong  to  the  right 
prismatic  system  (see  anlr,  p.  186.) 

[One  hunilred  graioi  of  pure  cnrbonnie  of  poinisa  lose  16  grains  by  a  red  heal.— C.  S.  P.] 

CJiaractcrliitic*. — It  is  known  to  be  &  carbonate  by  its  efferveecing  with  the  strong 
acids,  and  by  a  solution  of  it  causing  a  white  precipitate  (soluble  in  acelio  aoid}  with 
lime-water  or  with  chloride  of  barium  (see  the  tests  for  the  earbf/iiate*,  p.  337). 
That  it  is  a  potash  salt  is  determined  by  the  tests  for  potash  already  moDtioDcd  (so* 
itale,  p.  460).  From  the  bicarbonate  of  potash  it  is  distinguished  by  a  solution  of 
bichloride  of  mercury  causing  a  brick-red  precipitate.  The  presence  of  chloride  of 
sodium  checks  or  prevents  the  formation  of  this  precipitate.  Sulphate  of  magDMis 
produces  a  white  precipitate  with  the  carbonate  of  potash,  and  not  with  the  nicr' 
bonate.  This  test,  however,  will  i 
Urge  quantity  of  bicarbonate. 

Cosiposmos. — Pure  anhydro 
tioD : — 


t  recognize  the  carbonate  when  mixed  with  a 
3  carbonate  of  potash  has  the  following  o 


Jlomi,       E<i.  Wtighl.        PtT  CnU.  loujucfin. 
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Aooording  to  Mr.  Phillips/  the  granulated  carbonate  of  potash  of  the  shops  con- 
tains about  16  per  cent,  of  water^  which  it  loses  when  heated  to  redness.  The  crys- 
telliied  salt  contains  two  atoms  of  water. 

At.  E.Wt.    p.  Ct.  Phillips.  At.  E.Wt.  p. C. Phillips. 


Carbonate  of  Potash  ....  1 ..  80     . .   83.64  . .   81 
Water li  .  13.5  .  .    16.36  .  .    16 


Carbonate  of  Potash 1  .  .  69  .  .   79.31  .  .    70 

Water    2  .  .  18  .  .    20.69  .  .   21 


Oiumlated  Call),  of  Potash  1  .  .  82.5  .  .  lOO.OO  .  .  100    Crystallized  Carb.  of  Potash  1  .  .  87  .  .  100.00  . .  100 

In  this  table  I  have  assumed  the  granulated  carbonate  of  potash  to  be  pure,  which 
the  salt  of  commerce  rarely  is. 

Ibipurities. — ^The  ordinary  impurities  in  this  salt  are  water,  silicic  acid,  the 
oUorides  and  sulphates.  The  first  is  detected  by  the  loss  of  weight  which  the  salt 
suffers  by  heat ;  the  second  is  recognized  by  supersaturating  with  hydrochloric  acid, 
evaporatmg,  and  igniting  the  residue :  the  silicic  acid  is  insoluble  in  water.  The 
other  impurities  are  detected  by  supersaturating  the  salt  with  nitric  acid :  if  the 
nsolting  solution  eive  a  white  precipitate  with  nitrate  of  silver,  the  presence  of  a 
chloride  is  to  be  inferred ;  if  it  produce  a  white  precipitate  with  chloride  of  barium, 
a  sulphate  is  present.  Other  impurities  mentioned  by  L.  Gmelin  are  phosphate  of 
potash,  nitrate  or  hyponitrite  of  potash,  cyanide  of  potassium,  soda,  and  carbonate  of 
ume.  To  detect  the  phosphate,  boil  with  excess  of  hydrochloric  acid  to  expel  all 
the  carbonic  acid :  then  add  some  chloride  of  calcium  and  excess  of  caustic  am- 
monia :  a  flocculent  precipitate  of  phosphate  of  lime  is  formed.  If  nitrate  or  hypo- 
nitrite  be  present,  dissolve  in  oil  of  vitriol  and  add  a  solution  of  sulphates  of  iron, 
when  a  reddening  is  perceived  (see  ante^  pp.  3GS  and  417).  Cyanide  of  potassium 
is  detected  by  adding  a  solution  of  the  mixed  sulphate  of  iron  and  then  hydrochloric 
acid :  prussian  blue  is  formed.  To  detect  soda,  saturate  with  acetic  acid,  evaporate 
to  dryness,  dissolve  the  residue  in  spirit  of  wine,  and  precipitate  the  potash  by 
bichloride  of  platinum :  add  sulphuric  acid  to  the  filtered  liquor  and  evaporate,  and 
ignite  the  residue :  then  treat  with  water,  evaporate  the  solution  thus  obtained,  and 
hj  cooling  easily  recognized  crystals  of  sulphate  of  soda  arc  obtained.  Some  car- 
bonate of  lime  is  held  in  solution  by  carbonate  of  potash,  but  by  long  standing  it 
deposits.  To  detect  it,  saturate  with  acetic  acid  and  then  add  oxalic  acid;  a  white 
precipitate  of  oxalate  of  lime  is  obtained. 

The  London  College  states  the  following  to  be  the  characters  of  good  carbonate  of 
pota«h: — 

Liquefies  in  the  air;  is  almost  entirely  dissolved  by  water.  It  changes  the  colour  of  tarmeric 
brown.  When  siipersatnrated  with  nitric  acid,  neither  car1)onatc  of  soda  nor  chloride  of  barium 
throws  down  anything,  and  nitrate  of  silver  but  little.  1(X)  parts  lose  10  of  water  by  a  strong 
heat;  and  the  same  quantity  loses  '26.3  parts  of  carlwnic  acid  on  the  addition  of  dilute  sulphuric 
acid.     It  should  be  preserved  in  a  well-stopped  bottle. 

The  Edinburgh  College  states  that 

"  100  grains  \of  commercial  carbonate  of  potash']  lose  not  more  than  20  on  exposure  to  a  red 
heat:  and.  when  dissolved  and  supersaturatetl  by  pure  nitric  acid,  the  solution  gives  a  faint  haze 
with  solution  of  nitrate  of  baryta,  and  is  entirely  precipitated  by  100  minims  of  solution  of 
nitrate  of  silver." — Ph.  Ed. 

Pun  Carbonate  of  Potash  "  does  not  lose  weight  at  a  low  red  heat :  and  a  solution  supersatu- 
rated with  pure  nitric  acid  is  precipitated  either  faintly,  or  not  at  all,  by  solution  of  nitrate  of 
baiyta  or  nitrate  of  silver." 

Phtsiologioal  Effects. — Its  effects  are  in  quality  precisely  those  of  caustic 
potash  already  described,  but  their  intemity  is  much  less,  on  account  of  the  presence 
of  carbonic  acid,  which  diminishes  the  alkaline  properties  of  the  base.  When  it  is 
taken  into  the  stomach  in  large  quantities,  it  acts  as  a  powerfully  caustic  poison, 
flometimes  inducing  death  in  twelve  hours,  and  producing  symptoms  similar  to  those 
€an8ed  by  the  mineral  acids :  at  other  times,  however,  the  patient  recovers  from  the 
immediate  effect  of  the  alkali,  but,  in  consequence  of  the  altered  condition  of  the 

*  Translation  of  the  Pharmacopaia,  p.  264,  4th  edit.  1S41. 
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alimmitaTy  canal,  the  assimilative  process  canaot  he  uarried  on ;  and,  aftar  di 
oa  a  migeraLIc  existence  for  a  few  wcetcB,  the  unfortuuvtc  BufTcrer  dies  of  ■ 
starratiun.  And,  lastly,  in  some  cases,  tbe  caustic  optTUtion  of  the  poison  is  prinei* 
pall;  confined  to  the  cesopbogus,  causing  Etdcture  and  death.  In  a  case  relat«d  b^ 
Sir  Charles  Bell,'  a  patient  swallowed  soup  leen,  which  produced  inflammation,  tenoi- 
tiating  in  Btrictorc.  She  lingerpd  for  twenty  years,  and  died  literally  etarred. 
Several  other  cades  have  been  detailed.'  In  one  case  no  vomiting  occurred,  bnt 
death  took  phice  from  suffocation.'  A  weak  solution  of  carbonalo  of  potash  pro- 
duoei  no  change  in  the  sanguineous  particles  drawn  from  the  body:  a  eatuiatcid 
solution  slightly  and  gradually  diminishes  their  sifc. 

Uses. — This  salt  is  employed,  in  medicine,  in  most  of  the  cases  already  menlioiied 
when  describing  the  uses  of  caustic  potash.  For  example,  as  an  antacid  in  djBpeptio 
affeetions;  as  a  diuretic;  as  an  antacid  in  that  form  of  lithiasis  which  is  accompanied 
with  an  increased  Becretion  of  lithic  add,  or  the  lithates;  in  those  forms  of  influa- 
mation  in  which  there  is  a  tendency  to  the  formation  of  false  membranes;  in  gout, 
&c.  On  the  recommendation  of  Muscagni,*  it  baa  been  employed  in  peripDcumutiia 
and  other  inflammatory  diseases  with  benefit  (see  anle,  p.  217).  Mixed  with  ooobi- 
neal  it  is  a  popular  remedy  for  hooping-cough.  Externally,  it  has  been  applied  in 
the  form  of  a  solution  to  wonnda;  as  an  injection  in  gonorrhcea;  as  a  collyritua  ift 
some  affections  of  the  cornea,  &c,  Lastly,  it  is  sometimea  employed  in  the  mam- 
facture  of  the  common  efferresuug  draught,  made  with  either  the  citric  or  tutarie 
Mid. 

i  n gi^otfommenMcryarahofCHtieAM, 
ited  bysboal  <  IS  srs.  nrcryslntt  nrTaiUric  Aeiil, 

(    A  lliiiilrBcliiiii  of  Lemiiii  .luice. 
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Ad  SI  INI  STRATI  OS. — It  may  be  given  either  in  the  solid  or  liquid  slate.  In  the 
solid  state  it  is  given  in  du^s  of  from  gr.  x  to  5-'^- 

Antidotes. — When  swallowed  as  a  poison,  the  antidotes  are  oils  or  neids,  ■• 
already  mentioned  for  caustic  potash. 

UttfOR  POTASS*  CABBONATIS,  L.  D.  [U.  S,];  Fblaim  Carbmata  Ajma; 
Aqud  K(di;  Sidutioa  of  Varbunate  of  J^tiuk ;  Liqvamen  Tartan,  f^a  Vmm 
TaTtnnj>er  deliqvinm  ;  Lixirium  Tiirlari;  Aqiia  JCaliprsppamii ;  Liijuttr  I^MOMt 
Subrarbonatit- — (Carbonate  of  Potash  Six;  Distilled  Water  Oj;  dissolve  uid 
fitraiu,  L. — Pure  Carbonnl«  of  Polaah  3^i  Uistilled  Water  Oj ;  dissolve  and  filter, 
£>.') — A  colourless,  inodorous  solution.  Prepared  according  to  the  London  Phu- 
macoptcia,  its  sp.  gr.  is  1.473.  That  of  the  Dublin  College  is  1.310.  Dose,  B^z 
to  f5j. — [The  U.  S.  F.  directs  Carbonate  of  Polassa  a  pound;  Distilled  Water 
twelve  fluidounces.  Dissolve  the  carbonate  of  potawa  in  the  water,  and  filter  the 
solution  ] 


2.  PotasSGB  Bioarbonas. — Bicarbotiate  of  Potash. 

Fonmila  K0,aCO',HO.     fiyuipofoif  Weight  100. 

HiSTOET. — This  salt,  formerly  called  carhonale  of  poiaA  or  nSm/nl  kati,  «u 
first  prepared  by  Cartheuser,  in  1757.  It  is  sometimes  called  BertluJUt't  tumlr^ 
carbimaie  o/poUuh,  WoUastun  first  demoustrated  that  this  salt  eoutoinnl  tnioe  ta 
much  acid  as  the  preceding  one. 

pHEPARATtoK. — ^The  Edinburgh  and  Dublin  Colleges  give  directions  for  tl> 
preparutioD. 

Tbe  Duhlm  Ptiairmaeopma  orderi  of  Cntljoiinle  or  Pouiali  (torn  P^Bifnsh  Bj:  Diiiitleil  Watn 
Oij;MuTiaiu:  AcidofctunmeiceOiu;  Wniei  Oiij ;  Cluik,  in  tmnll  rragmenu,  Ibj.or  a  anOMaat 

•  I.«u.l,  l^-S.  vol    j 
■  Mimtna  itttm  Si 
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qomtitj.  Dilute  the  mariatic  acid  with  the  water,  and,  haring  dissolved  the  carbonate  of  potash 
io  the  dutilhd  water,  filter  (he  solution  into  a  three-pint  bottle  capable  of  being  ti;£htly  closed 
bgr  a  cork  traversed  by  a  glass  tube  sufficiently  long  to  pass  to  the  bottom  of  tbe  solution.  A 
Moond  bottle,  in  the  bottom  of  which  a  few  holes  are  drilled,  and  the  month  of  which  admits 
of  being  closed  by  a  cork  also  traversed  by  a  glass  tube,  having  been  filled  with  the  chalk,  and 
plieed  in  a  glass  or  porcelain  jar  of  the  same  height  with  itself,  but  of  somewhat  larger  diame* 
Mr,  tha  exterior  ends  of  the  two  tubes  are  to  be  connected  air'iigfU  by  a  tube  of  vulcanized 
Indian  rubber.  The  cork  of  the  bottle  containing  the  carbonate  of  potash  being  placed  /bose/y, 
■nd  ifaat  of  the  other  bottle  tightly  in  its  place,  and  the  muriatic  acid  having  been  poured  into 
the  jar  in  which  is  lodged  the  perforated  bottle  containing  tlie  challc,  the  liberation  of  carbonio 
acid  oommenoea,  and,  as  soon  as  it  is  judged  that  a  sufficient  amount  of  it  has  been  developed 
to  expel  completely  the  air  from  the  apparatus,  the  cork  of  the  carbonate  of  potash  bottle  is  to 
be  forced  into  it  quite  tight,  and  (he  process  is  to  be  abandoned  to  itself  for  a  week.  At  the 
ead  of  this  time  numerous  crystals  of  the  bicarbonate  of  potash  will  have  formed,  wliich  are  to 
be  removed,  shaken  in  a  ca|isule  with  twice  their  bulk  of  cold  water,  which  is  to  be  rapidly 
decanted,  next  drained,  and  finally  dried  on  bibulous  paper  by  mere  exposure  to  the  atmo- 
sphere. The  mother  lii|uor,  if  filtered,  and  concentrated  to  one-half,  at  a  temperature  not 
exceeding  110^,  will  yield  additional  crystals.  The  tul>e  immersed  in  the  solution  of  carbonate 
of  potash  will  have  to  be  occasionally  cleared  of  the  crystals  with  which  it  is  liable  to  become 
plugged,  else  the  proeecs  will  be  suspended. 

^he  United  Stata  Pharmacopaia  directs  it  to  be  tbns'prepared :  Take  of  Carbonate  of  Potassa 
four  pounds ;  Distilled  Water  ten  pints.  Dissolve  the  carbonate  of  potassa  in  the  water,  and  pass 
carbonic  acid  through  the  solution  till  it  is  fully  saturated.  Then  filter,  and  evaporate  the  fil- 
tered liquor  that  crystals  may  form,  taking  care  that  the  heat  does  not  exceed  10u°.  Pour  off 
the  supernatant  liquid,  and  dry  the  crystals  upon  bibulous  {mper. 

Carixmic  acid  is  obtained  from  marble  by  tlie  addition  of  dilute  sulphuric  acid.] 

In  this  process  each  equivalent  of  carbonate  of  potash  unites  with  an  additional 
equivalent  of  carbonic  acid,  and  thereby  forms  the  bicarbonate.  The  silicic  acid  is 
separated  partly  while  the  carbonic  acid  is  passing  through  the  solution,  and  partly 
daring  the  crystallization  of  the  bicarbonate. 

At  Apothecaries'  Hall,  London,  the  process  is  conducted  in  two  iron  vessels  :  in 
one  of  which  carbonic  acid  is  generated  (by  the  action  of  sulphuric  acid  on  whiting) ; 
in  the  other  is  contained  the  .solution  of  carbonate  of  potash,  through  which  the 
carbonio  acid  is  pas.sed.  ''  The  following  proportions  may  be  usi'd  for  the  pre- 
paration of  bicarbonate  of  potasiia  upon  the  large  scale  :  100  lbs.  of  purified  car- 
Oonate  of  potassa  are  dissolved  in  1 7  gallons  of  water,  which,  when  saturated  with 
carbonic  acid,  yield  from  35  to  40  lb.s.  of  crystallized  bicarbonate ;  50  lbs.  of  car- 
bonate of  potassa  are  then  added  to  the  mother-liquor,  with  a  sufficient  quantity  of 
water  to  make  up  17  gallons,  and  the  operation  repeated  (IlenneH).'*^  Sulphuric 
ia  preferable  to  muriatic  ^cid  for  generating  carbonic  acid,  as  bcfing  both  cheaper 
and  less  volatile. 

Tlie  Edinburgh  College  iMrocts  it  to  lie  prepared  from  Carbonate  of  Potash  Jvj ;  and  Carlx)nate 
[Hydrated  Sesquicarlxmatc]  of  Ammonia  ^iiJ!*s.  Triturate  the  Carlx>iiate  oi'  Ammonia  to  a 
very  fine  powder ;  mix  wiih  it  the  Carlwiian*  of  Potash;  triturate  them  thoroujjiily  to;rether, 
adding  by  degrees  a  \ety  little  water,  till  a  pmnoih  and  unii(>rm  pulp  be  formed.  Dry  this 
gradually  at  a  temperature  not  extri'eding  Mn^,  triturating  orcasionally  towards  the  clo«»e,  and 
oontinue  tbe  desiccation  till  a  fine  [Kiwder  be  obtained,  entirely  free  of  ammoniacal  odour. 

In  this  process  the  volatility  of  the  ammonia  and  the  affinity  of  the  carbonate 
of  potash  for  more  carbonic  acid,  together  cause  the  decomposition  of  the  sesqui- 
carbonate  of  ammonia  :  the  ammonia,  with  a  small  portion  of  carbonic  acid,  is 
disengaged,  while  the  remaining  acid  converts  the  carbonate  into  the  bicarbonate  of 
potash. 

The  process  adopted  by  the  Edinburgh  College  is  that  commonly  known  as 
CartheuMer^B  prorcM.  MM.  Henry  and  Guibourt"  give  the  following  directions  for 
its  performance : — 

Dissolve  500  parts  of  (pure)  carbonate  of  potash  in  1000  parts  of  distilled  water, 
and  filter ;  place  the  solution  in  a  porcelain  capsule  in  a  salt-water  bath,  and  gra- 
dually add  800  parts  of  pulverized  carbonate  of  ammonia ;   slightly  agitate  the 

*  Bmnde,  Manual  of  Chemistry,  5th  edit.  p.  ftt'2,  I«nnd.  IMl. 
3  Fharmacopit  RaisomUe^  3nie  6d.  p.  6US,  Paris,  1&41. 
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liquor  until  only  a  feeble  disengagement  nf  aioraonia  is  perceived,  then  filter  over 
a  healed  vessel,  and  put  aside  to  cool.  The  proportions  employed  by  Geigor*  are 
Bomewhat  different :  tbey  are — a  pound  of  carbonate  of  potjisb,  sixteen  ounces  of 
water,  and  six  ounces  of  caibonato  of  ammonia. 

Properties. — It  is  a  ci^sUl- 
Fig-  "-  line,  colonrlusa  solid.    The  pnmar; 

form  of  tbe  cryatJtla  ia,  iicc«nling 
to  Mr.  Brooke,'  a.  right  oblique- 
angled  prism.   It  is  inodorens,  bis 
an  alkaline  taste,  and  reacts  very 
feebly  as  an  alkali  on  ve^table 
colours.  It  is  soluble  in  four  times 
ght  of  water  at  60'  F.,  bat 
ibJe   in  alcohol.      When 
to  the  air,  it  undcrgoea 
change.     When  exposed  lo  a 
red  heat,  it  ^ves  out  half  its  eu- 
bonio  acid,  and  becomes  tbe  carbonate. 

ChaTarfenstin. — The  presence  of  carbonic  acid  and  potash  in  this  salt  is  known 
by  tbe  tests  for  then;  substances  before  nieutionGd.  From  the  carbonate  of  potash 
it  is  best  distinguished  by  a  solutian  of  bichloride  of  mercury,  wLich  cauaea  a 
slight  while  prccipilute  or  opalesceacA  with  it :  whereas  with  tho  carbonate  H 
causes  a  copious  brick-red  precipitate.  This  lest,  however,  will  not,  under  all  rir- 
cumslances,  detect  the  carbonate ;  as  when  the  quanti^  is  very  ehibII,  or  when 
chloride  of  sodium  is  present.  Solphate  of  magnesia  will  not  prove  the  total 
absence  of  carbonalc,  as  I  have  before  slated  (see  anff,  p.  470). 
Composition. — ^The  composition  of  this  salt  is  as  follows  :— 

Momt.         Eq.  Wi.  Birard.  VaufmbL 

PotBih 1 <7 48.93 40 

Carbonic  Aold a <4 «.0l 47 

Vfttlet 1 9 B.07 T 

Cr!-6lollii(Ti  Bicafbonalo  Poiasli  ,   ,  1 100 100.00 100 

I.MruaiTlEs. — The  presence  of  chlorides  and  sulphates  may  be  recogniied  in  thii 
salt  as  in  carbonate  of  pot^h  (see  anle,  p.  470).  Bichloride  of  mercury  may  be 
employed  to  detect  carbonate  of  potash,  with  which  it  forms  a  brick-red  coloured 
preiapitate. 

Solulile  in  wnier.  Thii  soluiion  iliRhil/  changci  ilie  coloDr  of  iiiimeric  ID  Itfcwn.  SulpbiM 
of  magneria  llirowa  ilown  noiliin^  from  thii  tolulian,  unless  it  be  liroleit.  Niuie  >cM 
CauHs  the  eiolulion  of  bubbles.  Tliia  being  HJdsa.  chloiidB  of  bBiium  <ibrowi  down  nolblilC, 
and  nitrate  of  silvei  rety  little,  if  anytiiing.  From  100  gtaini,  30.T  gtaini  of  catbooio  acid  ara 
expelled  bjr  beat. — Ph.  loud. 

"  A  tolutian  of  40  psru  or  water  does  nol  fnye  n  lirick.rcd  ptwjpimie  with  lolulioii  at  I60a. 
NTe  sublitnnle ;  mid  wben  aiipersa  turn  ted  with  nitric  acid,  is  not  affoclod  by  sulution  ornitnla 
of  barjrlB  or  nitrate  o(  n\ver."—Ph.  EH. 

Physiolooigal  Effects. — The  effects  of  this  salt  are  similar  to  thneo  of  the 
carbonate  of  potash,  except  that  it^  local  action  is  much  less  enei^tie,  in  oobk- 
quence  of  the  additional  equivalent  of  carbonic  acid.  Ucnce  it  is  an  exceedingly 
eligible  preparation  in  lifbiasia  (see  anfr,  p.  286)  and  other  cases  where  wc  want 
its  constitutional,  and  not  its  local,  action. 

Uses. — It  may  be  employed  for  tho  same  purposes  as  causae  potash,  except  that 
of  acting  as  an  cscharotic.  Thus  it  is  used  as  an  antacid,  to  modify  the  quality 
of  urine,  in  plastic  inflammation,  in  glandular  diseases,  nffections  of  tbe  urtnary 
organs,  &c.     It  is  the  active  ingredient  of  a  popular  litbonlytic  called  eoatfitulum 
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wiier.    Bat  its  most  frequent  use  is  that  for  making  efiervoscing  draughts,  with 
either  dtrio  or  tartaric  acid.    The  proportions  are  as  follows : — 

20  gn.  of  crystallized  Bicaibonate  of  Potash  are  ^  11  ^-  ""[  T'Zu^'H^  t'^!?  ■'  *"/ m*^  ^""^^ 

■atmmted  by  about 5  i?  5"'  u^  crystallized  Tartaric  Acid, 

'  (,3^  drachms  of  Lemoa  Juice. 

Where  there  is  great  irritahility  of  stomach,  I  believe  the  effervescing  draught, 
made  with  bicarbonate  of  potash  and  citric  acid,  to  be  more  efficacious  than  wat 
made  with  carbonate  of  soda  and  tartaric  acid.  The  citrate  of  potash  which  is 
formed  promotes  slightly  the  secretions  of  the  alimentary  canal,  the  cutaneous  trans- 
piration, and  the  renal  secretion ;  and,  like  other  vegetable  salts  of  potash,  renders 
the  urine  alkaline. 

Administration. — ^This  salt  may  be  given  in  doses  of  from  gr.  x  to  gr.  xv,  or 
to  the  extent  of  half  a  drachm,  or  even  a  drachm. 

L  LKIVOR  POTASS£  EFFERTESCENS  ;  PotasssB  Aqua  Efferveacens,  E. ;  Effervetcing 
Solution  of  Potash  ;  Potash  Water. — ^Bicarbonate  of  Potash  5J  J  Distilled  Water 
Oy.  Dissolve  the  Bicarbonate  of  Potash  in  the  Water,  and  pass  into  it  Carbonic 
Aoid,  under  strong  pressure  J — This  is  a  solution  of  bicarbonate  of  potash  sur- 
charged with  carbonic  acid.  It  is  an  agreeable  mode  of  exhibiting  bicarbonate  of 
potash,  without  injuring  its  medicinal  power.  It  may  be  extemporaneously  imi- 
tated by  pouring  a  bottle  of  soda-water  (i.  e.  carbonic  acid  water)  into  a  tumbler 
ooDtaining  grs.  xx  of  bicarbonate  of  potash. 

I.  PUinS  EFFEETESCENS  POTASSICUS  CITRATUS— Under  the  name  of  Lemon  and 
Kali  is  kept  in  the  shops  a  mixture  professedly  composed  of  powdered  white  sugar, 
dried  and  powdered  citric  acid,  and  powdered  bicarbonate  of  potash ;  but  on  account 
of  its  deliquescence  the  citric  acid  is  usually  replaced  by  tartaric  acid.  This  mix- 
ture is  employed  as  an  extemporaneous  effervescing  draught.  As  it  abstracts  water 
from  the  atmosphere,  it  must  be  preserved  in  a  well-stoppered  bottle  (sec  Pulveres 
Effervescentes  citratij  Ph.  Dubl.). 


48.  POTASSII  TERSUIiPHURETUM.— TERSULPHURET 

OP  POTASSIUM. 

Formula  KS^.     Equivalent  Weight  87. 

History  — Geber*  was  acquainted  with  the  solubility  of  sulphur  in  an  alkaline 
solution ;  but  Aibcrtus  Magnus  taught  the  method  of  procuring  sulphurct  of  po- 
tassium by  fusion.  The  preparation  kept  ii)  the  shops  under  the  name  of  sulphnret 
of  paiamum  [potoJisdi  sulphuretnm,  "E.)  or  mlphuret  of  ix>tasli.  (^potoMse  mlphure- 
turn)  is  a  mixture  of  tersulphuret  of  potassium  (to  which  it  owes  its  essential  pro- 
perties) and  some  oxysalts  of  potash.  It  was  formerly  frequently  called  liver  of 
nilj^ur  (hepar  sulphuris,  D.). 

Fbkparation. — The  process  for  the  preparation  of  this  compound  is,  according 
to  the  British  Pharmacopoeias,  as  follows : — 

Take  of  Sulphur  Jj  ;  Carbonate  of  Potass  31"  v.  Triturate  tliem  well  together,  and  heat  them 
in  a  covered  crucible  till  they  form  a  uniform  fused  mass :  whichi  when  cold,  is  to  be  broken 
into  fragmentB,  and  kept  in  well-closed  vessels. — Ph.  Ed. 

The  DubUn  Phartnacopaia  orders  of  Sublimed  Sulphur  ^iv ;  Carbonate  of  Potash  from  Pearl- 
ash,  first  dried  and  then  reduced  to  powder,  5vij. 

[The  U.  S.  P.  directs  of  Sul[>hur  an  ounce ;  Carbonate  of  Potassa  two  ounces.  Rub  the  Car- 
booate  of  Potassa,  previously  drie<],  witli  the  sulphur ;  melt  the  mixture  in  a  covered  crucible  over 
tbe  fire;  thea  pour  it  out,  and,  when  it  is  cold,  put  it  into  a  bottle,  which  is  to  be  well  stopped.] 

When  sulphur  and  commercial  carbonate  of  potash  are  fused  together,  water  and 
carbonic  acid  are  evolved.     Part  of  the  potash  is  decomposed;  its  potassium  com- 

*  Invention  of  Verity ^  chap.  vi. 
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Inning  with  sdphtir  to  form  a  eulphoret  of  potaBsiura  ;  while  tta  osygen  unite* 
with  sulphur  lo  form  one  or  more  acids  which  combine  with  some  undocompoBod 
potash.     A  portion  of  the  carbonate  of  potash  remaina  undeeompoHed, 

Afidumiug  with  Beraelius  that  a  tersulphuret  of  potagsium  and  sulphate  nf  potash 
are  produced,  the  following  equation  represeuts  the  changes  :  10  S+4  (KO.CO*) 
=  3(KS')  +  KO,SO'+4CO'.  Tbeexteasof  carbonato  of  potash  employed  is  pre- 
Gnmctl  lo  remain  unchanged. 

I'ropektibs. — When  frcah  prepiired,  it  has  a  liver-brown  colour;  and  hence  its 
uamo  lirjjar  udphura.  Its  taate  ia  acrid,  bitter,  and  alkaline.  If  quite  drjr,  it  is 
iuodoroug,  but  when  mnislencd  it  acquires  the  odour  of  h3-drosulphuric  acid.  Ex- 
posed to  the  air,  !t  undergoes  decomposition,  from  the  action  of  the  aqueous  vapour 
nod  oxygen.  It  becomes  green  and  moist,  and  ultimately  whitiab.  This  change 
depends  on  the  absorption  of  oxygen,  in  consequence  of  which  part  of  the  sulphur 
is  deposited,  while  a  portion  of  the  sniphurct  of  poUissium  is  converted  into  bjpo- 
Balplii[«,  afterwards  into  sulphite,  and  ultimately  into  sulphate  of  potash.  Sutphoret 
of  potttssium  is  soluble  in  water. 

Chararlcriilu:*. — Flydrochloric  acid  causes  the  erolution  of  hydrosulphnric  aead 
gas  aud  tlie  precipitation  of  sulphur;  the  solution  of  the  sulphuret  in  water  pro- 
duces H  reddish  or  black  precipitate  with  a.  solution  of  lead.  That  it  contains  potas- 
nom  may  be  determined  thus:  Add  excess  of  hydrochloric  acid  to  a  solntioo  of 
it;  boil,  and  filter.  Xho  before-mentioned  tests  for  potash  (see  p.  400)  may  then  be 
applied. 

CosiPOBiTiON. — Beraelius'  says,  that  if  100  parts  of  carbonate  of  potash  be  fused 
with  5S/22  of  sulphur,  the  product  ie  a  mixture  of  three  equivalents  of  terwil- 
pburct  of  potassium  and  oue  equivalent  of  Bulphal«  of  potash ;  and  he  adJii  that, 
if  less  than  the  above  proportion  of  sulphur  be  employed,  it  portion  of  carbonate  of 
potash  remains  unducomposed.  But  Winckler*  has  shown  that,  if  the  carboQOie  em- 
ployed bo  quite  pore,  and  the  operation  be  very  carvfuUy  conducted,  no  sulphate  U 
obtained,  but  hyposulphite  and  sulphito  of  potash.  He  fused  togeUier  900  grs.  of 
erystalliwd  basic  carbonate  of  potash  (dried  iitiil2°  F.)  with  518  grs.  of  washed 
flowers  of  sulphur.     The  per  eentoge  composition  of  the  product  was  as  foUowi  :— 

TeriulpbarBI  of  PoUswum S3.S005 

llypcnulphile  of  Poouli Ud.lSStI 

biiiiihilo  of  ToiaJli 6.B0I3 

^i.iplmle  of  PoiaBh U.77aO 

Cnrlonme  of  Polasli 2  8TSU 

LoM 0.73Ug 

Hepar  Siilfiliuri lOO.UOOO 

PliyaioLooicAL  ErFEcrs.  ».  Oii  Yrgelallrx. — There  can  be  no  doubt  bat  that 
this  oompouod  is  a  powerful  poison  to  plouts,  though  I  am  not  acquainted  with  any 
experimeuts  mode  with  it. 

fi.  On  AnimaU  ffaieralfi/. — From  the  experiments  of  OrSla*  on  dogs,  sulphnrM 
of  potassium  appears  to  be  a  powerful  nurcotico-acrid  poison.  Six  drui.'hms  and  a 
half,  dissolved  in  water,  and  iulroduecd  into  the  stomach,  cansed  oonvuldoDS  and 
death  in  seven  minutes. 

f.  Oil  .Afan.— Its  general  action  has  already  been  referred  to  (see  ante,  p.  221)> 
Its  effeots  are  analogous  to  those  of  hydrosnlphurvt  of  ammonia  (see  anir,  p.  4S1). 
In  tmall  data  (bb  from  four  to  ten  grains)  it  acts  as  a  general  stimulant ;  iner«u(lig 
the  fVcqueney  of  the  pulse,  augmenting  the  heat  of  the  body,  promoting  lh«  difle^ 
ent  BCcretioDS,  more  especiotlj  those  of  the  mucous  membranes,  and  sometiniea  ex- 
citing local  irritation,  marked  by  pain,  vomiting,  and  purging.     By  continued  UM 

■  TmiU  d.  CAitnli.  I.  II.  p.  3UI.  Pirii,  1K)t. 

•StrllnixVt  Ja*f«i»<l,)biiicl  ill.  ^.Ihtl,  ll«,    A  enrreclcdsliitiact  of  llili  paper  U  eonUiaed  tB  On 
ri.MTmt,tuli,rti„  C«lMl-£JaII/br  If31i,  B  U7. 
•  TaxitaiatU  OHUrali. 
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it  aeCi  as  a  nsolyent  or  alftentiTe ;  and^  on  thia  aocount^  is  employed  in  certain 
fomu  of  inflammation. 

In  Uirge  dotes  it  is  an  energetic  narcotieo-acrid  poison.  In  two  instances  it 
ptowed  filial  in  fifteen  minutes :  the  symptoms  were,  acrid  taste,  slight  vomiting, 
mortal  fiiintness,  and  convulsions,  with  an  important  chemical  sign,  the  tainting  the 
air  of  the  chamber  with  the  odour  of  hydrosulphuric  acid.^ 

Its  local  action  is  that  of  a  powerful  irritant :  hence  the  acrid  taste,  burning  fain, 
and  constriction  in  the  throat,  gullet,  and  stomach,  with  vomiting  and  purging. 
Bat  the  nervous  system  also  becomes  affected ;  as  is  proved  by  the  fiuntness,  the 
almost  imperceptible  pulse,  the  convulsions,  and  (in  some  cases)  sopor.  These 
symptoms  are  analogous  to  those  caused  by  hydrosulphuric  acid ;  which,  in  fiict^  is 
copiously  developed  in  the  stomach. 

It  probably  acts  chemically  on  the  blood,  like  sulphuretted  hydrogen  (see  ante, 
pp.  157,  221,  and  375). 

Usss.— Internally  it  has  been  administered  in  very  obstinate  skin  diseases,  such 
as  lepra  and  psoriasis,  which  have  resisted  all  the  ordinary  means  of  cure.  It  has 
also  been  employed  as  a  resolvent  in  inflammations  attended  with  lymphatic  exuda- 
tion, as  croup,  and  in  glandular  enlargements.  In  chronic  rheumatism,  gout,  hoop- 
ing-coQgh,  and  various  other  diseases,  against  which  it  was  formerly  employed,  it  is 
now  rarely  if  ever  administered.  It  ought  not  to  be  given  as  an  antidote  for 
metallic  poisoning,  since  it  is  itself  a  powerful  poison. 

Externally  it  is  applied  in  the  form  ef  lotions,  baths,  or  ointment,  in  chronic 
skin  diseases,  such  as  eczema,  scabies,  lepra,  pityriasis,  &o. 

Administration. — ^Internally  it  may  be  administered  in  the  dose  of  three  or 
finir  grains,  gradually  increased.  It  may  be  given  either  in  solution,  or  in  the 
form  of  pill  made  with  soap.  For  external  use  it  is  employed  in  solution  in  water, 
either  as  a  bath  or  wash,  or  in  the  form  of  ointment.  Lotions  are  sometimes  made 
by  dissolving  an  ounce  of  the  sulphuret  in  two  or  three  quarts  of  water.  The  oint' 
maU  is  composed  of  ^ss  of  sulphuret  to  ^j  of  lard. 

Antidotks. — In  the  event  of  poisoning  by  this  substance,  the  antidote  is  a  solu- 
(ioQ  of  chloride  of  soda,  or  of  chloride  of  lime. 

L  BILNEEI  SULPnUBATUH ;  Sulphuratrd  or  Sulphurmis  BaO^  This  is  prepared 
by  dissolving  5iv  of  sulphuret  of  potassium  in  30  gallons  of  water  (Rayer).  For 
some  purposes  a  small  proportion  of  sulphuret  (as  5ij)  will  be  sufficient.  It  should 
be  prepared  in  a  wooden-bathing  vessel. — Used  in  obstinate  skin  diseases,  as  lepra 
antl  scabies.  If  an  acid  be  added  to  this  bath,  sulphur  is  precipitated  and  sul- 
phuretted hydrogen  evolved.  Care  must  be  taken  lest  asphyxia  be  produced  by  the 
inhalation  of  the  latter  (see  ante,  p.  375).  This  bath  is  an  important  and  valuable 
agent  in  the  treatment  of  saturnine  poisoning  (see  a/ife,  p.  221),  especially  lead 
oolic,  saturnine  arthralgia,  and  paralysis  from  lead.  It  renders  brown  or  black  and 
destroys  the  poisonous  qualities  of  any  portions  of  lead  contained  on  the  skin ;  and 
therebv  prevents  the  fnrther  absorption  of  the  poison.  '  The  hands,  arms,  buttocks, 
and  other  parts  of  the  body  of  painters  and  workmen  in  white  lead  manufactories, 
•re  sometimes  completely  blackened  by  it  f  but  the  blackness  is  readily  removed  by 
a  bmshj  The  hair  follicles  freciuently  contain  plumbeous  particles,  and  are  in  con- 
leqnenoe  blackened  by  tlie  bath.  The  benetit  obtained  by  the  use  of  the  sul- 
phurated bath  does  not  appear  to  me  merely  of  a  preventive  nature  \  but  the  great 
xelief  from  already  existing  symptoms  which  patients  usually  obtain  by  the  use  of 

*  Christiioii,  Trtatist  en  Poisonn^  p.  328. 

*  A  wrf  intelligent  pupil  of  mine  (Mr.  J.  L.  Wyntf),  who  had  repeatedly  teen  the  beneficinl  eflecti  of 
tkis  batb  on  patients  under  my  care  at  the  London  llospitnl,  recommended  iti  employment  to  a  mcdicul 
friend,  who  then  had  under  treatment  a  patient  supposed  to  he  suflVring  from  the  eflects  ot'  IvnA.  The  bath 
appears  to  have  been  moat  tucceMful ;  out  the  practitioner  lost  hit  patient  in  contequ<*ncA;  for,  various 
parts  of  the  b<Mly  becoming  of  a  deep-brown  colour,  the  patient  and  his  friends  were  Hnnly  pcrsMaded  that 
the  doctor  had  been  trying  experimrnts  on  him,  and,  consequently,  on  the  fullowiug  day  the  practitioner 
was  iaTurined  that  his  services  were  no  longer  required  ! 
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r  that  the  satpburet  becomes  absorbed  and  acts  in 
D,  rcDdcriog  inert  the  lead  which  has  already  b««D 


9.  BALSEUM  SDlPmiRiTIlll  ET  fiELATINOSUSl ;  Dupuytren'M  Gelau:>o-S'*/phwout 
Balk. — This  is  prepared  by  udiiiog  one  pound  of  glne  (preiHouslj  dieiBolved  in  water) 
to  the  sulphuretted  bath  above  dc^ribed, — It  may  b«  used  as  a  substitate  for  the 
waters  uf  Barnes;  the  glue  representing  the  Bareglne,  on  organic  matter  found  in 
these  waters.  Bareges  waters  Lave  been  celebrated  for  cleansing  foul  ulcers,  healing 
old  wounds,  and  curing  obstinate  skin  diseases. 


44.  POTASSJE  SULPHATES.  — SULPHATES  OF  POTASH. 

mpouads  of  potash  with  sulphuric  acid  arc  known:  tboy  arc  the  follow- 
:e  of  polaih 


Three  CI 
ing:— 

1.  Monomtphnte  or  the  neuti 
S.  Sciquuulpliate  orpam»b 
3,   Diiulpliale  of  |KiiBah 

It  will  be  perceived  from  this  tabic  that  the  so-called  sesquisulphate  contains  the 
sum  of  the  constituents  of  the  two  other  salts. 


.     KO,SO» 

.    SK0,3S0»,H0 

.    KO,asO»,HO 


1.  Potasses  Monosulplias. — Neutral  Sulphate  of  Potaah. 

Formula  KO.SO'.     EquiralaU  Il'eighl  87, 

HiaTOBT. — The  mode  of  preparing  sulphate  of  potash  was  taught  by  Oswald  Croll, 
in  1643.  This  suit  has  been  known  by  various  appelktiouB,  such  aa  gteeijieum  pur- 
ijant  paraalii,  airanum  ttaplicatum,  citrliAaUt}  kali  (Ita/i  vitrio/alum)  vilriobtltd 
tartar  {tartar  vilrtolatum),  nitrum  I'lVn'oAi^unisa/jjo/^Areat  (literally  signifying  wAi 
of  maiiff  uta  or  virtues),  sal  de  daobut,  &o.  It  b  the  luJpliate  of  poUuh  (^pobaue 
talphat)  of  the  Pharmacopoeia. 

Natukal  HisTOBT. — Sulphate  of  potash  ia  found  in  both  kingdoms  of  nature. 

a.  Is  THK  lioBBimUD  KixeDOa. — Ilhm  been  me\  wilh  in  imnll  qnaotiiiee  in  some  miner*) 
wslst*  or  Saxony  anil  Boliemia,  in  nalive  alum,  in  alum-sione.  Bnii  in  a  mincrnl  csll«i  pofytolJM, 
in  wliicb  Sltomcyor  Ibunii  no  lew  thiin  27.8  per  cem.  of  ilie  sulphate  of  polash. 

B-  UTBt  Obdasiiid  RixanoM.— It  hai  been  round  in  ll<e  rootorPol/ijDla  Seni^ii,  Wiottr'l 
hark,  ihe  bu!b  of  garlic,  myrili,  opiam,  &c.    The  blood  and  urme  of  man  also  coninin  il, 

Phepabation. — It  is  prepared  from  the  residuum  of  the  distillation  of  nitric  ra^    { 

The  Edinburgh  Colltgt  orden  the  «ili  lell  aAer  ihe  distillation  of  nitric  aclrl  to  be  dis*ol*«d  ID 
water,  and  iu  excess  uracid  to  be  >ntuniled  wiUi  while  marble  (carbonata  of  lime)  in  powdtt. 
Film  the  liquid,  evapoiDie  and  >ei  aaide  to  cool,  and  Torrn  cryttals. 

The  DiMm  Pharmaarpma  otdera  of  the  Residuiini  of  ibe  Pmceu  Tor  JdJuni  Xilriamt  pnM 
bj ;  FiEih  Buined  Lime  Jvj;  Water  3  quaru;  Caibonate  of  Potash  Iroin  I'rtirlaib  3j;  uilnls 
bulphuric  Add  (Svyot  as  much  umay  bemfficieDi.  Slake  the  lime  in  tburounceaortlicmiA 
and,  having  dissolved  the  retiduam  or  the  nitiic  acid  process  in  tha  remninder  of  the  water,  WN 
raited  the  Bululion  la  the  lempeialuTe  of  ebullition,  (iiBdunlly  add  id  il  the  slaked  lime,  uoill  red- 
doiied  llimus  paper  immeraed  in  iiisienored  loatriue  colour.  Fili»  ihs  soluiion  ibroaifhetfln 
au<]  w  il,  raised  u>  the  boiling  point,  add  ihe  carboiiau  or  potaiti  at  long  ai  Ihere  Is  any  pwtiBi 
late.  Filler  KKnin,  add  Ihe  dilute  sulphuric  acid,  so  as  to  produce  a  neutral  or  very  tlighlljr  BM 
solution,  enil,  having  Gvai>oraled  this  till  a  Dim  forms  on  its  sutlave,  eel  ii  by  lor  iweniy-lbui  bOUM. 
Tlie  cryitsit  which  will  then  have  Tonned  shoulil  be  dried  on  blotting-paper,  and  preparaJ  &* 

Properties. — It  usually  crystallixea  in  single  ordouble  Bix-«idcd  pyruraida.  The 
two  pyramids  are  sometimes  united  at  a  commOD  base,  or  are  separated  by  a  slidit 

iui'.-r\'i  ning  prism  (Figs.  73  and  70).    Tbwie  forms  ugruc  very  cloacly  with  ihosc  be- 
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kmging  to  the  rhomboIiedTal  ayBtem.  Bat  tiiej  lutve  been  fHimm  by  Dr.  Brewster' 
to  be  oampOBite  erjjitaia;  being  composed  of  sereral  crystals  beloDging  to  the  right 
priBmatia  sjitem,  ^glntinated  so  as  to  simulate  the  forms  of  ths  rhombohedral 


Ihlla  madifiid,  Compouiid  cn/Mtal  cempotd  TamUaUd  apptaraHa 

■Hum  cTf  Kiu  of  Ihrti  10  miltd  that  Ihiir  of  a  platt  of  ml- 

NitAiAsrt  imttr-  vpptr  rdga  mat  at  angla  fhalt  of  polath'ttn 

mmugprvm.  d/ 120°,  b^palanxtdH^ 

Kjtiaa,  If  a  plate,  cat  perpendicolar  to  the  axis  of  the  double  pyramid,  be  examined 
In  polarised  light,  it  presents  the  tessellated  Htructuie  shown  in  Fig.  81;  and  each 
a  tbe  six  equilateral  triangles  is  found  to  have  two  axes  of  double  refraction. 

GiTSlals  of  sulphate  of  potaab  are  hard,  iaodoroos,  have  a  saline  bitter  taste,  and 
an  unchanged  byezposure  to  the  air.  When  heated,  tbey  decrepitate.  At  60°  F. 
thtff  require  nsleen  times  their  weight  of  water  to  dissolve  them :  they  are  insoluble 
in  alcohol.  A  solution  ctf  them  is  decomposed  by  tartaric  acid,  which  forms  crystals 
cf  Utartoale  of  potash. 

Charaelerittki. — The  characteristics  are  those  of  a  sulphate  (see  ante,  p.  368), 
wd  of  «  potash  salt  (see  ante,  p.  460).    To  these  must  be  added  the  crystalline  - 
bm  and  wlabili^  of  the  salt. 

CoBlPOSlTlON.-^The  crystals  cont^n  no  water  of  oiystallisatiou.     They  are  thoa 

Aomt.         Eg.  m.  Per  Cat.  Wtiad.  Kirwon. 

....      I     .  :  .  .     40     ....     45,977     ....     45JJ3     ....     4S 
....     1     ....    47     ....    64.023    ....    54.73    ....     S8 


Solpbale  or  Potuh      1    ....    87    ....  100.000    ....  100.00    ....  100 

SIitttitl7  soluble  in  waler.  Wbat  i*  ihrown  down  Iron)  iho  lolutiOD  bjt  biehlorids  of  platinutn 
b  fclkawiib ;  an<I  by  cbloride  or  barium  is  white  ancl  insolnble  in  uilric  acid.  It  decrepiiate* 
if  bot:  at  a  red  h«t  ii  inelta,  but  Ioki  nothing  or  its  weight.  From  100  grsins  diisolved  in 
£nillad  water,  cbloride  or  barium  and  hydrochloric  acid  being  added,  lulpbate  of  baryta  is 
ofaMinad,  weighing,  when  dried  at  a  red  heat,  132  gtaina. — PL  I/md. 

PirrHiOLoaioAi.  Effects. — Sulphate  of  potash,  when  given  in  moderate  doses, 
asnallj  opentes  as  a  mild  purgative,  withoat  occasioning  best,  pain,  or  any  other 
■ymptoms  of  irritation.  In  doses  of  from  fifteen  to  thirty  gnuns,  I  have  used  it  in 
honareda  of  cases,  in  combination  with  a  third  part  of  powdered  rhubarb,  without 
hning  ever  iritneased  any  injurious  effects  therefrom.  I  have  also  given  it,  but 
vkon  nrely,  in  doses  of  a  drachm,  also  combined  with  rhabarb,  and  without  any  ill 
eODsequanoea.  Many  of  the  patients  to  whom  I  have  administered  it  were  labouring 
Slider  mild  diarrhoea.  In  all  coses  it  has  appeared  to  me  to  act  as  a  mild  and  safe 
paraatiTe;  and  this,  nntil  recently,  has  been  the  general  property  ascribed  to  it  by 
iMfeil  writers. 

•  WfataH*  Pl,ilei<iphital  Jnr<ial,  rol.  i.  p.  fl,  Edinb.  ISlP^—Su  ilio  Mr.  W.  Pbillipi,  Axnali  ef 
PtUmwakfJI.  9.  vol.  In.  f.  3ta,  Lnnd.  IW3;  Ltvy,  Ouarlirlf  Jnmat  iV' Sci'tiici,  Tol.zv.  p.leS,  LoBil. 
IMTuSXt.  Broukti.  liU.  N.  S.  >,.J.  vii.  p.  M,  IfA. 
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Id  1830,  Wibmcr'  stated  thnt,  in  doses  of  Ironi  half  a  scrapie  to  a  drnchm,  it 
operates  as  a  resolvent,  nod  promotes  secretion  from  the  alimentary  oana] ;  in  doees 
of  from  two  to  sis  drachms,  it  acts  as  a  purgative,  and  likewise  ua  a  diuretic,  pro- 
moting all  the  secretioDB  and  escreUons,  but  having  a  less  cuuling  and  more  of 
&  stimulating  operation  than  other  neutral  Raits.  In  largnr  dos«9,  he  addei,  it  pro- 
duces abdominal  pain,  violent  diarrhoea,  and  even  inflammation  of  the  Btonucb  and 
bowels. 

More  reoently'  attention  haa  been  drawn  to  its  poiaonous,  and  in  several  instances 
fatal,  effeola.  In  one  case  two  ounces,  in  another  about  tea  drachms  in  tax  do«e«, 
H&d  in  a  third  GOO  grs.  in  three  doses,  are  stated  to  have  proved  fatal.  Death  is 
even  Baid  to  have  occurred  af^r,  though  perhaps  not  in  conser|ucnoe  of,  a  doae  of 
about  thirty  grains.  Violent,  but  not  fatal,  effects  have  also  been  observed  in  other 
eases.  In  alt  the  three  fatal  cases  above  referred  to,  the  patients  were  females:  in 
one,  the  snlpbate  was  given  to  produce  abortion;  in  another,  as  a  laxative  after  par- 
turition; in  the  third,  to  stop  the  secretion  at  milk.  The  symptoms  resembled 
oholerai  abdominal  pain,  vomiting,  purging,  cramps  of  the  extremities,  and  great 
exhaustion.  In  tbe  second  case  above  referred  to,  death  oocurred  two  boura  tSlet 
takin?  the  sixth  dose.  In  one  of  the  three  fatal  cases,  the  stomach  is  said  to  have 
been  highly  inflamed,  and  blood  effused  on  tbe  brain ;  in  the  second  case,  the  ihuooOB 
membrane  of  the  stomach  and  intestines  was  found  pole,  except  tbe  volvoln  oonoi- 
ventes,  which  were  reddened;  in  tbe  tbird  case,  some  appearance  of  ioflammaljon 
was  observed  in  the  stomach. 

Various  causes  have  been  assigned  for  these  violent  and  fatal  effects.  The  pre- 
sence of  some  deleterious  ingredient  (aa  arsenic)  in  the  sulphate  of  potash  taken, 
and  tbe  mechanical  irritation  of  tbe  Giie  spicula  of  the  powder,  have  be«n  respect- 
ively stated  as  the  cause  of  the  death.  But  neither  of  these  explanations  ic  admis- 
sible. In  two  of  the  fatal  cases  the  sulphate  was  carefully  analyzed,  in  one  of  tbem 
by  Hr.  Brande,  in  the  other  by  31.  Chevallier,  but  no  metallic  or  other  deleterioiu 
ingredient  was  detected.  Tbe  quality  of  the  effecta  (different  from  those  produced 
by  the  ingestion  of  pounded  gla^s);  the  rapidity  with  which  d^tb  has  ocouncd 
after  its  use;  tbe  paleness,  in  one  instance,  of  tbe  alimentary  mucous  membrane ; 
and  the  fact  that  in  the  case  of  some  other  alkaline  sails  death  has  equally  resulted 
when  theae  agents  were  taken  in  tbe  fu'rm  of  solution — are  reasons  fur  rejecting  the 
hypothesis  of  mechanical  action  as  the  cause  of  the  fatal  effects  produced  by  sulphate 
of  potash. 

Although  in  two  of  the  fatal  cases  inflammation  is  mentioned  aa  having  been 
observed  in  tbe  alimentary  canal,  yet  I  canuot  admit  that  this  was  the  caudo  of 
death.  The  symptoms  produeed  wero  rather  those  of  cholera  than  of  inflammation : 
the  death  in  one  case  wua  too  rapid  to  have  been  the  effect  of  gastro-iutcstinal  in- 
flammalirin ;  the  mucous  membrane  is  described  in  one  itislance  as  having  been  pale; 
and  in  none  of  the  cases  were  the  inflammatory  appearances  such  as  would,  in  mj 
opinion,  account  for  the  symptoms  and  death. 

On  the  whole,  then,  I  am  disposed  to  believe  that  tbe  poisonous  effects  have 
resulted  from  the  absorption  of  tjie  salt. 

David,'  Deleorye,'  and  Levret'  have  ascribed  to  sulphate  of  potash  tbe  powtr  of 
repressing  the  secretion  of  milk;  and  their  observations  have  been  moro  reccDtly 
contiraied  by  Martin'  (see  unfr,  p.  -162). 

Uses. — Sulpliate  of  potash  has  been  found  serviceable  as  a  mild  laxative  in  dis- 
ordered conditions  of  the  alimentary  canal,  as  at  the  commencement  of  mild  diarrluDS, 
in  dyspepsia,  hepatic  disorders,  and  hemorrhoidal  affections.  It  is  best  jpven  in 
these  coses  in  combination  with  rhubarb.     Thus,  from  five  to  ten  grains  of  rkubai^ 
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nidi  fitMDd  fifteen  graiiui  to  a  drachm  of  this  salt  will  be  usoallj  found  to  act  mildly 
and  effidently. 

As  a  lactifugc  or  represser  of  the  milk,  it  has  been  much  used  bj  some  of  the 
French  accoucheurs  of  the  last  century,  as  I  have  already  mentioned.  Levrct  also 
eonsidered  it  a  valuable  purgative  in  the  disorders  of  child-bed,  especially  puerperal 
fever. 

It  has  been  esteemed  an  excellent  aperient  for  children.  The  objections  to  its 
employment  are  its  slight  solubility,  and  that  when  given  in  large  doses  to  children 
it  18  apt  to  produce  vomiting. 

It  18  useral,  on  account  of  its  hardness  and  dryness,  for  triturating  and  dividing 
powders,  as  in  the  ptdvit  ipecacuanha  compositus,  in  which  it  serves  to  divide  the 
cphim.  Its  powder,  on  account  of  its  hardness  and  solubility,  is  an  excellent  den- 
tifirioe :  the  only  objection  to  its  use  is  its  taste. 

Dose. — ^It  is  given  in  doses  of  from  fifteen  grains  to  one  or  two  drachms.  It  is 
a  oonatituent  of  HiepuiDis  ialinus  compositM,  E. 

P0TA88£  SVLPHIS  GUI  SULPHURE,  E. ;  Sal  Polychre$tum  Glaseri;  Glaser's  Sal 
JhifychresL — (Nitrate  of  Potash  and  Sulphur,  equal  parts ;  mix  them  thoroughly; 
throw  the  mixture,  in  small  successive  portions,  into  a  red-hot  crucible ;  and  when 
the  deflagration  is  over,  and  the  salt  has  cooled,  reduce  it  to  powder,  and  preserve 
it  in  well-closed  bottles.) — ^The  sulphur  is  oxidized  at  the  expense  of  the  oxygen  of 
the  nitric  acid,  and  the  resulting  grayish-white  compound  consists  principally  of 
solphate  of  potash,  mixed  probably  with  some  sulphite ;  but  the  precise  nature  of 
the  compound  has  not  been  carefully  determined.  Dr.  Christison  states  that  it  ''is 
maeh  more  soluble  than  sulphate  of  potash,  and  it  crystallizes  from  a  state  of  solu- 
tion in  rhombic  prisms — the  primitive  form  of  that  salt.  Both  the  substance  itself 
■nd  its  solution  have  a  sulphurous  odour,  but  sulphuretted  hydrogen  is  not  disen- 
giged  on  a  ftrong  acid  being  added,  nor  is  sulphuret  of  lead  thrown  down  by  the 
adtB  of  that  metaL  The  salts  of  baryta  cause  a  white  precipitate  insoluble  in  nitrio 
and.  80  that  sulphate  of  potash  is  present."^  Dr.  Duncan*  says  ''  that  in  its  me- 
&ai  eflects  and  exhibition  it  agrees  with  the  sulphurous  mineral  waters,  which 
aontain  a  portion  of  neutral  salt."  It  is  used  as  a  purgative  in  dyspepsia  and 
chronie  akin  diseases. — ^Dose,  ^as  to  5J- 


2.  PotanssB  Sesquisalphas. — Sesquistilphate  of  Potash. 

Formula  2KO,3S03,HO.    Equivalent  Weight  223. 

This  salt  ii  probably  a  com potmd  of  sulphate  of  potash  (KO«SO*)  and  the  hydrated  bisnlphate 
(K0!,2SO*,HO);  or  of  two  equivnlents  of  sulphate  of  potash  2(KO,S03)  and  one  equivalent  of 
•Dtphaie  of  water  (HOfSO^).  The  latter  view  is  that  of  Profes&or  Graham.  This  sah  is  a  fre- 
qoeikt  oonttituent  of  the  salt  remainin{<  aOer  the  distillation  of  the  nitric  acid,  and  which  was 
fbtmeslj  called  tal  inixym  ParaceUL    It  cryt^taliizes  in  tine,  slender,  prismatic  needles. 

8.  PotasssB  BisulphsB. — Bistilphate  of  Potash. 

Formula  KO,2S03.    Equivalent  Weight  127. 

Hl8TORT.-^The  mode  of  preparing  this  salt  was  taught  by  Lowitz  and  Link  at 
the  latter  end  of  the  last  century.  This  salt  has  had  various  names ;  such  as  sniper' 
mshkaie  o/potashj  sal  enixum,  acid  vitrwlated  tartar j  and  sal  auri philusf)phicum, 

f^BJEPABATlON. — ^Twoof  the  British  Colleges  give  fonrmlasfor  the  preparation  of  it. 

The  EdbUmrgh  College  directs  it  to  be  prepared  by  atlding  f§  vij  and  f^jof  Sulphuric  Acid  to  a 
lolation  of  feij  of  the  Salt  which  remains  after  the  preparation  of  pure  nitric  acid.  Concentrate 
the  lolntiOD,  and  set  aside  that  crystals  may  be  formed. 
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The  Dutbn  PharmnmjKria  mdersofSuljiLtiteor  Ponuh.  in  pau'Jer.^iij;  Pure  Solpbitrie  Aekl 
f^j,  Place  ilie  acid  mill  ID  It  in  a  smnll  |ioraelain  cnptule.  Htid  to  Ihii  apply  a  hnal  cnpalilif  nf 
Iii]ti«r]iii>g  iu  vonlents,  and  Wtiicli  stiauld  be  coniinued  unlil  ac:i>l  vapour*  ceaie  id  Ik  givn>  ndl 
Tlifl  britilphale,  wlilcli  conrrelHi  lu  it  cOoIf,  ehuulJ  be  redikxd  Ui  a  Rue  powder,  anil  piurrvotl 
in  ■  well-iiopjied  Ixnile. 

The  salt  vUch  remains  in  tha  retort  after  tbe  distil lation  of  nitric  aeid  of  tbo 
EdiaburgU  PhaTmacQ[Keia  is  a  litsolphate  of  potash.  If  it  be  tUssolved  in  water, 
and  the  solution  allowed  to  crjrstallixo,  tieatml  sulphate  ia  first  deposited;  and,  b; 
farther  evaporation,  some  anhydrous  bisulphate  is  obtained.  But,  bj  employing  a 
oonaiderable  excess  of  sulphuric  acid,  the  formation  of  the  neutral  sulphate  is  pre- 
vented, and  bisulDbntc  only  is  procured-  Tbe  crystals  which  first  form  are  acicular 
and  anbydroas;  out  tbis  anhydrous  salt  subscjuently  liquefies,  and  forms  rhom- 
boidal  crystals  of  the  hydrous  bisulphate.  This  change  occurs  the  more  quickly  as 
the  excess  of  acid  is  greater. 

Pboi-ebties. — There  ore  two  bisulphatcs  of  potash — the  anhydrous  anil  the 
hydrous. 

a.  Anhydrout  httulphate  of  potadi. — This  appears  in  acute  prisms  or  acicular 
crystals,  whose  sp.  gr.  is  2.277,  and  which  fuse  at  410°  F.  It  may  bo  dissolved 
and  crystallized  again  from  a  quantity  of  hot  water  not  more  than  sufficient  to  dis- 
solve it:  a  larger  quantity  of  water  decomposes  it.  Left  in  their  mother  lit]aor,  the 
crystals  disappesr,  and  the  crystals  of  tbe  bydrated  bisulphate  are  formra-  tUt 
anhydrous  bisulphate  is  thus  composed  : — 

^(oni.    Eg.  tn.    Pit  Cm.         /affufom. 

PotDsh 1      .     .     47      .     .     37     .     .     .     37.05 

Sulpliuric  acid S     .    .    SO    .    .    OS    .    .     .    e^.9S 

Anbydroua  biiulpbaleorpDlash  .     .    .     1     .    .  137     .    .  lUO    .    .    .  ICHj.uu 
fi.  ffffdroin  hindphate  o/potaih. — There  are  probably  two  hydrous  bisulphates— 
one  with  a  single  cr(aivalcnt  of  water,  and  BDOtber  with  two  equivalents. 
Jaequolaiu'  states  that  the  hydrous  bisulphate  crysbtlliseB  partly  in  rborabohedrKl 
prisms,  whose  sp.  gr.  is  2.168,  and  which  fuse  at  388°  .<! 
Fig.  S3.  Fahr. ;  and  pnrUy  in  silky  filaments  formed  by  thu  ntuMi 

of  the  rhombohedral  crystak.  According  to  Mitscheriieb,' 
the  large  crystals  obtained  out  of  the  watery  eulntitm  are 
isomorphous  with  those  of  sulphur  obtained  by  slow  cool- 
ing (see  Fig.  6G,  p.  355} ;  while  those  procorud  by  fusion 
agree  with  the  crystals  of  feldspar.  Mr.  R.  Phillips'  de- 
Prum  of  Hfdroiu  BinJ-  scribes  the  form  of  the  crystal  of  the  hydrous  bianlphate 
phait  a/'  Paiaih.  as  a  right  rhombic  prism,  having  hut  one  cleavage,  nomvly, 

parallel  to  plane  ii,  and  being  often  much  flatter  tlian  tue 
aketch  (Fig.  82). 

Hydrous  bisulphate  of  potash  has  n  very  acid  taste,  reacts  strongly  as  sn  acid 
on  vegetable  colours,  and  decomposes  the  carbonulea  with  effervescence.  Below 
386°.^  F.  it  is  a  white  crystalline  moss.  It  is  very  soluble  in  water,  but  is  partially 
decomposed  by  that  liquid,  and  tbe  solution  depo-iita  neutral  sulphate  of  potnsb- 
By  red  heat  it  is  decomposed,  and  evolves  water  and  sulphuric  acid,  and  is  converted 
into  the  neutral  sulphate. 

ChnracCerutict. — The  presence  of  salphuric  neid  may  be  recogniied  by  the  chlo- 
ride of  barium  {see  ante,  p.  368).  When  subjected  to  a  red  heat,  bisulphate  of 
potash  loses  its  water  and  half  of  its  acid.  Tbe  residue  is  tbe  neutral  sulphate,  the 
potash  of  which  may  be  detected  by  the  characters  already  mentioned  for  this  sab- 
stance  (see  ante,  p.  4(10). 

The  bisulphate  is  distinguished  from  tbo  neutral  sulphate  by  the  diR«r«nM  of 
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OTBtalline  form,  by  its  greater  fttsibilitj,  greater  solubility,  its  acid  taste,  and  its 
action  on  litmus  and  the  alkaline  carbonates.  The  following,  according  to  Jacquelain, 
are  differences  betweeb  the  sulphates  of  potash : — 

NaiwuM.  Formula.       CryttcUlitu  shape.      Sp.  gr.        Fusibility. 

1.  Nevtfal  tolphate  of  pot-  >  |^q  gQa  (      Six-sided     {34  5  Cherry  red 

■•h '1        *         (         pritms       )  * '  '1       heat 

Composition. — According  to  Jacquelain,  Graham,  and  Mitscherlich,  the  compo- 
sition of  hydrous  bisulphate  of  potash  is  as  follows : — 

JlCClVKIAIir. 


/   ■ 
Jtonu.    Eq.Wi.    Per  Cent.   Bhomb.Pritms.  Silky  Filaments. 

PoiBsh 1...47...  34.059  ....  34.55 34.56 

Sulphuric  acid     2  .  .  .  80  .  .  .  58.823  ....  58.48 58.69 

1%  tttei    •••.... al...     9...     0.618  •  .  .  .     6.97  .....     6.7«i 


Hydrous  bisulphate  of  potash  .  .  1  .  .   136  .  .    lOO.OUO  .  .  .   100.00  ....    100.00 

But  Geiger,  B.  Phillips,  and  Dr.  T.  Thomson  state  that  it  contains  two  atoms  of 
water: — 

GiieiB. 


r  • 
Jtonu.  Eg.  Wt.    Per  Cent.    Rhomb.  Prinn.  4  4r  ^-tided  Needlet. 

P6t8sh 1  .  .  .   47  .  .  .  32.414  ....  32.53 33.83 

Sulphuric  acid 2  .  .  .    80  .  .  .  55.172  ....  54.77 55.43 

Water 2  .  .  .    18  .  .  .  12.414  .  •  .  .  12.70 10.74 


Hjdroas  bisulphate  of  potash  .1     ..  145  ...    100.000  .  .  .    100.00  ....    100.00 

It  is  probable,  therefore,  that  there  are  two  hydrous  bisulphates. 

Phtsioloqigal  Effects  and  Uses. — ^It  is  rarely  used  as  a  medicine.  It  pos- 
the  combined  properties  of  sulphuric  acid  and  sulphate  of  potash.  The 
of  acid  renders  its  local  operation  that  of  an  astringent.  When  swallowed, 
it  operates  as  a  mild  purgative,  and  may  be  employed  in  the  same  eases  as  the  sul- 
phate, over  which  it  has  the  advantage  of  greater  solubility.  Conjoined  with 
rhnbub  it  covers  the  bitter  taste  of  the  latter  without  injuring  its  medicinal  pro- 
perties. Dr.  Barker*  says  it  may  be  used  to  form  a  cheap  effervescing  purgative 
salt  as  follows:  73  grains  of  bisulphate  of  potash  and  72  grains  of  crystallized 
oarbonate  of  soda,  to  be  separately  dissolved  in  two  ounces  of  water,  and  taken  in 
a  state  of  effervescence.  In  the  arts  it  is  used  as  a  substitute  for  dilute  sulphuric  acid 
£yr  cleansing  iron  and  oth^r  metallic  works. 

Admikistbation. — ^The  dose  of  it  is  from  gr.  z  to  51J  properly  diluted. 

45.  Potasflil  Ohloridnm. — Chloride  of  Potassium. 

Formula  KCl.    Equivalent  Weight  74.5. 

Mmriaii  of  polath ;  Febrifitge  or  digettive  talt  of  SylviuM  (fa/  digestivum  teu  febrifugum  Syhii)  ; 
RtgimreUtd  tea  talt ;  Diuretic  tal  ammoniac  {tal  amnumiacum  diureticum)  ;  Potauane, — Employed 
•a  a  medicine  by  Sylvius  de  la  Boe  in  the  17th  century.  Minute  cubical  crystals  of  it  have 
been  ftrand  in  the  lava  of  Vesuvius.  It  exists,  though  in  minute  quantities,  in  sea  water  (see 
•nff,  p.  314),  in  several  mineral  waters,  in  rock  salt,  and  in  vegetable  and  animal  fluids  (e,  g, 
in  the  jotce  of  flesh  and  in  animal  milk).  It  is  obtained  as  a  secondary  product  in  various 
chemical  processes;  as  in  the  preparation  of  spiriius  aminoniop,  L.  D.  (^ee  ante^  p.  437),  in  the 
manulacture  of  tartaric  acid,  iodine  (see  anUy  p.  3U3),  chlorate  of  potash  (^ce  p.  484),  soap,  glass, 
&e.,  and  in  the  refining  of  saltpetre.     It  occurs  in  prismatic,  cubical,  or  octohednil  crystals  (see 

*  Observations  on  the  Dublin  Fharmacopaia^  p.  138,  Dublin,  liilM). 
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atiii,  p.  1S3).  In  ra«ie  ji  ruemlilei  cnrnmon  snit.  ' 
much  ar«i<0(  d'](roe  of  cold  ilian  chlon  Je  of  soJiiim. 
rotnmon  sail.  It  wn*  formsrlr  iiieil  in  meilicine  bi  b 
or  Iris  fen n.  it  hn»iilinaal  entirely  rBllen  ialo  diauM. 
anft,  p.  4^1)  ofilii'  •:Hnae  ofHiirvy  bg  nitrecl.  it  migh 
...        ^ijj,  ,|g,g , 


mp-ioi 


ployoJ  ai 


.t  <Uc   pre, 


1   llie 


n  it!  rncHliainnl  projwmcs  ii  rewmbles 
,ptinrelii^,reH)lTenl,  anJ  relHiratt":  bul, 
however,  Dr.  Garrod's  bjpoiheiii  (ws 
!  udvantNBeoualjr  mixnl  wiili  ooinnion 
■I  is  9i  lo  3«  or  more,     lu  prll)d|^ 
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46.  PotaBsse  Hypoohloris. — Hypochlorite  of  Potash. 

Fonmla  IlO.CIO.    Eguinattni  Wt^hl  90.S 

A  wninry  wiliiiion  of  hypoi-hliriie  nf  poinsli  anrl  chloriJo  of  pomMium  coostiiulei 
di  Janlli.  or  ihp  lohilion  of  chlondt  a/  polaih  (Rqver  paloua  ehimdi).  or  Monnalrd  pUaak 
l»gua  polaita  dJanitala).  U  it  prepared  eillier  by  pnasingchloiiae  gas  into  carbonaleofpolMb, 
■o  »f  not  i]uitn  to  raiurale  Ihc  alkali  (ese  below);  or  by  decomposing  Jij  of  cbloride  of  lime 
conMined  in  Olssof  waior.by  ,^iv  ofoirbiinBie' or[iola*h  disnlved  in  0*9  of  water,  and  Bllering 
tbe  miXlun:.  Tlie  iii^uid  owe»  iw  bleaching  and  ditinfeciing  proporliei  to  the  hypochlorilo  of 
polaih.  tu  medirinal  propenles  and  iisea  are  similar  to  ihote  of  cliloride  of  soda  (see  Sodm 
Hfparhlorii).  It  'a  eliminated  by  ibe  kidneys  {fteoHti.p.  ISO).  Some  cases  of  poiuninc  Wiih 
it  have  occurred.'  It  appeared  to  act  ai  a  chemieal  irriwnt.  Albuminous  liquid!  (while  of 
egg  and  waier,  milk,  Sour  and  waiei)  ore  the  best  anlidolei. 

47.  POTASS^  CHLORAS.  — CHLORATE  OF  POTASH. 

Fonmla  K0,C10\     EquivaltM  Wtight  122.5. 

History. — Cblorote  of  potash,  formerly  cailed  oxymuriatt  or  lyper-orymMrialt 
nf  poiiish,  WB8  first  obtained,  in  ITSO,  by  Mr.  Higgine,'  who  mistook  it  for  nitnte 
of  potash.     In  1786  it  was  diatinguiehed  bj  Berthollet. 

Pkeparation. — There  are  several  methods  of  procuring  it: — 

1 .  Bj  the  old  method  it  is  prepared  by  passiag  chlorine  gas  slowly  through  a  cold 
solution  of  carbonate  of  potnsb  placed  in.  a  Woulfe's  bottle.  Tbe  Uquid  is  allowed 
to  stand  for  twenty-four  hours  va  a  eool  place,  and  is  then  found  to  have  deposited 
crystals  of  chlorate  of  potash.  These  are  to  be  drained,  washed  with  cold  mter, 
dissolved  in  hot  water,  and  re-cry atalliied. 

When  chlorine  gas  comes  in  coQt.ict  with  a  solution  of  carbonate  of  potash,  three 
salts  are  formed  :  chloride  of  potAssiuiu,  hypochlorite  of  potash,  and  bicarbonate  of 
potash.    4(KO,CO'}+2CI=2(KO,2CO^)-t-KO,C10+KCl. 


In  proportion  as  the  quantity  of  chlorine  increases,  the  bicarbonate  becomes  do- 
compraed  ;  carbonic  acid  is  evolved,  and  a  further  quantity  of  bypocblorilo  of  potash 
and  chloride  of  potassium  is  produced.  By  the  reaction  of  tbe  carbonic  ncid  on 
some  hypochlorite  of  potash,  a  portion  of  hjpocblorons  acid  la  set  free,  which  gives 
the  li<iuor  a  yellow  tinge.' 

When  the  solution  is  strongly  charged  with  bypoclilorite,  the  action  of  the  chlo- 
rine on  the  potash  is  somewbat  changt'-J :  it  abMracts  the  potassium  from  tbe  potaab, 
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md  thereby  formg  chloride  of  potassium ;  while  the  oxygen  thus  set  free  combines 
viih  some  hypochlorite  of  potash^  and  thereby  converts  it  into  the  chlorate,  the 
greater  part  of  which  crystallizes.    4C1+ 4K0 + K0,C10«4(KC1) + K0,ClO. 

Matxsiau.  Paobvcts. 

4  aq.  ChJorina 142 -— r=^^^  eq.  Chloride  Potaaaiam  898 

iea.Potaah 186    \i '9' Potassium  IX 

'■04.  xvwwt  aoo    ^  4  eg.  Oxygen  .  .  32... 

l«q.Hn>oehlorite  Potash  90^ —  1  aq.  Chlorate  PoUtah  .  .  128  5 

480.5  420.5 

The  residnal  liquor  contains  a  little  chlorate,  some  free  hypochlorous  acid;  and  a 
considerable  quantity  of  hypochlorite  of  potash  and  chloride  of  potassium. 

2.  The  preceding  process  is  attended  with  some  practical  difficulties,  to  obviate 
which  Professor  Graham^  recommends  that  carbonate  of  potash  be  mixed  intimately 
with  an  equivalent  quantity  of  dry  hydrate  of  lime,  and  the  mixture  exposed  to 
dilorine  gas :  the  products  are  carbonate  of  lime,  chlorate  of  potash,  and  chloride  of 
TOtasBium. ;  6(K0,C0»)+ 6(CaO,HO) + 6C1-  6(CaO,CO«)+  6(KC1)  +  K0,C10*. 
Dj  the  action  of  water,  the  chlorate  of  potash  and  chloride  of  potassium  are  separated 
mm  the  carbonate  of  lime,  and  the  chlorate  of  potash  may  be  crystallized  in  the 
usual  way. 

3.  According  to  Liebig,  chlorate  of  potash  is  best  obtained  by  dissolving  chloride 
of  lime  in  water,  adding  to  the  solution  chloride  of  potassium,  and  boiling  to  dry- 
ness. The  mass  is  then  dissolved  in  hot  water  and  the  solution  filtered,  if  neces- 
sary: on  cooling,  a  large  quantity  of  chlorate  of  potash  is  deposited.  3(CaO,C10.+ 
CaCO+KClcaEO^ClO'+GCaCl.  As  the  chloride  of  lime  of  commerce  contains  a 
variable  proportion  of  lime,  it  is  better  to  dissolve  a  known  weight  of  slaked  lime 
in  water  by  passing  chlorine  through  it,  by  which  means  the  lime  is  entirely  con- 
verted into  chloride  or  bleaching  compound. 

Properties. — Chlorate  of  potash  crystallizes  in  nearly  rhomboidal  plates  belong- 
mg  to  the  oblique  prismatic  system.  Its  taste  is  cool;  and  somewhat  similar  to 
nitre.  When  rubbed  in  the  dark;  it  becomes  luminous.  100  parts  of  water  at  32° 
F.  dissolve  d.5  parts  of  chlorate;  at  59''  F.  6  parts;  at  120''  F.  19  parts. 

CAaroc^ertsfics.— This  salt  is  known  to  be  a  chlorate  by  the  following  charac- 
ters :  When  heated,  it  fuses,  gives  out  oxygen,  and  is  converted  into  chloride  of 
potassium  (see  ante,  p.  292) ;  when  thrown  on  a  red-hot  coal,  it  deflagrates— a  pro- 
portyy  however,  common  to  several  other  salts.  Sulphuric  acid  gives  it  an  orange- 
red  colour,  evolves  chlorous  acid  (peroxide  of  chlorine),  known  by  its  yellow  colour 
and  great  explosive  power  when  heated.  Kubbed  with  sulphur  or  phosphorus,  it 
explodes  violently.  Mixed  with  hydrochloric  acid,  and  then  with  water,  it  forms  a 
bleaching  liquid.  The  base  of  the  salt  is  known  to  be  potash  by  the  tests  for  this 
substance  already  mentioned  (see  ante,  p.  460). 

Composition.— It  is  an  annydrous  salt. 


jiUmt,             Eq.  Wt, 

Potaih 1      ....      47      .  . 

Chloric  Add 1      ....      76.5  .  . 

Per  Cent, 
.  .      61.63      .  . 

Btrzeliut, 
.  .      38.4917 
.  .      61.5083 

Chlorete  of  Potash  .      1      ....     122.5  .  . 

.  .     100.00      .  . 

.  .     100.0000 

Impubitt. — Chloride  of  potassium  is  the  usual  impurity.  This  may  be  detected 
by  a  solution  of  nitrate  of  silver  producing  a  white  precipitate  (chloride  of  diver), 
insoluble  in  nitric  acid,  but  soluble  in  ammonia.  Pure  chlorate  of  potash  undergoes 
no  obvious  change  on  the  addition  of  nitrate  of  silver  to  its  solution. 

Is  soluble  in  water.  Nitrate  of  silver  added  to  the  solution  occasions  no  precipitate.  Fuses 
by  heat,  and  at  a  red  heat.  100  grains  of  the  salt  give  out  about  39  grains  of  oxygen.  A  few 
drops  of  sulphuric  acid  being  dropped  on  the  crystals,  the  salt  becomes  first  yellow,  then  red, 
and  evolves  yellow  fumes  of  peroxide  of  chlorine.  It  decrepitates  when  rubbed  with  sulphur. — 
PKLofuL 
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PHYSlOLOfiiCAi,  Effects,  a.  On  A  mmnh  iimeraBy. — In  one  scries  of  ciperi- 
menta,  Dr.  O'SlmughneBsj'  injected  fmm  10  to  60  grains  of  chlorate  of  pmaeh, 
dissolved  in  tbree  ounces  of  tepid  water,  into  the  cervical  Tcin  of  a  dog :  no  iU  effect 
vna  observed ;  tbe  pulse  rose  in  fulness  and  frequency,  tbe  urioe  was  foand  in  a 
short  time  to  contain  traces  of  ihe  salt,  and  the  blood  of  the  tracheat  veins  bad  a 
fine  scarlet  colour.  In  another  series  of  experiments  tho  animal  was  stupefied  either 
by  hydrocyanic  acid  or  hydrosulphuric  acid  gas :  the  brnchiul  vein  was  opened,  and 
a  few  drops  of  excessively  dork  blood  conld  with  difficulty  he  procured.  Half  a 
drachm  of  the  chlorate  dissolved  in  water  of  the  temperature  of  the  blood  was  in- 
jected slowly  bw  the  jugular  vein  ;  the  pulsation  of  the  heart  almost  immediately 
l>egan  to  return,  and  in  the  course  of  eight  minutes  scarlet  blood  issued  from  tbe 
divided  brachial  veins.  In  twenty  minutes  the  animal  was  nearly  recovered,  and 
passed  urine  copiously,  which  was  found  to  contain  the  chlorate. 

8.  On  Man. — Tbe  action  of  this  salt  on  man  reijuires  further  investigation.  It 
becomes  absorbed  into  llic  blood  (see  onle,  p.  149 )  and  is  eliminated  by  the  kidneys 
(SCO  ante,  p.  149).  It  appears  to  act  as  a  refrigerant  and  diuretic,  like  nitrate  of 
potash.  By  some  writers  it  is  denominated  resolvent  and  antiphloBisIJc.  Wiihier 
and  Stchberger  recognieed  it  in  the  urine  of  patienta  to  whom  it  bod  been  exhibited; 
so  that  it  does  not  appear  to  undergo  any  chemical  change  in  its  passage  througb 
the  system.  This  fact  is  fatal  to  the  hypothesis  of  tbe  chcmioo-physiolngigte,  who 
fancied  that  it  gave  oxygen  to  the  system,  and  waa,  therefore,  well  adapted  for 
patients  affected  with  scorbutic  conditions,  which  were  supposed  to  depend  on  a  de- 
ficiency of  this  principle.  Excessive  doses  of  the  chlorate,  like  those  of  the  niUate, 
would  probably  produce  an  afiectioD  of  the  nervous  system;  but  I  am  not  ac<inainted 
with  any  satisfactory  case  in  proof.  Duchateau'  says  that  18  grains  taken  tlirice 
caused  coavnlsions  and  delirium ;  but  the  observation  is  probably  erroneous,  Ibr 
others  have  not  experienced  these  effects  from  much  larger  doses.  Dr.  Stevens'  says 
chlorate  of  potash  gives  a  beautiful  arterial  colour  to  the  \enoua  blood,  and  reddens 
tho  gums  much  faster  than  mercury. 

Uses. — Chlorate  of  potash  was  originally  employed  as  a  medidne  for  supplying 
oxygen  to  the  system,  where  a  deficiency  of  that  principle  was  supposed  to  exist. 
Witu  that  view  it  was  sucuessfully  administered  hy  Dr.  Gamete*  in  a  case  of  chronic 
scorbutus.  Dr.  Ferriar  also  tried  it  in  scurvy  with  success.'  It  was  subse<in«ntly 
applied  in  the  venereal  disease  and  liver  complaints  as  a  substituto  for  mercurials, 
whoso  beneficial  effects  were  thought  («  depend  on  tbe  oxygen  which  they  comnium- 
cat«d  to  the  system.*  It  has  also  been  tried  in  coses  of  general  debility,  on  account  ' 
of  its  supposed  tonic  effects,  but  ^led  in  the  hands  of  Dr.  Ferriar.^  In  a  case  of 
dropsy  under  tbe  care  of  the  latter  gentleman,  it  operated  successfully  as  a  diuretic 
More  recently,  it  has  been  used  by  Dr.  Stevens'  and  others  as  a  remedy  for  fenor, 
eholera,  and  other  malignant  diseases,  wbicb,  he  supposes,  depend  on  a  dclicieDcy  of 
saline  matters  in  tbo  blood;  but,  as  it  is  usually  employed  in  conjonction  with  com- 
mon salt  and  carbonate  of  soda  (sec  nM(r,  p.  219),  it  is  imix)ssible  to  determine  what 
share  the  chlorate  had  in  producing  tho  beneficial  effects  said  to  have  been  obtained 
hy  what  is  called  the  aaline  treatment  of  these  diseases.  Kiibler*  tried  it  in  phthiot, 
without  espcnencing  benefit  from  it. 

It  appears,  then,  that  most  of  the  uses  of  this  salt  have  been  founded  on  certain 
views  of  chemical  pathology,  some  of  which  ar«  now  considered  untenaMe.  It  is 
very  desirable,  therefore,  that  some  person,  unbiassed  by  theoretical  opinions,  vonld 
corefnlly  investigate  its  effects  and  uses,  which  I  am  inclined  Ui  think  have  beoo 
mnoli  overrated.     In  a  therapeutical  point  of  view  it  may  be  regarded  as  anaic^txu 
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to  nitrate  of  potash ;  though  by  some  it  is  considered  to  hold  an  intermediate  position 
between  nitre  and  sal  ammoniac. 

It  is  sometimes  employed  in  scarlatina  and  cynanche  maligna.  Frccjuently  it  is 
administered  in  conjunction  with  hydrochloric  acid  as  a  source  of  chlorine  (sec  MU- 
titra  et  Gart/arwna  Chlorinii,  p.  383). 

Cotton  wool  impregnated  with  a  concentrated  solution  has  been  employed  as  a 
Moxa. 

ADanNiSTKATTON. — ^The  usual  dose  of  it  is  from  ten  or  fifteen  grains  to  half  a 
drachm.  Dr.  Wittmann,  in  one  case,  gave  160  grains  daily,  with  a  little  hydrochloric 
acid  immediately  after  it,  to  decompose  it.  The  effects  were  hot  skin;  headache; 
quick,  full,  and  hard  pulse ;  white  tongue ;  and  augmentation  of  urine. 


48.  POTASSU  lODIDUM.  — IODIDE  OF  POTASSIUM. 

Formula  KI.     Equivalent  Weight  165. 

HiSTOBT.— This  salt, called  also  ioduret  ofpotamunij  and  more  commoniy  hydrio- 
date  qfpotoMh  (^potcusss  hydriodas),  was  first  employed  in  medicine  by  Dr.  Coindet. 

Natural  History. — ^Iodine  and  potassium  are  contained  in  sea-water  as  well  as 
in  sea-weeds,  but  it  is  probable  that  the  iodine  is  in  combination  with  sodium  or  mag- 
nemnm. 

PftXPARATiON. — ^Two  of  the  British  Colleges  give  directions  for  the  preparation 
of  this  salt 

The  Edinburgh  College  employs  of  Iodine  (dry)  §v;  Fine  Iron- Wire  §iij;  Water  Oiv; 
CSnbonate  of  Potash  (dry)  Jij  and  ^vj.  With  the  water,  iodine,  and  iron-wire,  prepare  iodide 
«f  iran  (lee  Ferri  bduhun).  Add  immediately,  while  it  is  hot,  the  carbonate  of  potash  previously 
dinolTeid  in  a  few  ounces  of  water;  stir  carefully,  filter  the  product,  and  wash  the  powder  on 
the  filter  with  a  little  water.  Concentrate  the  liquor  at  a  temperature  short  of  ebullition  till  a 
dif  lalt  be  obtained,  which  is  to  be  purified  from  a  little  red  oxide  of  iron  and  other  impurities, 
lij  dissolving  it  in  less  than  its  own  weight  of  boiling  water,  or,  still  better,  by  boiling  it  in  twice 
to  weight  of  rectified  spirit,  filtering  the  solution,  and  setting  it  aside  to  crystallize.  More  crys- 
Hit  will  be  obtained  by  concentrating  and  cooling  the  residual  liquor." 

Th«  Dublin  College  orders  of  Pure  Iodine,  reduced  to  powder,  ^ivss;  Filings  or  Thin  Turnings 
of  Wrought  Iron,  8e]>arated  by  a  magnet,  5!] ;  Pure  Carbonate  of  Potash  Jijss,  or  a  sufficient 
qimntity ;  Distilled  Water  Oiijss.  Heat  gently  five  ounces  of  the  water  with  the  iron  and  three 
OODces  of  the  iodine,  for  twenty  minutes,  and  then  boil  until  the  solution  loses  its  red  colour. 
niier  this  through  paper,  washing  the  filter  with  five  ounces  of  water  at  a  boiling  temperature, 
and  in  the  solution  thus  obtained,  dissolve,  by  digestion  and  shaking,  the  remainder  of  the  iodine. 
To  the  carbonate  of  potash,  dissolved  in  a  quart  of  tbe  water,  and  heated  to  212°  in  a  large 
poioelain  capsule,  add  the  solution  of  iron  and  iodine,  and  boil  until  efi^ervescence  ceases,  adding, 
iT necessary,  a  little  more  carbonate  of  potash,  so  that  the  liquor  may  be  very  slightly  alkaline. 
Filter  now,  washing  the  precipitate  with  the  remaining  pint  of  water  boiling  hot,  and,  having 
ovmporated  the  liquid  till  a  pellicle  begins  to  appear  on  its  surface,  let  it  be  set  by  that  crystals 
wmffoiin.  These,  when  dried  on  blotting-paper,  should  be  preserved  in  a  bottle  furnished  with 
a  perfectly  tight  stopper.  The  liquor  from  which  the  crysuils  have  separated  will,  by  further 
eraporation  and  cooling,  afibrd  an  additional  quantity  of  the  salt. 

[The  U.  8,  P.  directs  of  Potassa  six  ounces ;  Iodine,  in  powder,  sixteen  ounces ;  Charcoal,  in  fine 
powder,  two  ounces;  Boiling  Water  three  pints.  Dissolve  the  potassa  in  the  water;  add  the 
iodine  gradually,  stirring  after  each  addition,  until  the  solution  becomes  colourless,  and  continue 
dio  additions  until  the  liquid  remains  slightly  coloured  from  excess  of  iodine.  £va[>orate  the 
aolation  to  dryness,  stirring  in  the  charcoal  towards  the  close,  so  that  it  may  be  intimately  mixed 
with  die  dry  salt.  Rub  this  to  powder,  and  heat  it  to  dull  redness  in  an  iron  crucible,  maintain* 
ing  tbe  temperature  for  fifteen  minutes;  then,  after  it  is  cooled,  dis^solve  out  the  ssiline  matter 
with  pure  water,  filter  the  solution,  evaporate  and  set  aside  to  crystallize.  An  additional  quan- 
llljr  of  crystals  may  be  obtained  from  the  residual  liquid  by  evaporating  and  crystallizing  as 
before.] 

The  following  is  the  theory  of  the  above  processes :  An  equivalent  of  iodine  com- 
bines with  an  equivalent  of  iron^  I+Fe  =3  Fel.  Tho  resulting  iodide  of  iron  is  de- 
composed bj  an  equivalent  of  carbonate  of  potash,  by  which  one  equivalent  of  iodide  of 
potassium  and  one  of  carbonate  of  iron  are  obtained.  FeI+KO,CO^  ■=  Kl-f-FeOjCO*. 
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Prepared  by  this  prowsa,'  iodide  of  potassiiun  ia  apt  to  be  contaminated  with  car- 
bonate of  potash,  and  it  in  difficult  to  get  rid  of  &11  traces  of  iron. 

Another  mode  of  preparing  tliia  stJt  was  proposed  by  the  late  Dr.  Turner.  It 
oonsisU  in  adding  to  a  hot  solution  of  caustic  potash  as  much  iodine  as  the  liquid 
vill  diBBolve,  by  which  means  a  reddisb-brown  fluid  ia  obtmncd.  Tbcn  pass  bydro- 
sulphuric  acid  through  the  liquid  until  it  becomes  colourless.  Apply  a  gentle  beat, 
to  eipel  any  esoesa  of  the  acid ;  filter,  to  get  rid  of  the  free  sulphur,  and  exactly 
neutrtiHze  tbe  free  acid  present,  nith  pota»h ;  then  crystallize. 

When  the  potash  comes  in  contact  tritb  the  iodine,  tiro  salts  are  formed — iodide 
of  potassium  and  iodate  of  potasb.  6I  +  CKO=5EI+KO,IO.  Tbe  iudalc  is  de- 
composed by  tbe  hydroaulphuric  acid,  tbe  hydrogen  of  nbicb  forms  water,  by  ocaa- 
bining  with  the  oxygen  of  the  iodate;  sulphur  is  precipitated,  and  iodide  of  potU> 
Btum  rc-mains  in  solution.     K0,IO'+6HS=KI  +  GH0+GS. 

Instead  of  decomposing,  by  sulphuretted  hydrogen,  the  mixture  of  iodate  of 
potash  and  iodide  of  potaaaium,  it  may  be  subjected  to  a  red  beat  in  a  cmdblt  of 
platinum  or  iron.  [See  n/ite,  protess  of  the  i',  S.  /-*.]  The  iodate  gives  out  ax 
equivalents  of  osygen,  and  is  converted  into  iodide  of  potassium.  KO,IO'=KI+ 
60.    A  tittle  iodate  is,  however,  apt  to  escape  decomposition. 

Mr.  Scanlaa  informi  me  ibnl,  if  powdereil  charcml  be  inierniiied  with  the  two  «]b  bafen 
ibey  are  subjecled  lo  bal,  iLe  deoiidniiDn  of  ilie  iodaia  is  eully  effecled  by  llie  oilbcn. 

Iodide  of  potassium  may  be  obtained  by  various  other  processes.  Mohr'  prewoa 
it  by  converting  sulpburet  of  barium,  by  means  of  iodine,  into  iodide  of  DUitUB, 
&Dd  decomposing  this  by  sulphate  of  potash.  Another  method  is  to  boil  Ume  vith 
iodine,  by  which  iodide  of  calcium  and  iodate  of  lime  are  formed,  tmd  to  preGi[utala 
the  lime  by  carbonate  of  potash.  The  iodate  of  potash,  mixed  with  the  iodide,  may 
be  decomposed  by  heat,  or  by  protoxide  of  iron.' 

Properties, — This  salt  occurs  in  white,  somewhat  shining,  transparent,  or  MOii- 
opake  cubes,  or  octohedrons,  beluoging  to  the  regular  system.  Iia  tast«  is  aaHl 
saline,  souicwhat  similar  to  common  snXt.  It  fuses  at  a  red  heat,  and  at  a  high  * 
twnpcrjiture  folatiliws  unchanged.  It  decrepitates  when  heated.  Both  wat«i-  ud 
aloohol  readily  dissolve  it :  it  reijuires  only  two-thirds  of  its  weight  of  water  to  ds- 
solve  it  »t  (iO"  F.  Its  aqueous  solution  dissolves  iodine,  forming  a  liquid  nDed 
iodureltat  iodide  of  potamium  {htniiidide  of  putauiiiBi). 

CharacUrittut. — ^A  solution  of  this  salt  b  known  to  oontain  an  ioiUde  (see  aU$, 
p.  S9b)  by  tbe  followug  testa : — 

a.  A  tolmiou  of  luchlaride  cir  mcrcnrf  oonasioiu  a  Vermilion-red  (ireclpimto  [tuvadiit  »f 
mtraify).  ■olubla  in  etceu  of  iodido  of  potassium. 

8-  A  loluliun  o(  Boctale  of  lead  produces  a  yellow  pKcipilal^  {iodidt  of  bad). 

y.  A  talulion  of  nJInle  of  tiirer  causei  a  pale  yellow  pteeipiUile  [iadi^  of  •i/rrr}. 

I.  Prutoniiniie  of  mercury  or  calomel  occtuions  ■  grayish  or  a  greenuh-ycU 
lymiodiji  af  mfrmrii). 

t.  On  ibe  aildition  ofa  cold  loluiion  orsurch  and  a  Aw  drops  of  nitric  acid  (or  ■  mAmSantX 
cblnrini?,  ut,  dill  better,  icnording  to  Dcvergie,  a  mixture  of  chlorine  and  nitric  ncid),  m  Um 
compound  (t«diA  of  tlarri]  ii  fornied,  which  a  decojoiiied  at  a  boiling  temperature^  M  1|f 
CDiutic  at  kali. 

(,  Bicblnride  of  plalinnm  renders  ilic  Boluiian  browoish  red  (tinuxfiiff  of  ;>/iiliniiin]. 
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i.  Wb6D  oil  of  yitriol  and  heat  are  applied  to  iodide  of  potassinm,  a  yiolet-coloured  vapovur  is 
evolved. 

That  the  base  of  the  salt  is  poUunum  (see  the  tests  for  potash^  p.  460)  is  preyed 
by  the  following  characters : — 

m.  Perchloric  acid  occasions  a  white  precipitate  (ptrchhraU  ofpUath),  while  the  supernatant 
liquor  becomes  jellowish  brown,  from  a  little  free  iodine. 

0.  Excess  of  a  strong  solution  of  tartaric  acid  produces  a  white  crystalline  precipitate  (bitoT' 
irwie  of  potoMh). 

y.  Carbazotio  acid  forms  yellow  needle-like  crystals  (carbazoiate  of  poituh). 

t.  If  a  clean  pack-thread  be  soaked  in  a  solution  of  the  iodide,  and  the  wetted  end  be  im- 
mersed in  meltCMl  tallow,  and  applied  to  the  exterior  or  blue  cone  of  the  flame  of  a  caudle,  this 
assumes  a  pale  or  whitish  violet  tint. 

Composition. — ^This  salt  consists,  as  its  name  indicates,  of  iodine  and  potassium. 

Jtonu.         Eq,  WU       Per  Cent.        Gay  Lunae, 

Iodine 1    ...     126     .    .     76.36     .    .     .    76.2 

Potassium 1    .    .     .       39     .     .    23.64     .    .     .    23.8 


Iodide  of  Potassium  .     1    .    .    .     165     .    .   100.00    .     .    .  100.0 

The  crystals  contain  no  water  of  crystallization. 

Adl'LTJERATION.^ — Iodide  of  potassium  is  often  largely  adulterated  with  carbonate 
of  potadi.  In  1829  I  analyzed  a  sample  which  contained  77  per  cent,  of  the  lat- 
ter salt*  In  one  specimen  Dr.  Christison  procured  74.5  per  cent,  of  carbonate  of 
potash,  16  of  water,  and  only  9.5  of  iodide  of  potassium.'  The  impure  salt  may 
he  distinguished  by  the  absence  of  a  regular  crystalline  form ;  by  adding  a  few  par- 
tides  of  it  to  lime-water,  a  milky  fluid  (carbonate  of  lime)  is  obtained,  whereas  the 
liquid  remains  transparent  if  the  iodide  be  pure ;  by  its  destroying  the  colour  of 
tiDeiare  of  iodine,  whereas  the  pure  salt  does  not  affect  it ;  and  lastly,  by  alcohol, 
which  dissolves  iodide  of  potassium,  but  not  carbonate  of  potash. 

Traces  of  the  chlorides  and  sulphates  are  not  infrequent  in  commercial  iodide  of 
potassium.  To  detect  the  chlondesj  add  nitrate  of  silver,  which  precipitates  the 
carbonates,  chlorides,  and  iodides,  and  digest  the  precipitate  in  ammonia,  which  re- 
diHolves'the  chloride,  but  not  the  iodide  of  silver.  On  the  addition  of  the  nitric 
add  to  the  ammoniac^  solution,  the  chloride  is  thrown  down,  while  the  carbonate 
is  converted  into  nitrate  of  silver.  The  sulphates  may  be  detected  by  chloride*  of 
barium,  which  occasions  a  white  precipitate  (sulphate  of  bar^/td),  insoluble  in  nitric 
acid. 

*  If  iodide  of  potassium  be  contaminated  with  a  bromide,  the  latter  may  be  detected 
as  follows:  Add  to  a  solution  of  the  suspected  iodide  a  solution  of  one  part  of 
Bolphate  of  copper  and  two  and  a  quarter  parts  of  protosulphate  of  iron :  the  whole 
of  the  iodine  is  thrown  down  in  the  form  of  protiodide  of  copper  (Cu'I),  but  the 
biomiDe,  as  well  as  any  chlorine  which  may  be  present,  remains  in  solution.  The 
faromine  is  then  to  be  detected  in  the  mixed  liquid  by  adding  a  solution  of  chlorine 
(or  hydrochloric  acid  and  chloride  of  lime)  and  then  some  sulphuric  ether:  the 
chlorine  disengages  the  bromine,  which  dissolves  in  the  ether,  to  which  it  communi- 
cates a  hyadnth-red  colour  (see  antCy  p.  409). 

In  the  first  edition  of  this  work,  I  mentioned  that  I  had  met  with  a  variety  of 
iodide  of  potassium,  which,  by  keeping,  underwent  decomposition,  evolved  an  odour 
of  iodine,  and  became  yellow.  As  it  yielded  me,  on  analysis,  iodine  and  potash 
only,  I  was  unable  to  account  for  the  changes  just  referred  to.  Mr.  Scaulau*  has 
since  explained  them,  and  shown  that  this  variety  of  iodide  of  potassium  is  con- 
taminated with  iodcUe  of  potash,  the  presence  of  which  has  been  already  accounted 
finr  (see  aide,  p.  488).  It  may  be  readily  detected  by  adding  to  a  solution  of  the 
Bospiected  iodide  a  solution  of  tartaric  acid.     If  the  iodide  be  pure,  the  resulting 

"  For  some  remarks  on  the  method  of  detecting  imparitiee  in  iodide  of  potaasium,  tee  Fharmattutital 
JonrMoly  Tol.  ii.  p.  533. 
■  M*d.  and  Phfs.  Joum.  Sept.  IS*^.  *  Treatise  on  Poisons,  3d  edit.  p.  182. 

•  Lancet,  Ang.  29, 1840,  p.  »16. 
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liquor  is  at  first  coIoutUbs,  but  becomes  quickly  jcltow  b;  tbe  actinn  of  stmogpheric 
oxygen  on  the  bjdriodic  acid  which  is  thus  generaieJ.  If,  however,  iodate  of  potaah 
be  also  present,  b.  quantity  of  free  Iodine  ia  instantly  developed.  This  ariaes  &om 
the  muluu.1  reaction  of  the  disengaged  hjdriodic  and  Iodic  uoids  by  which  water  and 
free  iodine  are  generated.  Whether  iodalo  be  present  or  absent,  the  addilioa  of 
tartaric  acid  causes  tlie  precipitation  of  crystals  of  bitartrate  of  potash. 

Iodide  of  potassium  readily  becomes  contaminated  with  metaUic  Tnalter  derired 
from  the  vessels  In  which  it  is  crystallixod.  I  have  samples  of  it,  in  octahedral 
crystals,  which  contain  truces  of  lead  and  tin,  derived,  I  presume,  from  the  nietaUic 
veeeels  in  which  tbe  salt  had  been  prepared. 

Iodide  of  potassium  is  sometimes  contaminated  with  a  tidpliuretUid  or^rmie  matter 
(zanthate  of  potash?)  formed  by  the  employment  of  spirit  of  wine  and  sulphuretted 
hydrogen,  or  a  metallic  sulphuret,  in  the  preparation  of  the  iodide.  The  iodide  thus 
contaminated  has  an  unpleasant,  assafoetida-Iike  odour:  it  evolves  sulphurous  add 
and  becomes  grayish-brown  when  heated ;  and  the  residue,  treated  with  water,  yields 
a  solution  which  coDtains  sulphate  of  potash,  as  well  as  iodide  of  potassium,  while  a 
Bulphuretted  coal  remains  behind  (L.  Gmelin). 

The  following  are  the  characters  of  pure  iodide  of  potassium  aooording  to  ^ 
Xioadon  CoUege: — 

It  dimtolves  in  lix  or  cishi  paiu  or  rcolified  spirit,  NnJ  copiously  in  water.  Tbe  aqueous  mAor- 
lioa  eilhoi  very  ilighlly,  or  noL  al  all,  changes  (be  colour  oftunnerio  to  Inowti;  It  doea  not  allM 
the  oolour  of  litmus  l  nitric  acid  and  $iarob  beiai;  added  together  render  it  blue  j  tarlancaeU 
and  starch  do  not  eolaur  il.  What  i>  precipitaltKl  by  aoetate  or  lead  is  yallow,  and  ia  nlubU  in 
boiling  water;  but  do  eSiKit  is  produced  by  lbs  addition  of  either  lima-waiei  or  chlo^de  of 
baiium.  Moreover,  if  the  proeipilate  producetl  by  niirale  of  silver  be  digested  in  the  itrantfli 
solution  of  animoniH,  and  nitric  acid  l>e  added  to  the  filtered  liquor,  nolhing  is  thrown  ilDWik 
100  gTBin&  dissolved  in  water  yield,  on  tba  addition  of  nitraie  of  lilver,  a  precipitolB  of  iodid* 
of  silver  weighing  141  grains. 

The  Siliabutyh  Coll^  gives  the  following  characters  of  the  pure  iodide : — 

Itt  aolution  is  not  affected,  or  is  merely  rendered  hazy,  by  solution  of  niirate  of  batjna.  A 
solution  of  five  grains,  in  a  Buirlounce  ofdislillsd  water,  prerjpitnied  by  an  excess  of  aDlutiiM  of 
nitraie  of  silver,  and  then  agitated  in  a  bollte  with  a  little  aqua  ammoniie,  yields  ijuicklj.  bf 
subsidence,  a  clear  supernaiaat  liquor,  which  is  not  alteied  by  an  excess  of  nitric  acid,  a  il 
isndeted  merely  hazy. 

The  nitrate  of  baryta  forms  a  white  precipitate  with  cither  an  alkaline  oarbooatt 
or  sulphate.     The  nitrate  of  silver  is  uaed  to  delect  any  chloride. 

PnYSiOLOQiCAL  EFFECTS,  a.  On  Vegdalle*. — The  effects  of  this  salt  on  v^»- 
tables  have  not  been  ascerlained. 

fl.  On  AiiimaU  general/^. — The  experiments  of  Devergie'  on  dogs,  as  wcH  U 
those  of  Dr.  Cogswell'  on  rabbits,  have  shown  that,  to  these  animals,  Iodide  of 
pota^ium  is  a  powerful  jmIsoq.  It  operates  as  a  local  irritant,  and  tbereby  lufiaiaet 
the  tissues  with  which  it  is  placed  In  contact,  Four  grains  injected  into  the  jtuol" 
vdn  of  a  dog  caused  oonvuJsIons  and  death  wltliin  a  minute.  Two  drachms  Sitn- 
duced  into  the  stomach  gave  rise  to  vomiting  and  great  depression ;  the  Lttlet  is- 
creased  until  death,  which  occurred  on  the  third  day :  after  death,  eochymoa^ 
ulceration,  and  redness  of  tbe  stomach  were  observed.'  Dr.  Cogswell  mjeeUd 
throe  drachms  of  the  iodide  beneath  the  skin  of  the  back  of  a  dog :  the  animal  died 
on  the  third  day.  On  chemical  examination,  iodine  was  detected  in  the  blood  firom 
the  heart,  in  the  brain  and  spinal  cord,  the  liver,  spleen,  stomach,  muscles,  tonne, 
uid  the  bones  freed  from  their  appendages ;  likewise  in  the  contents  of  the  blndswr/ 

y.  On  Man. — Both  tbe  physiological  effects  and  therapeutical  uses  of  tudidd  of 
potaegium  show  that  iu  operation  is  analogous  to  that  of  iodine. 

The  local  action  of  iodide  of  potosslitm  is  that  of  an  irritant.  It  no  doubt  rCMtt 
ehemically,  but  the  changes  produced  have  not  been  investigated  (sec  uhIt.,  pp.  143, 
217,  and  221).     When  taken  internally  In  large  doses,  it  not  tmfii^quently  '  ~' 
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zianflea,  Tomiting,  pain  and  heat  oi  stomachy  and  purging.  Applied  to  the  skin  in 
the  form  of  ointment,  it  sometimes  produces  slight  redness.  It  is  much  less  ener- 
getic in  its  action  than  free  iodine ;  and,  therefore,  may  be  given  in  larger  doses, 
and  ooDtinued  for  a  longer  period,  without  evincing  the  same  tendency  to  produce 
disorder  of  the  stomach  and  intestinal  canal.  Lugol^  found  that  baths  at  100°  F., 
containing  three  ounces  of  iodide  of  potassium,  produced  temporary  itching  only ; 
whereas  oaths  at  the  same  temperature,  contsuning  ten  scruples  of  iodine,  caused 
prickling,  then  itching,  smarting,  punctated,  separated,  or  confluent  rubc&ction 
(which  was  not  commensurate  with  the  itching),  and  subsequently  desquamation  of 
the  epidermis.  The  chemical  action  of  iodide  of  potassium  on  the  tissues  is  probably 
slight,  as,  indeed,  might  bo  expected,  seeing  that  no  obvious  changes  are  produced 
when  a  solution  of  this  salt  is  mixed  with  albumen,  fibrin,  or  gelatine — the  three 
most  abundant  organic  constituents  of  the  animal  body. 

Iodide  of  potassium  becomes  ahsfjrbed  and  is  carried  out  of  the  system  by  the 
different  secretions,  in  which,  as  well  as  in  the  blood,  it  may  be  easily  detected^ 

i'sce  anfe,  pp.  149  and  150).  Moreover,  it  deserves  especial  notice  that  it  has  been 
bund  in  the  urine  several  days  after  it  has  been  swallowed.'  To  detect  it  in  the 
nrinci  add  first  starch  to  the  cold  secretion,  then  a  few  drops  of  nitric  acid  (or  solu-* 
tion  of  chlorine),  and  the  blue  iodide  of  starch  will  be  formed  if  an  iodide  be 
present. 

Iodine  has  also  been  recognized  in  the  liquor  amnii  of  a  female  during  parturition, 
who  for  four  months  previously  had  taken  the  iodide.^  Landerer^  detected  it  in  the 
testicle  of  a  man  to  whom  he  had  administered  it. 

The  remote  or  caiiUUutional  ejffk'ts  of  iodide  of  potassium  are  veiy  analogous  to 
those  of  iodine.  Diuresis  is  a  common  consequence  of  its  use.  Eelaxation  of  the 
bowels  is  not  infrequent.  Occasionally  ptyalism  has  been  observed.'  Dr.  Wallace 
mentions  that  irritation  of  the  throat  is  produced  by  it.  Atrophy  of  the  mammae  is 
a  very  rare  effect  of  it,  but  a  case  is  mentioned  by  Mr.  Nesse  Hill.'  Wasting  of  the 
testicle,  also,  is  said  to  have  resulted  from  its  usc.^  Headache,  watchfulness,  and 
other  symptoms  indicative  of  the  action  of  this  salt  on  the  nervous  system,  have 
been  noticed  by  Dr.  Clendinning  and  Dr.  Wallace.  Increased  secretion  from,  and 
pain  of,  the  mucous  membrane  lining  the  nasal  passages  have  been  observed.  I 
have  repeatedly  remarked  that  the  pockct-handkcrchicfe  used  by  patients  who  are 
Iddng  this  salt  acquire  a  distinct  odour  of  iodine. 

Great  discrepancy  exists  in  the  statements  of  authors  as  to  the  effects  of  given 
doses  of  iodide  of  potassium.  ''The  average  dose  of  this  medicine,''  says  Dr. 
Williams,*  ''is  eight  grains;  carried  beyond  that  quantity  it  purges;  and  even 
limited  to  that  quantity,  it  requires  some  management  to  obviate  nausea."  In  two 
esses  mentioned  by  Dr.  Wallace,'^  a  drachm  of  this  salt  taken  in  divided  doses  caused 
vomiting,  colicky  pains,  slight  diarrhoea,  frequency  of  pulse,  and  exhaustion.  Mr. 
Erichsen  has  reported  a  case  of  extreme  irritation  of  the  nasal,  conjunctival,  and 
bronchial  mucous  membrane  produced  by  five  grains  of  the  iodide ;  and  Dr.  liiurie 
has  known  seven  and  a  half  grains,  given  in  three  doses,  cause  serious  symptoms ; 
and  in  two  cases  ho  thinks  death  was  the  consequence  of  small  doses  presented 
medicinally.*^  These  statements,  then,  show  that  this  salt  possesses  very  active  pro- 
perties, and  coincide  with  the  experience  of  many  practitioners  and  with  the  results 
obtuned  from  the  experiments  on  animals.     But  we  have,  in  opposition  to  the 


'  XMtafM  on  th*  Effects  of  Iodine  in  Scrofulous  Diseases  j  translated  by  Dr.  O'Sbaughnessy,  p.  65,  Lond. 
1S31. 

•  Bachanan,  Lond.  Med.  Gnx.  vol.  zviii.  p.  fil9;  Wallace,  Lancet^  for  1835-6,  vol.  ii.  p.  6.    The  latter 
•othority  failed  to  detect  it  in  the  blood. 

•  ChriatiKm,  Treatise  on  Poisons,  3d  edit.  p.  165. 

•  Comptef  JUndus,  1M5,  t.  i.  p.  fsTfS  (quoted  by  Mr.  A.  S.  Taylor). 

•  Heller*!  Arehiv.  1*17  (A.  9  Tavlor). 

•  Dr.  Cloidinniog,  Lond.  Mtd.  G'az.  vol.  xv.  p.  860;  and  Dr.  Wallace,  Lancet,  for  1835-8,  vol.  ii.  p.  9. 
'  Edinb.  Med.  and  Surg.  Juum.  vol.  xxv.  1S2(J,  p.  S»8-2.  *  Lancet^  Oct.  10,  1811. 

•  Lond.  Mtd,  Gat.  vol.  xiv.  p.  42.    Sec  also  Lnneetj  Oct.  16,  l&ll. 

"•  Lancet,  for  lti3S-0,  vol.  ii.  p.  9.  "  Lond.  Med.  Gaz.  vol.  xxvi.  p.  588. 
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aboro,  tLe  eviJence  of  Dr.  Elliolson,'  of  Dr.  Bochanan,'  and,  more  recently,  Pajcn 
and  Ricord.  Tlie  first  tclU  ub  thut  six  drachms  may  be  ^veu  daily  (in  doecs  of  two 
dracliiuB]  for  many  weeks  without  inconvenience;  and  the  second  statei  half  an 
ounce  may  be  given  at  a  dose  without  producing  piun  of  the  atomacb  or  bowfls, 
purnng,  or  any  hurtful  effect.  Purtherniore,  both  physicians  vouch  for  the  purity 
of  tno  salt  employed.  V&yea  gave  sixty  groins  datlv,  aud  Ricord  one  hundred  and 
thirty-five,  withont  any'seriouB  oSects.'  ft  is  difficult  to  explain  such  dieerepanoies. 
Bat  I  cannot  help  thinking  that  peculiarities  of  coustatutioo  and  morbid  conditions 
of  system  (especially  affections  of  the  stomach)  are  principally  concerned  in  modi- 
fying (either  increasing  or  diminishing)  the  tolerance  to  this  salt.  1  do  not  think 
tbat  the  different  effects  observed  can  be  wholly  ascribed  to  alterations  in  the  quality 
or  adulteratioua  of  tjie  medicine  employed,  though  I  have  published  u  cose'  showing 
that  the  adulterated  is  much  less  uetive  than  the  pure  salt. 

May  not,  in  some  cases,  the  different  effects  have  depended  on  the  degree  of  con- 
oentration  of  the  solution  of  the  salt  ?  Weak  solutions  would  probably  become  ab- 
sorbed; stronger  ones  fail  to  be  so  (see  anu,  p.  141). 

UsEB. — Having  so  fully  detailed  (see  ante,  p.  399  et  seq.)  the  uses  of  iodine,  it  a 
nnnecessaiy  to  notice  at  any  length  those  of  iodide  of  potaeaiiun,  nnce  they  are  for 
the  most  part  identical.  Thus  it  has  been  employed  in  bronchocelo,  scrofula,  in 
chrooio  diseaaes  accompanied  with  indorotion  and  enlargement  of  variuus  organs,  in 
leuoorrboea,  secondary  syphilis,  periostitis,  articular  rheumatism,  dropsiee,  &c.  Asa 
remedy  for  the  hard  periosteal  node  brought  on  by  syphilis,  it  was  Grat  employed  by 
Dr.  Williams,*  who  obtained  with  it  uniform  success.  At  the  end  of  from  five  to 
ton  days  iti  mitigating  effects  are  felt ;  the  pains  are  relieved,  the  node  begins  U 
BUbsidc,  and  in  the  majority  of  cases  disappears  altogether.  In  these  cases  Dr. 
Glendinning*  has  also  borne  testimony  to  its  efficacy.  In  the  tubercular  forms  of 
venereal  eruptions  Dr.  Williams  found  it  beneficial.  In  Dr.  Wallace's  lectures'  ara 
some  valuable  obser\-stions  on  the  use  of  iodide  of  potassium  in  veutreal  diseases. 
In  chronic  rheumatism  accompanied  with  alteration  in  the  condition  of  the  tcxtuivs 
of  the  joint,  it  b,  in  some  cases,  remarkably  successful.'  As  an  ingredient  fw 
baths,  Lugol*  found  the  iodide  would  not  answer  aloncj  but  that  it  was  useful  as  s 
solvent  means  for  iodine. 

AuMijaSTBATlOS. — lodiJe  of  potassium  may  be  employed  alone  or  in  coojune- 
tion  with  iodine,  forming  what  is  called  iodurettt.'d  iodide  of  potassium.  InltntoBif 
it  faas  been  given  alone  in  doses  varying  from  three  graius  to  half  aa  ounce  (ses 
below).  To  be  beneficial,  some  think  it  should  bo  ^ven  in  small,  others  in  Iwga 
doses.  Not  having  bad  any  experience  of  the  effects  of  the  cnormoos  doses  bcAiiO 
referred  to,  I  can  offer  no  opinion  thereon.  The  usual  dose  which  I  am  in  the  kaUt 
of  giving  to  adults  is  five  grains.  It  may  be  administered  dissolved  in  tjinpls  <r 
medicated  water,  or  in  some  bitt«r  infusion.  It  is  frequently  administered  in  oon- 
bination  with  iodine. 

Antidotes. — No  chemical  antidote  is  known.  In  u  case  of  poisoning,  therefine, 
the  first  object  will  be  to  evacuate  the  uoutents  of  the  atomach,  exhibit  demoIecDl 
and  emollient  drinks,  combat  the  inflainmaUon  by  the  usual  antiphlogistic  meaBUM^ 
and  appease  the  pom  by  opiates. 

1.  USGIIENTIIS  PflTASSn  lODIDI,  L.  D.;  (Jiufuentum  P'tamve  JfylHixlatU ;  Omt 
j»en(«/7«/»/eo//bWM."um.— (Iodide  of  Potassium 5ij;DoilingDiBtillcdWat«[rfiij; 
Lard  gij.  Diaaolvo  the  iodine  in  the  water,  then  mix  with  the  lard,  L. — The  Ihdk^ 
tWii^  uses  of  Iodide  of  Potassium  3j;  Distilled  Water  5&s;  Ointment  of  Whit«  Wax 
5vij.il — In  the  preparation  of  this  ointment,  two  advantages  are  gained  by  diseolnog 


•  tMui.vM  i.  laji^,  p,T». 

•  Ml-  A.  ft.  T«rlor,  O  fviiuni,  p,  MT. 

■  Lamiti,  f.'.i  tsits.  vol.  ii  ;  ud  for  IMfl-7.  » 
I  D'.  ClBiiiliiiiiiiig,  Lma.  Mii.  a»t.  v<.l.  xr.  \ 


nil  bt.  MxcUi-I,  SImI.  (ul.  Hi.  p.  381. 
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the  iodide  in  water  previons  to  its  admixture  with  the  lard :  it  obviates  the  incon- 
Tenieiice  of  the  small  particles  of  iodide  Irritating  the  skin,  and  it  facilitates  the 
ahfioiption  of  the  salt  Bj  keeping,  this  ointment  is  apt  to  acquire  a  yellowish 
colonri  obvionslj  from  a  little  iodine  being  set  free.  In  some  cases  this  may  depend 
on  the  iodine  beins  contaminated  with  a  little  iodate  of  potash.  It  usually,  however, 
arises  from  the  action  of  the  fatty  acid  (contained  in  the  rancid  fat)  on  the  potassium 
of  the  iodide.  If  spermaceti  ointment  be  substituted  for  lard^  the  change  is  moro 
speedy.  Mr.  BelU  thinks  this  arises  from  the  wax  (used  in  preparing  the  ointment) 
having  been  bleached  with  chlorine,  of  which  a  trace  is  retained  by  it;  and  thus  a 
minute  portion  of  iodine  is  liberated.  When  pure  and  fresh  made^  this  ointment 
does  not  stain  the  skin  like  the  compound  ointment  of  iodine. 

f.  [DKGDENTUI  lODINII,  U.  S. ;  Ointment  of  Iodine.— Take  of  Iodine  a  scruple ; 
Iodide  of  Potassium  four  grains;  Water  six  minims;  Lard  an  ounce.  Rub  the  iodine 
and  iodide  first  with  the  water  until  liquefied^  and  then  with  the  lard  until  tho- 
roughly mixed.] 

I.  DHOVENTOI  lODIM  COMPOSITUM,  L.D.  [U.S.];  TJngwmtnm  Minei,  E.;  Comr 
pound  Ointment  of  Iodine;  Ointment  of  luduretied  Iodide  of  Potassrum, — (Iodine 
58s;  Iodide  of  Potassium  5j ;  Kectified  Spirit  f^j ;  Lard  Jij.  To  the  lard  add  the 
iodide  redoced  to  a  very  fine  powder,  and  the  iodine  dissolved  in  the  spirit,  and  rub 
together,  L. — ^The  Edinburgh  College  omits  the  spirit,  but  uses  the  same  proportions 
of  the  other  ingredients.  The  Dublin  College  employs  Pure  Iodine  Jss ;  Iodide  of 
Potassium  3J  >  Ointment  of  White  Wax  fjxivss.)  [The  U,  S.  Pharm,  directs  of 
Iodine  half  a  drachm;  Iodide  of  Potassium  a  drachm;  Alcohol  a  fluidrachm;  Lard 
two  oanoes.  Rub  the  iodine  and  iodide  of  potassium  first  with  the  alcohol,  and 
then  with  the  lard,  until  they  are  thoroughly  mixed.] — ^This  ointment  is  employed 
in  bnmchocelo;  enlargement  of  the  lymphatic  glands^  &c. 

4.  [TINCTTRA  lODDilly  U.  S.  ]  Tincture  of  Iodine.— Take  of  Iodine  an  ounce;  Al- 
edkol  a  pint.     Dissolve  the  iodine  in  the  alcohol.] 

i  TmCTTU  lODIHn  COMPOSITA,  L.  D. ;  Compound  Tincture  of  Iodine.— (Pure 
Iodine  3j  I  Iodide  of  Potassium  5ij ;  Rectified  Spirit  Oij.  Macerate  until  they  are 
disBolTedi  and  strain.)  [Iodine  half  an  ounce;  Iodide  of  Potassium  one  ounce; 
Aleohol  a  pint.  I>is8olve  the  iodine  and  the  iodide  of  potassium  in  the  alcohoI| 
U,  &  P."] — ^This  solution  may  be  mixed  with  water  without  any  deposition  of 
iodine.  The  dose  at  the  commencement  is  n\,x,  which  may  be  gradually  increased 
to  1^  or  more.  When  wine  is  admissible,  sherry  is  a  good  vehicle  for  its  exhibition. 
This  tincture  is  sometimes  used  as  an  embrocation  or  paint.    (See  antCj  p.  403.) 

&  LIQUOR  POTUSn  lODIDI  COMPOSITUS,  L.  D.;  Compound  Solution  ofljdideof 
PataMgium;  Solution  of  lodu retted  lofiide  of  Potassium. — (Iodide  of  Potassium  grs. 
z;  Iodine  grs.  v;  Distilled  Water  Oj.  Mix,  that  they  may  be  dissolved.)  It  is  a 
brown-eoloured  solution,  having  the  peculiar  smell  and  taste  of  iodine.  It  may  be 
dilated  with  water  without  suffering  any  change.  It  may  be  usefully  employed  in 
ihe  diseases  of  children. — Dose  for  adults,  from  f^ij  to  f5vj,  or  even  beyond  this. 
One  floidonnoe  of  this  solution  contains  only  half  a  grain  of  iodide  of  potassium  and 
I  qnarter  of  a  grain  of  iodine. 

The  liquor  iodinei  compositusy  Ph.  Ed.  consists  of  Iodine  5ij  9  Iodide  of  Potassium 
Jj;  Distilled  Water  f§xvj.  Dissolve  the  iodide  and  iodine  in  the  water  with  gentle 
beat  and  agitation. — ^This  preparation,  therefore,  though  agreeing  in  the  nature  of 
its  ingredients  with  the  liquor  potassii  iodidi  comporitus.  Ph.  L.  differs  very  consi- 
deraUy  in  its  strength.  A  fluidounce  of  it  contains  thirty  grains  of  iodide  of  potas- 
num  and  seven  grains  and  a  half  of  iodine  :  so  that  it  contains  sixty  times  as  much 

*  Pharmaceutical  Journal j  vol.  iv.  p.  310. 
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{Hf  and  assiduously  stir  until  they  are  cold.    This  plaster  is  better  spread  on  lint 
than  on  leather.)— Stimulant  and  resolvent.     Applied  to  glandular  swellings. 


48.  POTASSn  BROMIDUM.— BROMIDE  OF  POTASSIUM. 

Formula  KBr.    Equwaknt  Wnght  119. 

History. — This  salt^  also  called  hydrobromate  of  poUxxh^  was  first  described  by 
Balard  in  1826.' 

Preparation. — The  London  Pharmacopceia*  of  1836  directed  it  to  be  prepared 
ts  follows : — 

Take  of  Bromine  ^ij;  Carbonate  of  Potash  Jij  and  3;j;  Iron  Filingps  |^j;  Distilled  Water 
Qiij.  First  add  the  iron,  and  afterwards  the  bromine,  to  a  pint  and  a  half  of  the  distilled 
water.  Set  them  by  for  half  an  hour,  frequently  stirring  with  a  spatula.  Apply  a  gentle  heat, 
and  when  a  greenish  cx>lour  occurs,  pour  in  the  carbonate  of  potash,  dissolved  in  a  pint  and  a  half 
of  water.  Strain  and  wash  what  remains  in  two  pints  of  boiling  distilled  water,  and  again  strain. 
Let  the  mixed  liquors  be  evaporated,  so  that  crystals  may  be  formed. 

In  this  process  bromide  of  iron  is  first  formed,  Br+FeaFeBr :  this  is  afterwards 
decomposed  by  carbonate  of  potash,  by  which  protocarbopate  of  iron  and  bromide 
of  potassium  are  produced.     FeBr  +  KO,CO"«B:Br+FeO,CO. 

HxTniALs.  Composition.  Products. 

1  eq.  Bromine  .  80  »i  eq.  Bromide  of  Potassium  119 


( 1  eq.  x>i 
i  eq.  Bromide  Iron  106  <  . 

il  eq.  Ir 


OH     ... 

1  eq.  Fotassium 


I  eq.  Oxygen    .    8. ••'•»ieq.Protox.Iroo  30 

1  eq.  Carb.  Acid  23 Nl  eq.  Carbonate  of  Iron    .  .    SB 

177  177  177 

Another  mode  of  procuring  this  salt  is  to  mix  bromine  with  a  solution  of  caustic 

Kah,  by  which  bromide  of  potassium  and  bromate  of  potash  are  formed.     The 
date  of  potash  may  be  converted  into  bromide  of  potassium  by  heat  or  by  hy- 
droeulphuric  acid  (see  Iodide  of  Potassium,  pp.  487-8). 

P&OPERTIES. — ^This  salt  crystallizes  in  whitish  transparent  cubes  or  rectangular 

ens.  It  is  inodorous ;  its  taste  is  pungent^  saline,  and  similar  to  common  salt, 
more  acrid.  It  is  permanent  in  the  air.  When  heated,  it  decrepitates,  and  at 
a  rad  heat  fuses  without  suffering  decomposition.  It  is  very  soluble  in  both  cold 
tnd  hot  water,  and  slightly  so  in  alcohol. 

Characteristics. — ^That  this  salt  is  a  bromide  is  known  by  the  characters  before 
mentioned  (see  ante,  p.  409)  for  this  class  of  salts.  That  its  base  is  potassium  (or 
potash)  is  shown  by  the  tests  already  given  for  this  substance  (see  ante,  pp.  460 
nd489). 

Composition. — ^This  salt  consists  of  bromine  and  potassium  in  the  following  pro- 
portioiiB: — 

Atoms,      Eq,  Wt,        Per  Cent,  Liebig,  Balard, 

Bromine 1     ...    SO     ...    67.22     .  .  .    67.42     .  .  .    65.56 

Potassium 1     ...     39     ...     32.7S     .  .  .     32.58     .  .  .     34.44 


Bromide  of  Potassium     1     ...  119     ...  100.00    .  .  .  100.00    .  .  .  100.00 

The  crystals  may  contain  water  lodged  mechanically  between  their  plates,  but  no 
eombined  water  (water  of  crystallization). 

P0BITT.— The  purity  and  goodness  of  this  salt  may  be  known  by  the  following 
dhaniciers :  The  form  of  the  crystals,  their  freedom  from  colour,  and  their  neutrality 
llith  respect  to  litmus  and  turmeric.  A  solution  of  this  salt  should  give  no  pre- 
cipitate with  chloride  of  barium,  showing  the  absence  of  carbonates  and  sulphates. 

*  ^njt.  de  Chitn.  et  de  Phys.  xxxii. 

*  Tbi>  preparation  i>  nut  conUined  in  the  London  Phar7nacap<Eia  of  1831. 
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NrtBATs  OF  Potash  : — ^History.  497 

^  a  time,  and  even  tben  it  was  occasionally  necessary  to  ^to  opium, 
ontinaed  nse  of  it,  enlargements  of  the  spleen  and  liver,  and  swellings  of 
ic  dands,  have  disappeared;  so  that  it  appears  to  agree  with  iodine^  mer- 
.6  ukalies,  in  being  liquefacient  and  resolvent  (see  ante,  p.  221).  Dr. 
inks  that  it  possesses  ''nnusnal^  if  not  specific,  powers  in  the  cure  of  dis- 
spleen.'^ 

n  1828,  Pourch^^  employed  this  salt  with  benefit  in  the  treatment  of 
and  scrofula:  it  was  taken  internally,  and  applied  externally  in  the  form 
In  1886,  it  was  introduced  into  the  London  Pharmaoopo&ia,  in  conse- 
le  great  success  obtained  from  the  use  of  it  in  a  case  of  enlarged  spleen 
une  of  Dr.  Williams.'  In  this,  and  in  three  other  successful  cases  of  the 
ij  it  was  used  internally  only.  Dr.  Williams  also  gave  it  with  success  in 
cites.  Magendie"  employs  it  as  an  anti-scrofulous  remedy,  as  an  emme- 
d  against  hypertrophy  of  the  ventricles.  Prieger^  applied  it  externally 
of  ointment  in  tinea  capitis. 

niATiox. — It  is  exhibited  in  the  form  of  pill  or  solution  in  doses  of  from 
^ns  three  times  a  day. 

KB. — In  a  case  of  poisoning  by  this  salt  the  treatment  will  be  the  same 
3  of  potassium. 

II  POTlSSn  BROHIDI ;  Ointment  of  Bromide  of  /btaMtum.— This  ia 
r  from  9j  to  5ij  of  bromide  to  Jj  of  lard.  Bromine  is  sometimes  added. 


POTASSiE  NITR AS.— NITRATE  OF  POTASH. 

Formula  KO,NO».    Equivalent  Weight  101. 

. — At  what  time  this  salt  became  known  it  is  difficult  now  to  determine, 
nd  in  various  parts  of  the  East,  on  the  sur&ce  of  the  earth,  it  appears 
it  it  must  have  been  known  at  a  very  early  period.  Furthermore,  if  the 
I  Hindoos  were  acquainted  with  the  art  of  making  gunpowder  and  fire- 
very  early  period  of  history,  they  must  have  employed,  and,  therefore, 
nted  with,  nitre.  Greber,^  however,  is  the  first  who  distinctly  mentions 
oribes  the  mode  of  making  nitric  acid  from  it.  But  the  terms  neter  of 
itament,"  translated  7iitre — vitpw  (Attice,  XiVpor)  of  Herodotus^  and  Theo- 
and  niirwm  of  Pliny,*  appear  to  have  been  applied  to  natron.^  It  is  pro- 
tver,  that  the  ancients  also  included  under  this  name  nitre  (likewise 
n»j  according  to  Harless),^^  which  they  confounded  with  carbonate  of  soda. 
pkronitrum  (atpovitpor),  or  aphrolitrum  (a^pou'tpov),  was  applied  "to  the 
more  spongy  sorts  of  nitrum;  while  the  phrases  muma  nitri  and  JUm 
kpplied  to  the  nitrum  in  a  superficial  or  efflorescent  form." 
L  md^rty  usually  applied  to  nitre,  is  evidently  derived  from  wal  petrWf 
nifying  rock  salt."  It  is  sometimes  used  in  a  general  sense  to  signify  a 
I  in  the  arts;  and  the  particular  kind  intended  to  be  designated  is  then 
A  by  the  name  of  the  base  or  by  the  shape  of  the  crystal :  and  thus  nitrate 
sometimes  called  potasfi-saltpetre  ot  prismatic  nUre^  to  distinguish  it  from 
rt^  also  termed  cubic  nitre.  When,  however^  the  word  fo^^pedv  is  used 
vnderstood  to  mean  nitrate  of  potash. 
L  HisTORT. — ^This  salt  occurs  in  both  kingdoms  of  nature. 

Vkim.  Mid.  t.  iv.  p.  SM.  *  Op.  tit. 

«,  Sine  6dit.  1835. 

Di€  neusten  Entdeek.  in  d*r  Mat.  Med.  1&37.  ■  Invtntion  0/  7«rtfff,  ch.  xxiii. 

Ui.  zxv.  20;  Jeremiakf  ch.  ii.  22.  ^  Book  ii.  {EuUrpe)^  chap.  IjcxxvU. 

*  Hist.  Nat,  XXX,  i. 
aum's  History  0/ Inventions  and  Discoveries^  vol.  iv. 
I.  i.  8. 454,  Brmlau,  1M6. 
i|iaeta,  by  Adaros,  vol.  iii.  pp.  02,  63,  and  231. 
CorfrmMU  aad  Soda  Sesquicarbonas. 
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to  arjmtalliie.  Hie  impora  nitm  tlnis  procured  is  termed  dhouah  .*  it  conteios 
from  45  to  70  per  cent  of  pure  nitrmla  of  potaah.  It  is  reduBolved  and  crysbilliied 
Ij  the  n&^Te  merchantB,  who  sn^j  the  Calcutta  bauats;  and  when  thus  purified 
it  called  by  the  natives  lealmee.^ 

Sm^  nitre. — Saltpetre  la  imported  into  this  counby  principaUy  from  Calcutta, 
Iwt  some  also  oomes  from  Madras.  It  is  brbnght  over  in  cloth  bags,  which  contain 
ftom  150  to  175  lbs.  each.  Its  qaalit;  yaries  considerabl;.  It  is  always  more  or 
lew  impure :  hot  llie  cominon  Tariclies,  which  have  a  dirty  yellowish  appearance, 
■n  termed  nngk  or  crudr.  tallpetre,  or  groui/h  petre  ;  while  the  pnrer  and  cleaner- 
bakiBg  kinds  are  called  Eatt  India  refimd.  The  loss  which  it  suffers  in  refining — 
«r,  in  other  words,  the  impurities  which  it  contains — are  technically  designated 
f^rattion.  Thia  varies  greatly  in  different  samples,  bnt  is  usually  between  5  and 
l&perMnt 

Skimate  of  (A«  puritj/  of  rough  nitre.— The  degree  of  impurity  or  refraction  of 

At  nngh  nitre  imported  into  this  oountiy  is  approiitnalively  determined  previona 

to  ale,  in  order  to  enable  the  merchant  or  broker  to  estimate  its  value.    Riffant's 

[  method  of  analysis  consists  in  washine  the  roagb  nitre  with  a  saturated 

a  of  pure  nitnce  of  potash:  this  dissolves  the  chloHdca  and  leaves  the 

I,  which  ia  dried  and  weighed.     From  this  2  per  oent  must  be  deducted  for 

■  aitn  depontad  from  the  solution  whilst  taking  up  the  chlorides.     Gay-Lnssao's 

•Ifcod  Mnusts  in  converting  the  nitrate  into  carbonate  of  potash,  by  fusing  it 

ritk  dunoal  and  (to  moderate  the  reaction)  with  common  salt,  and  estimating  the 

'  J  of  alkali  preseot.     AooClier  meiliwi  ia  to  dry  the  salt,  by  which  the  amount 

r  present  is  estimated  ;  to  dissiilve  in  wat«r  and  thereby  to  estimate  the 

.    /  M  insoluble  subslauccs ;  to  test  the  solution  with  nitrate  of  silver,  nitrate 

WiujU,  and  oxalate  of  ammonia,  in  order  to  form  a  general  acUon  of  the  impa- 

~;  and  lastly,  to  crysUllize  the  soluble  salts:  the  experienced  eye  reatuly 

1  the  foreign  salts  present,  suah  as  nitrate  of  soda,  sulpbste  of  potash,  sul- 

md  nitrate  of  lime,  and  chlorides  of  potassium,  sodium,  and  calcium.     Huai's 

ll  method  has  been  introduced  by  him  into  Austria  :  it  consists  in  ascertain- 

I  temperature  at  which  a  cooling  solution  of  nitre  begins  te  deposit  crystals: 

V  Ml  fixed,  and  depends  upon  the  relative  proportion  of  water  to  that  of  the  nitre 

*red,  whether  chlorides  are  present  or  not.     Gossart's  method  cousbts  In  esti- 

g  the  quantity  of  nitre  and  sulphuric  acid  required  to  pcroiidiie  a  protoealt 

In  Sweden  the  fracture  of  the  salt,  which  has  been  melted,  ia  employed 

:  pure  saltpetre  has  a  ooarsely  Gbrous  tcstorc,  and  is  very  translucent. 

lion  (^Rtfining  procem). — Refined  rough  nilre  is  purified  by  dissolving  it 

er,  boiling  the  solution,  removing  the  scum,  and,  after  the  liquid  has  been 

dto  settle,  straining  it  while  hot  tbrongh  a  hcmpeo  cloth,  and  setting  aside 

At  the  Waltham  Abbey  powder-mills  the  cryalalliiation  is  effected  in 

When  it  bos  been  dissolved  and  crystallised  once  only,  it  is  called 

d  nitre;  when  twice,  doul/y  refilled'  (nilrum  drpurafum).     Its  purity 

.  I'ucerlained  by  testing  it  with  nitrate  oi  silver,  chloride  of  barium,  and 

■  of  ammonia.    The  first  detects  the  chlorides,  the  second  the  sulphates,  and 

1  the  calcareous  salts  (see  awfe,  pp.  3t!8  and  380). 

LB  CoUegt  oTdenpun  nitrate  of  potash  {poiasttt  ni/rat  pvrum)  1o  be  prepared  ■■  fol' 
Iks  or  Commercial  NLlreDl'iT;  DiBlill«l  Wuier  Ov,  or  B  lulficienl  quaniiiy.  Unving 
'  ~*  e  nitre  in  Iwo  piau  ot  the  water  bi  a  boiling  lempeniiare,  lei  the  heal  be  wiilidiawn 

, Hioa  ba  ftitrad  eonitantlf  aa  it  cools,  in  order  tbal  ibe  salt  mny  bn  obtRined  in  very 

iVaqnikk,  Thets,  deprived  »t  mucb  hi  possible  of  tba  uncrf  amllizeil  tolulinn  by  decanta- 
~'  '  ~'~'  '     washed  in  a  glass  or  eanlienware   percolator    wilb   the  lemaindeT 

B,  ™.  rif.;  kIk  India  Jnwmal  •>/  Mid.  and  FMgt.Biitma.  new  mitt,  vol.  i.  p.  10.  VM. 
etuis  eoaiult  Dunui,  TniU  d<  Ckimii,  1.  ^>ns,  p.  Tttli  BnaJd's  Manwal  t/ClumiitTy ; 
-fiBl  ritknatun. 

infonaeit  me  that  the  roBgl 
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INORGANIC  BODIES.— NiTEATE  op  Potash. 


«.  Tv  TBI  1x0*0 ATTIZF.T)  KixoDOX. — In  the  East  Indies,  Egypt,  Persia,  Spain, and 
r  ihe  world,  but  rspecially  in  wnrm  countries,  larire  (|iiantities  of  nitre  are  foun 
I  would  appear  to  l»e  fonnod  lx^low,and  to  bebrouuhl  to  the  surface  of  the  soilbjr 
I  is  found  eiiiier  disscminntfd  throusliout  tho  .^oil  or  a<n  an  iurrustration  upon  * 
ot  ill  distinct  layers  like  nitmie  of  ^oda  in  IVru.     It  hns  l>een  usually  suppose 
ritl  was  formed  by  tht»  dire<'t  union  of  tliii  riiiroj?»»n  and  oxygen  of  the  air;  but  • 
irhich  justify  this  opinion.     It  is  much  in(»re  prolmble  that  it  is  formed  by  th* 
lonia  (which  is  a  conMani  constituent  of  the  atmosphere);  the  products  br 
rater :  NH'+^O  =  3H()-(-Nt)*.     The  simultaneous  oxidation  of  hydrogen 
le  union  of  oxygen  with  nitrogen.     The  cause  of  ihii^  is  tiiat  the  acid  bw^ 
rater  may  be  ^aid  to  be  a  condition  of  nitrijication.^     Azoiized  animal  or  ^ 
irther  necessary  than  as  yielding  ammonia.*^     In  a  nitre-cave  in  Ceylon 
rithout  animal  matter.     The  i)ota<>h  of  the  nitrate  is  in  mo!»t  cased  ea* 
»uuil  in  some  of  the  constituents  of  the  soil,  as  feld&par  and  mica.     ** 
lat  the  occurrence  of  .••Jiltpetre  may  s<iinetimes  be  the  result  of  a  pre 
nd  for  this  rea^^n  its  fi>rmation  will  appear  inexplicable,  as  it  is  no  ' 
id  the  conditions  wliidi  uave  rise  to  it  have  long  ceased  to  exist''  ■ 

B.  Ijr  TBI  Oroa^tizkd  Kingdom. — This  !!>iilt  has  l)een  found  in 
I  tolKicGO,  the  sunflower,  ^'(X^>efoot,  borage,  the  nettle,  barley,  CU 
uwi,  &c.* 

Production. — The  nitrate  of  potash  employed  in  tl^ 
le  purification  of  the  native  nitre  of  India ;  but  in 
I  procured  by  the  purification  of  what  is  commonly 
1,  nitre  obtained  by  cultivation.     With  few  exceptio 
illy  afford  nitre  are  within  the  tropics ;  while  the 
jmpcrate  zones  is  effected  chiefly  by  the  interventi< 
iso  obtained  by  decomposing  nitrate  of  soda  by  ch 

1.  Fn>m  natice  nitre. — The  district  of  TirhAt. 
itre  than  any  other  place  in  India.     It  is  most  a 

redundancy  of  carbonate  of  lime.     An  averai 
[r.  Stevenson^  gave  the  following  composition  - 

Matter  insoluble  in  three  Mineral  Acids     .     . 
Matter  soluble  in  ditto 


Matter  soluble  in  Water 


.;Ut 


Extraction. — "  In  the  month  of  Nov 
r  s;iltpetre,  commence  their  operatiot 
eap5,   mud   buildings,   waste  grour 
self  in  a  thin  white  efflorescence,  r« 
)llected  at  the  factories,  the  opera' 
Itration.     This  is  effected  by  a  ' 
lay."     It  has  a  false  bottom  of  V 
hich  arc  placed  vegetable  ashts 
len  added  to  dissolve  the  salin 
d,  filtering  through  the  mat«. 
ilse   bottom,  and  is  convey* 
trough  the  wood-ashes,  the 
le  nitrate  of  lime  of  the  $•  > 
me.     The  solution  is  after^' 


i»  •' 


■  Liebie.  Orgami€  Cktmistry  m 

rtnd.  IMU 

*  "  :«uppit«in|c  even  that  an  !•>■<• 
'  cow  ilunK,  or  1034  lbs.  uf  frr  > 
Coapp's  Cktmifoi  Tteknoli^c*. 

"  .•Ivpimf  oftkt  Imttrior  or  t  c 

*  IV  I'.inJ.iUe.  F*yji.  IVy^:   i 

*  J^*urH   t>/'t4«  Atiatie  Socits, 


re  plantadoDy 
:  manure  from  s 
.  Illation  of  gheepfi^ 
A  be  used  for  nitrifi- 
.  arth  may  be  easily 
H.>me  potash  salt  ada« 
«t  them  into  nitrate  of 
.^  i^owed  to  crjBtallixe. 
.•V  V  cause  the  sepaiatio 

..«-0posing  nitrate  of  sod 
.  -xffii^h  is  sometimes  used 

.  r«:^lizcs  in  the  form  o 
\ .,. \ac  right  prismatic  sys 

,,,/«im  prijtmaticum^.     It 
^.A'ttble  system  of  rings  in 


.ifc..-«   /•  Chimu,  t   iii.  p.  S!l!), 
^  4  lu'.V.  IKie,  and  in  Liebif's 


^  k»*  Mi'.!«r.  in  PhiloMephital  M* 


I 

I 


diied  ill  an  oven. 

2.  OuUioaled.  or  artijkuil  nitre. — In  »ever. 
tb&t  ia,  the  conditionB  neceBWry  to  its  fomui'' 
man.  Hence,  in  Buch  cases,  oitre  is  said  to  \- 
where  these  opi^ratioDS  are  uarried  od  aro  call 
cieUetf),  or  someUmes  laUptlre  planiatioru. 
following: — 

1.  Tlie  prewnce  of  betes,  viz:   lime,  nugnn' 

mnrl,  clialk,  mniuit,  &a. 

2.  The  presence  or  mui Hiiro. 

3.  A  (erapcralure  of  from  SB"  F.  lo  88'  F. 

4.  AcoeBsofalmosphetii^Bir. 

5.  The  ptMBOce  of  decaying  ocgaiiic  ruT.. 

Light,  perhaps,  favours  the  prooena;  i) ' 

The  mode  of  procedure  for  fulfillinj;  i  iii 
according  to  oiKumHtanccB. 

At  Appenzcl,  a  canton  in  Snitierl^inil,  < 
A  hole  ia  dug  near  to  stables,  and  in  tln- 
moistened  vith  the  water  runoiDg  fT-'\-' 
earth  yields  nitre. 

In  Sweden,*  where  each  bnded  fin-.- 
tity  of  nitre,  it  is  prepared  as  follow.-- 
mixed  with  cinders,  lime,  or  marl,  an.  r 
the  mass  being  occasionally  moved,  i>i 
the  ur.  From  lime  to  lime  thcyi^i- 
three  years  ihe  nitrogen  has  coml'iii' 
nitrates.  By  liiiviation  the  salte  nj .;. 
may  be  converted  into  nitrate  of  jn:  > 
bonate  of  potash. 

In  Prussia,  nicre  fonJf*  are  emplos  ■ 
made  with  perpendicular  sides  like  \>  • 
miie  land,  and  they  expose  a  largo  ;>., 

At  Longpont,  in  France,  a  stone  <. 
dung  being  arranged  in  altemale  l.u 
houses  being  added  lo  it.     Thouvcn^kl  [< 
^nitrih-a-beryfria),  so  that  the  mnnurv  i  : 

The  mode  of  extracting  the  nitre  froin 
The  earth  is  lixiviated,  the  crude  lye  boil 
pose  the  nitrates  of  lime  and  magnesia  au  I 
clear  liquid  boiled  down,  and  the  crudu  hI- 
seqnenl  refining  process,  glue  is  added  to  ' 
trsctlvo  matter. 

3.  Nitrate  of  potash  is  also  prooared  b- 
of  potasuum.  Knapp'  elates  that  carbaDa<< 
nitrate  of  soda. 

Pbopkkties. — Nitrate  of  poCosb  osiia' 
piism  with  dihedral  summits,  which  bctai< 
this  salt  is  frequently  called  prismatic  nitri 
two  axes  of  double  refraction,  and  presen' 

•  ForralldfUlUof  thlipnxwn.BnnmiTr^rn. 
DamM,f.niprKHI.iKvMnmmm.tUm.A>ad  .•> 
tta  i  ud  Kn«pi<'«  Cktmii^l  IVc*ik^<ki' 

•  IIiimKu..  rmtu  *t  CMmU.  I  iU.  |.  Sni 


— <*  9  a  ynit  of  water,  and 
- 1=3  of  violent  intea- 
■  --iat  in  doses  of  from 


more)  nitre 

not  uniform,  sinee,  in 

nrnarkable  or  obrioos 

li  cue  ounce  was  taken 

.  uiiting;  and  il  was  re- 

j  c.Hse  reported  by  Mr. 

iinwH  of  nitre  token  by 

-  fiillowL'd  the  ingestion 

■     iriiiicatiog  irritation  of 

■■  r"'o'''B.)i  on  the  other 

..ij'  >>,  convulsions,  failure 

;. ,  [iiiil  palsy).     In  a  case 

'■ivfurrcd  in  two  hours  from 

li.jiih  in  three  honrs;  and  in 

~  ranaed  diarrhisa  and  deatli 

edy  r  in  one  instance  it  did 

imd  a  half  of  the  salt.     BdI 

Hin  (see  p.  508^,  with  rerj 

■■  minster  Ilnspita],  states  that 

liluted,  may  bo  taken  in  tho 

■J  iho  ninjority  of  com-s,  wiih- 

I  7  of  the  pulse,  the  integrity 

.iniB,  or  even  upon  Ibenuaw- 

riuires  a  high  sp.  gr.  1.020- 

liitre. 

i  liy  the  quontily  of  a(|nt<ou 
wi  dilul^,  the  less  powf-fAiliy 
IIl-  the  disorepaut  Btateinenla 

.  uud  diaphnretic.     Its  rrfri- 

.  it-ruaturally  hot,  as  In  febrilB 

.  U  on  himself,  experienced  aacn- 

.  not  fooogiiice  hy  the  tberinoueter 

Ills  body.    He  found,  in  moat  of  fait 

I  ■ti  lbs  vascular  system,  and  varum- 

< ,  lb*  number  of  pulsations,     l^os, 

Ilia  t  few  minutes,  redaeed  the  fre- 

i^ail  ia  another  eflecC.     As  the  nim 

iu  operation  as  a  diuretic  depends, 

<  ated  to  the  renal  vessels  while  the 

'<<<  wntial  sallA  nf  the  alkaliea,  th« 

FuII.lo.,.  rj-,|,.,i.di-  [,r,.,!ucepaia 


■rpiido,  ii  i-5  i-njLiablc  tiial  it  may 
iigd-oorpnKles,  and  cnoso  them  lo 


F  im,  It  uf .  E.i'ub  tns^ 


Usxs.  503 

'.     ScTcral  chemical  effects  on  the  blood  haye  likewise  been 
:iplagtic  or  plastilytic  effect  has  been  already  alluded  to 
.  '.:  1  ^).     ZimmermaDD*  has  suggested  that,  in  thoracic  inflam- 
ibsorption  of  the  effused  products  by  preventing  the  coagula- 
•  n tiering  the  effused  plasma  more  soluble,  and  thereby  more 
:  •i.hcr  effect  which  this,  in  common  with  other  saline  sub- 
Mood,  and  which  I  have  before  noticed  (see  antey  p.  218), 
lit.'  adhesiveness  of  the  blood-corpuscles  for  each  other.     A 
lie  change  which  it  occasions  in  the  colour  of  the  blood.     If 
•Inured  venous  blood  out  of  the  body,  it  communicates  to  it 
Now  as  this  salt,  when  taken  into  the  stomach,  becomes 
'  asnnable  to  suppose  that  while  mixed  with  the  circulating 
iiialogous  effect.     Dr.  Stevens'  asserts  that,  in  the  last  stage 
•  1  i:i  black,  it  has  this  effect.     Moreover,  he  tells  us  that  in  a 
America,  where  a  person  swallowed  an  ounce  of  nitre  by  mis- 
'  cr's  salts,  the  blood  when  drawn  from  a  vein  was  completely 
^  liuid  as  if  the  nitre  hud  boon  added  to  it  out  of  the  body.' 
r'rom  what  has  been  now  stated  in  regard  to  the  physiological 
iiis  substance  is  indicated  when  we  wish  to  diminish  pretema- 
u'o  the  force  and  frequency  of  the  pulse,  as  in  febrile  disorders, 
.<  (except,  perhaps,  those  of  the  stomach,  bowels,  kidneys,  and 
'liagcs^  (especially  hsemoptysis).     In  continued  fever,  it  is  fre- 
i'i  nation  with  emetic  tartar,  and  sometimes  also  with  calomel. 
Ill  large  doses  of  nitre  have  been  administered,  apparently,  in 
it  success.     They  were  first  employed  about  the  middle  of  the 
Ijiocklesby,^  who  gave  this  salt  to  the  extent  of  ten  drachms 
I  three,  four,  or  five  quarts  of  thin  gruel  in  twenty-four  hours. 
r  4  lay s,  the  malady  was  much  relieved  or  even  cured  under  great 
lust  ten  or  twelve  years,  this  method  of  treatment  had  for  the 
>  disuse  :  it  has,  however,  lately  been  revived,  principally  by  some 
According  to  Dr.  Henry  Bcnnet,^  the  revival  is  due  to  Grendrin. 
'.  iidsc  observations  have  been  reported  by  Aran),'  Stoeber,  Forget,* 
MIC  evidence  to  the  success  of  the  practice.     Bouchardat,^  how- 
iliis  method  of  treatment  had  been  repeatedly  tried  in  the  prac- 
L'U  ;  bat  either  from  the  physicians  of  that  hospital  not  finding 
iiuu  simple  expectatiou,  or  because  they  feared  the  action  of  a 
:,  the  trials  of  it  were  not  long  continued.     Gendrin  generally 
•  hms  in  the  twenty-four  hours  with  an  adult  female,  and  six 
lite  period,  with  an  adult  male ;  and  he  rapidly  increases  the  dose 
clve  drachms,  seldom  carrying  it  further.     Aran  states  that  the 
jiloyed  in  twenty-four  hours  is  about  eight  drachms,  and  that  the 
i ministered   during  the  disease  has  been  about  twelve  ounces! 
te  given  dissolved  in  a  large  quantity  of  liquid.     Aran  says  the 
i?  given  in  about  three  wine-quarts  of  tisane.     Bennet  states  that 
in  a  large  quantity  of  weak  lemonade  or  barley  water,  properly 
proportion  of  about  four  drachms  of  nitre  to  a  pint  and  a  half  of 
•us  effects  produced  are   usually  copious  sweating,  sometimes 
ly  purging.     Under  its  influence  the  force  and  frequency  of  the 
Tometimes  diminished.     Ill  effects  from  its  use  are  stated  to  be 

•c«ltf,  JaB.S2, 1847,  p.  175. 

Bl0p4jj.  SW.  Lond.  1632. 

•II  the  eOeett  of  nilre  on  the  blood,  by  Mr.  Carlyon,  see  Lond.  Med.  Oat.  vol.  viii. 
■1  thenpeutie  agent,  by  Dr.  Hancock,  see  Lancet  for  1831-2,  vol.  ii.  p.  70G. 

nsMtaud  Rtmatks^  Part  II.  On  Nitre  in  Uamorrhagy^  2d  ed.  Sudbury,  1811. 
Udital  ObMrvatioH$f  p.  116,  Loud.  1764. 

June  15, 1844. 

'  'MiiCM  MMdico-ChirurgieaUi  :  also,  Annuairt  dt  Thdraptutique^  1542. 
11.  •  Ibid.  1842. 


INORGANIC  BODIES —NiTBATR  of  Ttytti 


>es  dissoWed  in  ■  "^^ 
dth  all  the  symptoms 
uretic  and  refrigeran: 


fcUled  ■  doe  in  thirty-six  honre.  Eight 
BwtJlowed,  killed  a  horse  in  twcoty-four  ho 
Ijnal  irritatJoQ.'  VeteriDarians  use  nitre  a 
two  to  four  drachms. 

y.   On  Man. — In  I'eiy  large  ilma  (such,  for  example,  aa  one  o^i 
has  in  several  instBiices  caused  death  ;'  but  the  effects  of  it  ore  if' 
other  cases,  this  (luantity  has  not  appeared  to  bare  «ay  very  f  < 
effect.     For  example,  Dr.  Christison  kucw  an  iDstancc  in  which  ' 
without  occasioning  any  other  unplensant  symptom  than  votii; 
buned  on  the  slomach  for  above  a  (juarler  of  an  hmu-.     In  » 
Gillard,  a  roan  recovered  in  four  days  from  the  nse  of  two  '»>■ 
mistake  for  Kpeom  salts.     In  those  cases  where  violent  efli^:i ' 
of  it,  the  symptoms  were  twofold  :  on  the  one  hand,  thiwi' 
tbe  filirocntary  canal  (such  as  pain,  vomiting,  and  aometinir 
haml,  an  affection  of  the  nervous  system  (marked  hy  gidrii 
of  pulse,  tendency  to  fainting,  dilated  pupil,  insensibility 
related  by  Dr.  Geoghegan  (quoted  by  Dr.  TnylorJ,  denlli  ■ 
an  ouQce  and  a  half;  in  OrtUa's  case  one  ounce  caused  •!■ 
another  case  which  occurred  in  Manchester,  ten  dmchr 
in  five  hours.     In  other  oases  the  death  has  been  lf»- 
not  occur  tilt  sixty  hours  after  the  ingestion  of  an  out 
very  large  doses  of  nitre  have  been  given  in  rbi-ti 
slight  effects.    Thus  Dr.  Baaham,*  Physician  to  ibu  ^' 
"  one,  two,  and  even  three  ounces  of  the  nitrate,  fr> 
twenty-four  hours,  in  cases  of  acute  rheumatism :  i' 

out  producing  any  obvious  effect  on  the  force  or  fi ' 

of  the  digestive  functions,  tbe  slate  of  tbe  abdi.'i;<i 

tity  of  urine  excreted."     The  urine,  however,  nl 

1.040,  dependent  in  a  great  measure  on  the  yn- 
It  is  probable  that  tbe  operation  of  nitn-  i^  i<  < 

liquid  in  which  the  salt  is  dissotved,  and  tliui  ' 
'  docs  it  act  as  a  poison.     In  no  other  way  <mi- 

in  regard  to  the  effects  produced  by  an  •niTf' 
In  moderak  dote*,  nitre  acts  aa  ;i  r-  •"■■ 

gerant  properties  are  best  seen  wlj' 

disorders.     Mr.  Alexander,*  in  lii^  ' 

sation  of  cbilliness  after  each  do^' 

any  diminution  of  heat  in  the  exh  : 

experiments,  that  it  had  a  powerlV 

iDgly  diminished,  in  a  very  short  [ 

on  several  occasions,  a  drachm  i>l' 

quency  of  the  pulse  from  70  to  H' 

can  be  detected  in  tbe  nnDe  (eeo 

perhnpa,  on  tbe  local  stimulus  v).- 

salt  ig  passing  through  them.     1 

continued  usu  of  it  promotpi;  uhir 

in  the  stomach.    As  u  diaplinrrtti' 
Various  effects  on  the  llooJ  1 

already  alluded  to.     One  of  iln- 

salt,  before  its  absorption,  <iu  M 

sels  (see  ante,  pp.  141  ami  14t 

exert  a  similar  endosmotic  iiiiti 


ii  jiimcot  of  itf* 
lUu  bUdder  a^ 


iiiv  nwallowci]. 

mLI^  fiir  diniinJHbing 

}i  as  a  moons  of  produi 

,  ^ .!  ounces  of  sal  amiuu 

i-ratoreiO"  F. ;  that  is,  E 

.  ru,  we  Bometimes  emplojr 

'.  ( see  ante,  p.  U2). 

.  luiit  diseases  wcru  prodn^ 

^'  uient  depended  on,  or  o^ 

.  i«  of  the  blood.  Dr.  6|«Tt0 

11^  salts,  in  the  treatment 

L^ion  to  rofer  to  tLi«  subjai 

i'Mmont  of  scurrji,  oad  wii 

Mr.  Cameron.'     TWi 

;■   4BI). 

II  ton  grains  to  bolf  4  dndug; 

in.     If  administered  u  &  W 

•H'iw>'diuU3ly  Bwolluwi-d,  in  ordci  ihd 

Ml  ttf  the  sail.    If  employed  >■  a 

1^.  and  keep  tbe  skin  coot  (see  alw 


itt  »  known.     In  caw        ^        _  .^ 

•  *lDin*ch  as  speedily  at  poanbl«,. 

nay  be  advantagvoaaly 

ted  by  tho  usual  tiUOr, 


INORGANIC  BODIES.— NECTHAt  Tartram  or  Potash. 


CoMPOsmOK. — It8  compoailion  is  m 

follows  :— 

JlomM.         Eq.  Wi. 

PtrCnt. 

WoaiL 

flirtto-. 

Potash I    ....    47 

.  .  .     47,96     . 

.  .    50.15    . 

.  .     31A 

Acetic  Acid  (dry)     1     &l 

-  .  .    sa.u4    . 

.  .   4e.8S   . 

.  .    48.0 

.  .  .  100,00     . 

.  .  1U0.00    . 

.  .  100.0 

I 


luPORiTT. — It  should  be  white  and  perfectly  neutral.  Frequenlty,  however,  it 
KBiotfi  on  test-paper  as  an  alkali,  owing  to  a  slight  excess  of  potash.  The  preaenoe 
of  chlorides  may  be  detected  by  nitrate  of  silver ;  of  sulphates,  by  chloride  of 
barium ;  of  metals,  by  bydrosulphuric  acid  or  ferrocjauide  of  potosaum. 

Soluble  in  reciifled  igiirii  and  in  water.  The  Waller  loluiioD  doei  no!  affect  cither  litintia  or 
turmeric.  Nolliinii  \»  ptecipilaied  from  the  aqueoui  soluiion  eiitier  by  chloiiile  of  barium  or 
nitrate  o(  lilver  :  if  the  (olulion  tie  »trong,  then  any  piecipiiaie  which  the  latter  ma/  oucafkm 
ii  diuolved  on  ihe  addition  of  eiilier  nitric  acid  or  water.  Sulphuric  acid  being  ailded  causei 
Ihe  evolution  of  acetic  vapour*.  tUO  grains  digtait^  in  tulpburic  Rcid.  the  liquor  being  enp>- 
ntlod,  and  the  mil  drieil  by  a  Blrocg  heal,  yield  SS.8  giaias  of  nuIpLate  of  potash. 

Physiological  Effects. — Two  or  three  drai^mg  cause  purging,  which  is  eome- 
tiiaefl  accompanied  with  griping.    In  smaller  doses,  more  especially  iif  largely  dilated 

SM  ante,  p.  280),  it  acts  as  a  diuretic  and  mild  diaphoretic.  In  its  passage  to  the 
dncys,  it  becomes  decomposed,  and  is  co&vertcd  iuto  the  carbonate  of  potftA  (sM 
oMe,  p.  218),  which  may  be  detected  in  the  urine  (see  ante,  p.  150).  According  to 
Dr.  Ooldiug  Bird,'  it  is  a  depurating  or  chemical  diardic,  increasing  the  metaoKtr- 
phosls  of  tissues,  and  thereby  augmenting  the  amount  of  solid  matter  ia  the  urine 
(see  anle,  the  article  Diuretiri).  Thus  three  drachms  of  acetate  of  potash  token  in 
24  houn  augmented  the  solids  of  the  urine  of  a  young  lady  by  190  gmns.  Pro- 
bably the  pulmonary  excretions  of  those  who  employ  it  also  become  impregnated 
with  this  salt,  sioce  it  has  been  said  that  in  porsoos  with  deUcate  lungs  it  acts  as  an 
irritant  to  these  organs. 

Uses. — In  this  country  it  is  rarely  employed,  except  as  a  diurctjc  in  dropneal 
complaints.  It  is  a  valuable  adjunct  to  other  renal  oscilAnts.  On  the  oondneat  it 
is  administered  in  various  diseases  as  an  alterative  or  resolvent.  Thus  in  ecirrhns  t£ 
the  pylorus,  chloroHs,  and  visceral  and  glandular  enlargements.  It  may  be  em- 
ployed in  the  lithic  acid  diathesis  to  render  the  urine  alkahne.  It  is  of  coune  im- 
proper wbeu  pboEphstic  deposits  are  observed  In  the  urine. 

Aduinistbation. — It  is  given  as  a  diuretic  io  doses  of  from  a  scruple  to  a  druhm 
ind  a  half,  dissolved  in  some  mild  diluent.  In  larger  doses,  as  two  or  three  drachma, 
it  acts  as  a  purgative. 


52.  POTASSjE  tartrates.  —  TARTRATES  OP  POTASH. 

Two  cooipouiids  of  potash  and  tartaric  ucid  ai 


1.  The  neul 

Q.  Tbe  acid 

Baa<^  these  salts  a 


I  employed  i. 


trate  (bit. 

medicine. 


o  known  :  they  are 

sb sKO.f 

rate}  of  potash    .     EO,T 


m 


Tartraa. — Neutral  or  Bibaalo  Tartrate  of  Potash. 

faiiilii  SE0,CH'O'«i  or  2E0,T.    BqmaUnt  Wttghi  22S. 

it  nit  was  known  («  Lemury.     It  has  been  termed  nAvMe  biHar 
V  ktrtarucd  tartar  (^tartantt  tarlariz'ttiis),  lartarised  kali  (kaii 
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ftwigmaftim),  vegtieihle  taU  (md  vegeiahiU)j  fto.  It  is  the  tarirtUe  o/jpotoi^  (jpotat- 
tm  iartras)  of  the  Pharnuusopodias. 
Pbxpabation. — ^Two  of  we  BritiBh  Colleges  ffve  directions  for  its  preparation. 

The  Edmbwrgh  Collegt  orders  of  Bitartrate  of  Pomsb  feiij;  Carbonate  of  Potash  Jzvj,  or  a 
•Dfllrienqr ;  Boiling  Water  Ovj.  Dissolve  the  carbonate  in  the  water,  add  the  bitartrate  till  the 
Bqnor  is  neatralized,  boil  and  filter.  Concentrate  the  liquor  till  a  pelUde  Ibrra  on  its  surface, 
•aid  then  set  it  aside  to  cool  and  crystallize.  The  residual  liquor  will  yield  more  crystals  by 
fiuthar  concentration  and  cooling. 

The  DubUn  CoUege  employs  of  Carbonate  of  Potash  from  Pearlash  .^viij;  White  Bitartrate 
of  Potash,  in  fine  powder,  Ibj,  or  a  sufficient  quantity;  Distilled  Water  Cong.  ss. 

In  this  process  the  excess  of  acid  in  the  bitartrate  is  satorated  by  the  potash  of 
the  carbonate :  the  carbonic  acid  escapes.  Or,  if  we  assume  tartaric  acid  to  be  a 
bibado  acid,  cream  of  tartar  is  to  be  regarded  as  a  monobasic  tartrate  of  potash,  and 
OD  the  addition  of  another  atom  of  alkali,  it  becomes  a  bibasic  tartrate. 

Pbopebties. — ^It  is  usually  met  with  in  the  shops  in  a  granular  state;  but  it 
oiu^t  to  be  crystallized.  Its  crystals  are  right  rhombic 
pnama.  To  the  taste  this  salt  is  saline,  and  somewhat 
liitter.  It  deliquesces  when  exposed  to  the  air,  and  is 
■dnUe  in  its  own  weight  of  water  at  50^ :  the  solution 
decomposes  by  keeping. 

CkaracteruHct, — ^Its  characteristics  are  thoseof  a  potash 
nit  (aee  ante,  p.  460)  and  of  a  tartrate  (see  Acidum  Tar- 
fonbtim).  When  heated  to  redness,  it  is  decomposed, 
leftTiog  as  a  residue  charcoal  and  carbonate  of  potash. 
Whm  heated,  the  salt  evolves  the  odour  of  caramel.  If 
an  exoeas  of  a  strong  acid  (as  the  sulphuric)  be  added  to 
ft  aoliition  of  this  salt,  we  obtain  crystals  of  the  bitartrate. 

Hence  acids,  and  most  acidulous  salts,  are  incompatible  with  it,  as  also  are  tama> 
jinda.  The  tartrate  is  readily  distinguished  from  the  bitartrate  by  its  deliquescent 
property,  its  greater  solubility,  and  its  want  of  acidity. 

Composition.— The  following  is  the  composition  of  this  salt : — 


Fig.  85. 


Cryiial  of  TartraU  of 
Fotoih. 


Atoma.      Eg.  Wt.         Per  Cent. 

Potash 2     ...     94     ...     41.593 

Tartaric  acid 1    ...  132     ...     58.407 


BerzeHui, 
41.3  L 
58.69 


Neutral  Tartrate  of  Potash  .     1     .  .  .  22C     ...  lOO.UOO    .  .  .  100.00 

.    The  large  crystals  contain,  according  to  Dr.  Thomson,*  four  equivalents  of  water, 

2KO,T,4HO.     The  same  authority  states  that  he  has  had  crystals  of  this  salt  in 
needles  which  seemed  to  contain  no  water  of  crystallization. 

Impurity.— It  may  contain  excess  of  acid  or  of  base,  either  of  which  is  easily 
TCoognixed ;  the  one  by  litmus,  the  other  by  turmeric.  The  sulphates  mav  be  de- 
tected by  chloride  of  barium  throwing  down  a  white  precipitate  insoluble  m  nitric 
ftdd. 

Disnlved  by  water.  The  solution  changes  the  colour  neither  of  litmus  nor  of  turmeric ;  almost 
■ay  add  added  to  the  solution  throws  down  crystals  of  the  bitartrate  of  potash,  most  of  which 
adhere  to  the  vessel.  Whatever  is  thrown  down  from  the  same  solution  by  chloride  of  barium 
or  acetate  of  lead  is  dissolved  by  dilute  nitric  acid. — Ph.  Land, 

Phtsiolooioal  Effects. — ^This  salt  is  a  gentle  purgative  and  diuretic.  Like 
the  other  vegetable  salts  of  the  alkalies,  it  is  decomposed  in  the  system,  and  con- 
Terted  into  the  carbonate  (see  ante,  p.  218),  in  which  state  it  is  found  in  the  urine, 
to  which  it  communicates  alkaline  properties  (see  antej  p.  150). 

It  is  said  to  have  the  power  of  preventing  the  griping  of  other  more  active  ca- 
ihartios,  as  senna  and  scammony;  but,  from  my  own  personal  observations,  I  doubt 
the  correctness  of  this  statement. 
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GosfFOsmoN. — lia  composition  \< 

jSiomi.  Etj.  Tl'.. 

Potash 1     ....     1" 

Acetic  Acid  (dry)     1     ....    Til 

Acetate  of  Potash     1     .... 
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Impurity.— It  should  bo  win 
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barium ;  of  metals,  by  hj-dr. 

Soluble  in  rectified  spirit  m. 
turmeric.    Notliinfs  is  precipit-- 
nitrate  of  silver :  if  tlie  soli 
is  dissolved  on  the  addition 
the  evolution  of  acetic  va| 
rated,  and  the  salt  dried  I  . 

^  Physiological  Ei ; 
times  accompanied  wi* 
(see  ante^  p.  280),  it 
kidneySj  it  becomes 
aaUe^  p.  218),  whi' 
Dr.  Oolding  Bird. 
phosis  of  tissues. 
(see  ante^  the  ar 
24  hours  augin< 
bably  the  pulu 
with  this  salt^ 
irritant  to  tli- 

Uses Ii 

complaints. 
is  aamini.>t< 
the  py]'>r= 


two  or  three  drachms  to 


_   «  ^  Xbnobaslo  Tartrate  of 

■^.     Zimgahnt  Weight  188. 

<«•«  ^*m  wine,  it  must  have  been  known 

%•>  Paracelsus,  <<  because  it  produces 

r  :udent  as  hdl  does."     Scheele,  in 

••-ra  by  the  various  names  of  bitartrafe 

-*• '-.  ,T  aciduhus  tartrate  of  potash^  or 

£  3uny  vegetable  juices,  especially  of 
.-  .vaimercial  bi tartrate  is  procured.     It  is 
«  ^  ^%».    It  is  also  found  in  many  other  vege- 

^ai^   1  ximmerce  is  obtained  during  the  vinous 

.  ^-^c*  juice ;  but  being  very  slightly  soluble 

.cp«.«ics  during  fermentation  (that  is,  when 

he  sides  of  the  cask.     In  this  state  it  is 


:^       J 


.^t;   .   r-MfV  tartar  (Jartaru$  crudus)^  or  argol,  and 
.^  w  :ictA4  vel  tartarus  ruber) ,  according  as  it  is 
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..scalline  cakes  of  a  reddish  colour,  and  is 
_^.   A-Taie  of  lime  (and  sometimes  biraccmate  of 

a.  .1-.  Jtc. 

..  J  :> :  Argol  is  boiled  in  water,  and  the  solution 

.^     L  .rystals  is  obtained;  these  are  wasihed  with 

^  «:s:i.'r  containiog  charcoal  and  alumina  (clay), 

. .  'V  remove  the  colouring  matt<.'r  with  which 

.  .   >  illowcd  to  C(K)1  slowly,  by  which  crystals  are 

■-"ijf  Jtpuratus  or  crj/sfalli  tartar i  of  the  older 

"i.y^^'{.\via.     If  a  hot  saturated  solution  of  tartar 

.  k  \\vmes  coated  by  a  layer  of  very  fine  crystals 

^^    .>c    A..<d  crvam  n/ tartar  [cremor  tartan'). 

PRorERTiES.— As  met  with  in  com- 
^  '  mcrcc,  this  salt  forms  a  white  crystal- 

line mass,  without  odour,  but  having 
an  acidulous  and  gritty  taste.  Ac- 
cording to  Mr.  Brooke,"  its  crystals 
are  ri^ht  rhombic  prisms  (Figs.  86 
and  S7).  Licbig,"  however,  says  they 
arc  oblique  rhombic  prisms.  It  is  un- 
altered by  exposure  to  the  air ;  but 
when  heated,  it  decomposes,  swells 
up,  evolves  various  volatile  products, 


^i* 


-•:  -yf 


-,.•   s?  .tsJ  90. 


'  Turner's  CAcmuiry,  7th  edit. 
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gives  oat  an  odcrar  of  oanmel,  and  is  converted  into  Uadk  fktx  (Jkior  nfffer), — a 
compound  of  charcoal  and  carbonate  of  potash.  If  made  with  raw  tartar  containing 
bitnfgeny  the  black  flax  will  be  contaminated  with  bicjanide  of  potassinm  (see  ante^ 
p.  469).  If  the  acid  tartrate  be  deflagrated  with  nitrate  of  potash,  the  residoe  is^ 
white  flux  (fltiar  albut),  or  carbonate  of  potash  (see  ante,  p.  469).  Bitartrate  of 
potash  is  very  slightly  soluble  in  water,  and  is  insoluble  in  alcohol. 

CharacteristicM. — One  character  of  this  salt  is  derived  from  the  phenomena  attend- 
ing its  conversion  into  black  flux,  as  above  mentioned.  If  bbok  flux  be  digested 
in  water,  we  obtain  a  solution  of  carbonate  of  potash,  the  characteristics  of  which 
have  been  before  stated  (see  ante,  p.  469).  Another  character  of  the  bitartrate  is 
its  slight  solubility  in  water,  and  its  solution  reddening  litmus.  The  addition  of 
caustic  potash  increases  its  solubility,  whereas  alcohol  diminishes  it.  Acetate  of 
lead  added  to  a  solution  of  the  bitartrate  forms  a  copious  white  precipitate :  lime- 
water  has  the  same  effept.  Mixed  with  alkaline  carbonates,  it  produces  effinr- 
TCfloence. 

OoMPOSinoN. — Crystallized  acid  tartrate  (bitartrate)  of  potash  has  the  following 
composition : — 

Jtomi,        Eg.  Wt,      Ptr  Cent.         BerzeBus, 

Pbtasb 1     ...       47     ...     25.00     .  .  .    24.80 

Tartaric  Acid 1     ...     132    ...     70.21     .  .  .    70.45 

Water 1     ...        9    ...      4.79    ...      4  75 

Crystallized  Acid  Tartrate  of  Potash     1     ...     188    ...   100.00    .  .  .   100.00 

Impcbitt.— Acid  tartrate  of  potash  when  pure  is  quite  white.  As  found  in 
commerce  it  usually  contains  from  2  to  5  per  cent,  of  tartrate  of  lime;  and  hence  a 
little  carbonate  of  lime  may  be  detected  in  black  flux.  This  is  of  no  material  con- 
aeqaence  in  a  medicinal  point  of  view.  To  detect  the  tartrate  of  lime,  digest  the 
■aspected  acid  tartrate  of  potash  with  a  solution  of  caustic  ammonia,  and  test  the 
ffltmd  solution  with  oxalate  of  ammonia.  If  the  powdered  acid  tartrate  be  adul- 
lenfted  with  either  alum  or  bisulphate  of  potash,  the  fraud  may  be  detected  by 
cUoride  of  barium,  which  causes  a  white  precipitate  (mdphcUe  of  baryta)  insoluble 
in  nitric  acid.  Sulphuretted  hydrogen  and  solution  of  ferrocyanide  of  potassium 
ahoold  produce  no  change  in  a  solution  of  this  salt. 

To  detect  racemic  acid,  proceed  thus :  Saturate  the  suspected  acid  tartrate  of  pot- 
ash with  pure  carbonate  of  potash,  then  add  lime-water,  and  afterwards  sal  ammo- 
Bite.  If  the  sal  ammoniac  does  not  completely  dissolve  the  precipitate  caused  by 
the  lime-water,  racemate  of  lime  is  present. 

It  if  qwringly  dissolved  by  water.  Tbe  solution  renders  the  colour  of  litmus  red.  At  a  red 
hmt  it  It  converted  into  carbonate  of  potash. — Ph.  Land, 

*  Entirely  soluble  in  40  parts  of  boiling  water :  forty  grains  in  solution  are  neutralized  with 
30  gnins  of  crystallized  carbonate  of  soda;  and  when  then  precipitated  by  70  grains  of  nitrate 
of  Usad,  the  liquid  remains  precipitable  by  more  of  the  tesL"— PA.  Ed, 

Pbtsiologigal  Effbots. — When  taken  in  wmaU  do9e^  diluted  with  water,  it 
acta  aa  a  refrigerant  and  diuretic;  in  larger  dotes  (as  two  or  three  drachms)  it 
pogesy  and  frequently  creates  flatulence  and  griping.  By  continued  use  it  disorders 
the  digestive  functions,  and  causes  emaciation,  most  prooably  from  defective  nutri- 
tion.  In  excessive  doses  it  produces  inflammation  of  the  stomach  andintestines.  A 
&tal  case  has  been  recorded  by  Mr.  Tyson.^  A  man,  to  relieve  the  effects  of  drunk- 
MiieaBy  swallowed  four  or  five  tablespoonfuls  of  cream  of  tartar.  It  caused  violent 
vomiting  and  purging,  and  other  symptoms  of  gastroenteritis,  and  pain  in  the  loins. 
Tke  thighs  and  legs  appeared  paralyzed,  fie  died  on  the  third  day.  On  a  post- 
mortem examination,  the  stomach  and  intestines  were  found  inflamed.  The  chaoges 
which  the  bitartrate  undergoes  during  its  passage  through  the  system,  and  its  effects 
m  the  urine,  have  already  been  pointed  out  (see  ante,  p.  218). 

'  London  Mtdical  Gaxittty  toI  xxi.  p.  177. 
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r  hraranie  ai  pncash  is  freqrzenclj  emplored  to  form  a  refrigennt 
M^m^ammMSCTT  diseases.  It  allays  chirn,  diminishes  prctcmatnnd 
mmjAT  acQcn.  As  a  diitntu:  in  dpjpsical  complaints,  it  is  used 
xgsr  T  Urn  in  the  form  of  an  eltictoary.  As  a  puryatire,  it  is  not 
^  A^iDL.  nci.  in  jTenerjI,  wick  jalap,  sniphnr,  senna,  or  some  other 
::&  z,  jmaacL  x-mpiiunQ*,  a  Terr  valoable  hTdragogue  cathartic  is 
Mi  .au.  asa^^nid  oi  pt^tash.  In  skin  ^se^ees  and  i^ections  of  the 
%  -mTziuiFt.  ui  rroiapeos  ■,  a  very  o^eAiI  porgadvo  is  an  electnaiy 
LUifs  iracrrkze  .f  pccash,  and  confection  of  senna.  An  efferrescing 
.'7  xixing  three  drachmi  of  the  bitartrate  with  two  and  a 
c  S'.oa:  the  resulting  salt  is  the  potash-tartrate  of  soda. 
£  .c  poosh  is  sometimes  used  on  account  of  its  gritty 
•-t.  j»i£±Tce  consists  of  equal  parts  of  bitartrate,  poinleied 
i?TTa    s«e  r-*.**?.  p.  19S). 

f  X  I J  iragogue  cathartic,  the  dose  is  from  four  to  eight 
XD:  .r  7W}  drachms;  as  a  diuretic,  in  repeated  doses  c?  a 
':•  - -«  J'b'ipee  ComposituM). 

^■tr^:  Imp^ialiB;  Imperial. ^-Ax  is  formed  by  dissolving 
•B   ex  &  ixalf  of  cream  of  tartar  in  a  pint  of  boiling  water, 
^    ■ir.-ii^'^^i  U'i  5ugar.     When  cold,  the  solution  may  be  taken, 
•--rsrr:::'   '-^^  '^  febrile  complaiuts,  and  as  a  diuretic. 

»    -ttlJil^m:   Crmmqf  Tartar  Whey. — This  is  prepared  by 
I    oe  bitartrate  to  a  pint  of  milk.     It  may  be  diluted 
L*niti  iod  dropsical  complaints. 
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3^Eni*oj:trajs. — Boro-tartrate  of  Potash. 


.v:«:  X  bonx  to  cream  oftnrtar  irc«tly  increases  the  solobili^ 
-f'.ti'jL'vti  has  been  terme«1  aolubU  ertam  of  tartar  (ertmer  tm- 
:  "-.rf  FeTie  in  1732. 

wniyhpctastinu  is  prepared  by  dissolTing  40  parts  of  bita^ 

•>ai.:Afii  boracic  acid  in  240  parts  of  water,  and  evaporating 

.  •r'Ur  y  consistence,  and  then  spreading  it  on  plates  to  diy. 

..  ..?,  145  a  Kur  taste,  is  incapable  of  crystallizinf^  and  is  solo- 

..•  r::c<  a>  Soubeiran,  soluble  cream  of  tartar,  when  chemi* 

•^^  luiiu  consists  of  K0,2T+B0»  or  KO.T+BO»T. 

_  .jrrnt  '^orarahu  is  prepared  by  dissolving  one  pnrt  of  borax 
-a  «u«.::ng  three  parts  of  depurated  tartar  deprive<i  of  tar- 

^.  -j«  {uaniiiy  of  cream  of  tartar  here  onlered  to  be  used  is 
i«4  sikI  a  half.  The  volution  is  to  be  evaporated  bj  a 
.  iwomes  a  tenacious  mavs :  it  is  then  to  be  placed  on 
^.«jw«;  V  powder.  It  is  a  white  deliquescent  powder,  haviDH 
« .  wa  weight  of  water.    According  to  Duflos,  it  cootiflts  of 


medicinal  piopertias  of  cream  of  tartar  and  boiaz. 
'ver  cream  of  tartar.  Binswanger*  says,  it  resembles 
more  soluble  is  somewhat  more  active.  In  doses  of 
»  a  cooling  purgative.  In  smaller  doses  it  is  diuretic, 
^  bMO  employed  in  dropsical  aflections,  amenorrhoa, 
Af  a  resolvent,  it  is  given  in  doses  of  a  scruple, 
a  solvent  lor  liihio  acid  calculi. 


•«i 


.,  -> 


:*» 


•  Bachaer's  JUptrtTium,  Bd.  xlix.  tSI9. 


•^a  ordinary  pcrf>  ft  ( '. . 
of  Hit  art  rat  f  of  /». ; . 

*  f*^'ir*nar>>-iiririi.'  .'. 
"  Ann.  v/Phtl.  i\.  ^ 
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54.  PotasssB  Citras.  —  Citrate  of  Potash. 

Fonmia  3K0,C»HH)" ;  or  3K0,Ci.    EquwakiU  Wiight  306. 

Nmtni  CUratt  of  Potaih;  Sal  Abnnihn  eUrahm;  Tribatic  Citrate  of  Po<a«A.— Prepared  by 
fttamdng  a  solution  of  crystallized  citric  acid  with  bicarbonate  of  potash  and  evaporating  to 
diyneaa. — If  lemon-juioe  be  substituted  for  the  solution  of  citric  acid,  the  resulting  compound 
wiU  contain,  besides  some  mucilaginous  and  extractive  matter,  a  portion  of  malato  of  potash 
{kmH  umUaxitratum), — If  commercial  carbonate  of  potash  be  substituted  for  the  bicarbonate, 
lome  hjdrate  of  silica  separates  when  the  carbonate  is  saturated  with  citric  acid. 

Neutral  citrate  of  potash  is  a  deliquescent  solid,  and,  therefore,  requires  to  be  kept  in  well- 
iloppered  vessels.  It  may  be  obtained  in  stellated  groups  of  acicular  deliquescent  crystalii 
haiiDg  an  alkaline  flavour,  and  which,  according  to  Heldt,  contain  2H0.  It  is  insolabla  ia 
akxdioL 

Chrate  of  potash  agrees  very  much  with  the  other  vegetable  salts  of  the  alkalies  in  its  medi- 
dnal  efiects.  It  acts  mildly  on  the  skin,  bowels,  and  kidneys,  whose  secretions  it  promotes.  It 
Is  an  excellent  refrigerant,  soothing  or  sedative  diaphoretic  in  fevers  with  a  hot  and  dry  skin, 
and  ii  tess  apt  to  act  on  the  bowels  than  the  tartrate  or  acetate  of  potash.  When  there  is  a 
Mndency  to  diarrhcea,  the  citrate  may  be  combined  with  an  opiate.  It  is  peculiarly  valuable 
when  the  stomach  is  irritable.  Like  the  other  vegetable  salts  of  the  alkalies,  it  commnnicaies 
an  alkaline  quality  to  the  urine  (see  ante,  pp.  150  and  318).  The  dose  of  the  solid  citrate  it 
^j  to  3ts  dissolved  in  a  fluidounce  of  water,  sweetened,  if  desired,  with  syrup,  and  taken  every 
two  Of  three  hours  as  occasion  may  require. 

1.  Li^uoa  PoTAssx  CiTBATis,  Ph.  United  States;  SobUion  of  Citratt  of  Potath  {Nnitral 
Matun). — ^Take  of  Fresh  Lemon-juice  half  a  pint ;  Carbonate  of  Potassa  a  sufficient  quantity. 
Add  the  carbonate  of  potassa  gradually  to  the  lemon-juice  till  it  is  perfectly  saturated ;  then 
Hher.  Or,  take  of  Citric  Acid  half  an  ounce;  Oil  of  Lemons  two  minims;  Water  half  a  pint; 
Carbonate  of  Potassa  a  sufficient  quantity.  Rub  the  citric  acid  with  the  oil  of  lemons,  atid 
afterwards  with  the  water,  till  it  is  dissolved ;  then  add  the  carbonate  of  potassa  gradually  till 
die  acid  is  perfectly  saturated ;  lastly,  filter. 

l*lie  dose  of  this  officinal  solution  is  a  tablespoonfnl,  or  half  a  fluidounce,  diluted  with  about 
an  equal  measure  of  water. 

3.  Liairoa  PoTAsas  CrraATis  EmaTxacxHs ;  Efftrvttcmg  SohUion  of  Citrate  of  PofoiA.— 
Tliie  oODscitutes  the  common  effervadng  draught  {hauatue  eferoe$eent)^  or  Riveriuie  potion  (potio 
Bmrii).  It  ia  an  extemporaneous  solution  of  citrate  of  potash  given  in  a  state  of  eflervescenoe; 
and  is  prepared  with  bicarbonate  of  potash  and  either  citric  acid  or  lemon-juice.  The  latter 
yielda  a  mnewhat  more  agreeable  draught,  but  is  not  of  uniform  strength.  The  following  is  a 
famala  for  its  preparation  :^ 

B«  Fotasas  Bicarbonatis  gr.  xxv;  Syrupi  Aurantii,  Tinct.  Cardamomi  Co.,  ft&  ^j;  Aqnss  Dia- 
iQImb  5vj.  M.  fiat  haustus,  cum  succi  limouum  recentis  fjss  yei  quantum  sufficit,  in  acta 
iftrtestcntia,  sumendus. 

Inatead  of  lemon-juice,  17  grains  of  crystallized  citric  add,  dissolved  in  half  an  ounce  of 
water,  may  be  substituted.    The  solution  may  be  flavoured  with  sugar  and  oil  of  lemons. 

[A  mode  of  making  the  effervescent  draught  is  as  follows:  Take  Carbonate  of  Potassa  ^ij; 
Water  Ij^^*  Dissolve.  Take  Lemon-juice  f^ss;  Water  f^ss;  mix.  Add  a  tablespoonful  of  the 
wtutiop  of  potassa  to  the  mixture  of  lemon-juice  and  water,  and  administer  while  eflervet- 
If  eflervesoence  does  not  take  place,  add  more  acid.] 

Thit  draught  possesses  the  properties  of  the  citrate  of  potash  above  mentioned  in  addition  to 
derived  from  the  presence  of  the  carbonic  acid.  It  is  a  most  valuable  remedy  for  allaying 
of  stomach,  and  has  the  additional  advantage  of  being  very  grateful,  for  the  carbonic 
eorers  the  taste  of  the  citrate.  Where  the  vomiting  is  very  rebellious,  two  or  three  drops 
of  the  mdAan  kffdrocffanicum  dU.  (Ph.  Lond.)  may  be  added  to  the  draught.  In  fever  where 
tiiefe  is  a  tendency  to  diarrhcea,  it  will  be  sometimes  advisable  to  reduce  the  proportions  of 
bieubonate  and  citric  acid  used  in  preparing  the  draught,  and  to  add  a  small  quantity  of  syrup 
of  poppies. 

xlie  preparation  called  lanon  and  kaK  has  been  already  noticed  (see  ante,  p.  475).    The  put' 
mm  eftrvtaotnUM  cUrati  (Ph.  Dub.)  will  be  noticed  hereaAer  (see  Soda  Bicarbonas). 

55.  Pota888B  Oxalates.  —  Oxalates  of  Potash. 

Three  compounds  of  potash  and  oxalic  acid  are  known :— * 

I.  PotaMHB  MbnoxalaB;  Oxalate  of  Potath;  Neutral  Oxalate  of  Po/asA— Obtained  by 
mnrating  a  solution  of  oxalic  acid  by  carbonate  of  potash.  In  the  crystalline  state,  its  formula 
ii  KO,C^,HO.    It  is  not  employed  in  medicine. 
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*-  .  cj    -    TiiK-.^  in  the  juice  of  Oxaht 

««»      '  Ibmi  pfiimatum,  Spinacia  oleracn^ 

.1  M  obtaineii  by  satumiing  a 

tsii.  neo  adding  a  second  portion  of 

„.-  'w.acrlnnd,  it  i*  prcvured  on  the 

i.-oaiiMK  *!;*  expressed  juice,  rectiAsolTing, 

71*.    rur  parts  of  tlie  crystallized  salt, 

k.         >  ic:.  however,  the  salt  sold  Dnder 

.•if*  -bomhic  prisms,  which  consist  of 

•>— ^ACOS+SHO.     In  of  two  eqnal 

rj^Tfv  i^e  whole  of  its  atrid,  the  residual 

.=  -miisdant  acid  of  tlie  other  portioQ 
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c  rass  throu};h  the  system  nnchanged 

..••.rr  li  '.lie  form  of  oxalate  of  lime.    Hence, 

•sc  :ni-  examination,  they  may  be  obtained 

a  Ti>e.    Those  persons,  however,  who 

•viu  Mif  use  of  all  such  articles  of  food. 

-uaa  — This  salt  is  made  by  neutralizing  a 
I  Tvruh,  and  then  adding  three  parts  more 
f  ML  ^cttotdUt,  or  laft  of  mrrtl ;  and,  from  a 
'VtC  of  wood-sorrel,  it  is  frequently  termed 
uxrrerce  is  stated  by  Berard  to  be  this  salt; 

jiuetimes  the  quadroxalate. 

n.'sparent  prisms  of  the  doubly-oblique  pris- 

iO,  or,  according  to  Graham,  of  KO,CW-f- 

'i\'S  salt  be  converted  into  carbonate  by  heat, 

ut-.aie  of  potash  is  formed  (Wollaston). 

jot  pure ;  for  I  find  that  it  yields,  by  ignition 

iiated  with  carbonaceous  mutter ;  whereas  the 

HI  Tioulds  from  linen,  and  for  decolorizing  straw 

■  ise»i  in  medicine  as  a  refrigprani.    In  France, 

,     It  possesses  poisonous  properties  similar  to, 

viAHiing  by  about  an  ounce  of  this  salt  has  been 

■  -*  'hn  Jackson.*     The  accident  was  not  known 

•/nploms  were  those  of  great  depression  of  the 

Vina.     The  eyes  were  sore,  the  vision  dim,  the 

■.  #  dilated.     The  patient  ultimately  recovertsd. 

.-  .::  miiitake  for  cream  of  tartar,  cauiaetl  dt»a!h  in 

S*  this  salt  is  the  same  as  for  oxalic  acid  (see 


«^    > 


\'  is  usually  sold  a  mixture  of  two  parts  quad- 
■A.-*,  .'ream  of  tartar.     Sometimes,  however,  the  quaJ- 


.-.i'AK'NDS  OF  SODIUM. 

•»ici.  :l*  basis  of  the  alkali  soda,  has  not  hitherto  been 
.x»»icr?.  require  further  notice. 


"^  Soda. — Soda. 

..^  XiO.     EquivaUia  Weight  31. 

^. .   ^.^     OnVff  o/ xVa/rium.-:-First  nccurately  distinani^hed 

1   .v(n!iination  it   is  found   in   the   mineral   kiiig<!om,  in 

, .,     I.  T  on   the  borders  of,  the  sen),  and  in  many  animal 


^  .  " !"  «inie  j.Miriifil  f.-r  March  ,3th.  1S4I,  ii  n  cas?  of  p..ii..'niHS 

. ».    *^v  .ti  ct.?iibi:i:tii  .n  wiih  rarh.inate  of  soda  {smptrozalatt  iff 

T    \  *   faylur. 
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fluida.  Id  the  anhydrous  state  it  is  obtained  by  the  oxidation  of  sodium.  In  iu  general  pro- 
perties it  agrees  very  much  with  potash  (see  antt,  p.  460),  than  which  it  is  less  caustic.  Its 
iolntioD  produces  no  precipitate  with  the  hydrosulphurets,  ferrocyanides,  phospliates,  or  carbon- 
Atea.  From  a  sohition  of  potash  it  is  distinguished  by  causing  no  precipitate  with  perchloric  or 
tvtaric  acid  (unless  the  solution  be  very  concentrated),  or  with  bichloride  of  platinum,  and  by 
the  yellow  tinge  which  it  communicates  to  the  flame  of  alcohol.  The  only  substance  capable 
of  producing  a  precipitate  in  mo<ierateIy  dilute  solutions  of  soda  is  antimoniate  of  potash,  which 
eeiues  a  crystalline  precipitate  of  antimoniate  of  soda.  This  test,  however,  is  not  applicable  if 
Other  bases  than  those  now  mentioned  be  present.  Sometimes  the  crystalline  form  of  soda 
folts  (as  of  the  sulphate  and  nitrate)  is  resorted  to  as  a  means  of  disdnguishing  them  from  the 
poieah  salts. 

Soda  agrees  with  potash  in  most  of  its  medicinal  properties  and  uses  (see  p.  462-3).  But,  both 
in  the  caustic  and  carbonate  state,  it  is  less  energetic  in  its  chemical  action  on  the  tissues;  and, 
oeoording  to  Dr.  Garrod  (see  antty  p.  461),  it  diSsrs  materially  from  potash  in  its  relation  to 
tearvy. 

1.  LiavoB  Sods,  L.;  Soda  Causlica  Liquor^  D.;  Solution  of  Soda;  Solution  of  Caustic  Soda; 
SiKghboilers'  Lye  (Lixivium  Saponarium). — Carbonate  of  Soda  5xxxj  [lbij,Z).J;  Lime  3ix  [Jx, 
D.];  Boiling  Distilled  Water  Cong,  j  {^Cong.  j  and  ^vij,  DJ.  its  preparation  resembles  that  of 
Lijiior  PolasttE  (see  ante,  p.  464). — Prepared  according  to  the  London  Pharmacopoeia,  its  sp.  gr. 
it  1.061,  and  lUO  grainsof  it  contain  4  grains  of  soda. — Prepared  according  to  the  Dublin  Phar- 
BMOopcBia,  its  sp.gr.  is  1.056. — The  effects,  uses,  and  doses  of  this  solution  resemble  those  of 
hfitcr  potaiue.  It  is  employed  in  the  manufacture  of  the  antimonii  oxyiulphwrelumy  Ph.  Lond. 
Guistic  soda  lye  is  also  used  by  the  makers  of  hard  soap. 

2.  Sods  Hydras;  Hydrate  of  Soda.  NaO,HO.-^Obtained  from  liquor  soda  as  hydrate  of 
poiMh  is  procured  from  liquor  potasss  (see  antt,  p.  466).  It  is  a  constituent  of  soda-ash.  It 
is  not  officinaL 


57.  SODiE  CARBONATES.— CARBONATES  OF  SODA. 

Soda  snd  carbonic  acid  are  said  to  combine  in  three  proportions^  and  to  form 
duree  distinct  compounds,  viz. : — 

1.  Monocarbonate,  or  neutral  carbonate  of  soda      ....         KO,  CO* 

2.  Sesquic^rbonate  of  soda 2KO,3CO< 

3.  Bicarbonate  of  soda £0,200^ 

Tlie  aesquicarbonate  is,  perhaps,  a  compound  of  the  other  two  carbonates. 


L  8od8B  Monooaxbonas. — Monooaxbonate  or  Neutral  Carbonate 

of  Soda. 

Formula  NaO.CO^.    Equivalent  Weight  53. 

H18TORT. — ^Both  this  salt  and  the  sesquicarbonate  of  soda  were  probably  known 
to  the  ancients  under  the  term  of  Wrpov,  or  nitrum  (see  p.  497).  The  salt  alkali^ 
or  mgimeii  vitri  of  Gcber/  was  a  carbonate  of  soda :  the  word  »agvmen  is  a  corrup- 
tion of  the  Hindee  term  sajjUoon.^  In  modern  times  this  salt  has  had  various 
appellations,  such  as  rriUd  mineral  or  fossil  alkali^  aMrated  mineral  alkali,  subcat' 
bonate  of  soda,  natrum  carhonicum,  and  now  usually  carbonate  of  soda  (sodm 
carbonas,  Ph.  L.). 

Natural  Bistort. — ^This  salt  is  peculiar  to  the  inorganized  kingdom. 

It  IB  found  in  crystals,  or  in  the  form  of  an  efflorescence,  in  several  parts  of  the  world ;  as 
in  Egypt,  Hungary,  Bohemia,  &c.     The  following  are  the  results  of  various  analyses  of  it  :— 


»  Invent,  of  Verity^  ch.  iv. ;  and  Search  0/ Ptr/ectionj  ch.  iii. 
^  Dr.  Royle,  Essay  on  Hindoo  Medieiney  p.  41. 

VOL.  I. — 33 


INORGASIC  B0DIB8.-^»DiKii.  Camohati  of  Soda. 
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From  thus  analyiei  i<  sppeara  that  the  natiire  moDocatbonale  of  loda 
of  w»wi  of  crysuNiMUun.     NaO.CO'.HO. 

Ii  fieqaeDilf  occura  ■■  Hn  efflorescence  on  waHi.  nineliinM  in  ooml>ir 
■oda,  and  is  [irolably  deriTed  from  Uie  aoda  saitt  tontnined  in  ibe  llmi! 
Diaiui,  or  from  the  kxIb  conmined  in  ihe  coala  emplojred  in  tHirninR  tha  I 
or  iloiies  umd  aa  ihe  building  malerial.     CaFbonale  of  >oda 
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licb  are,  in  conteigueiice,  termed  alkahHt,  or,  when  tbej  ■■*□  conloin  a   large  exc«a« 
of  carbonic  acid,  acidtJe-alkalitu  (we  autt,  p.  320). 

PbodijctioN. — The  commerciAl  sources  of  carbonate  of  eods  are  tltree — tu^ 
DAtive  fioda,  the  ashes  of  marine  plants,  and  common  salt  or  solpbate  of  soda. 

1.  Nittivt  carboiiale  of  toda. — Egyptian  natron  is  employed  in  the  arte  as  car- 
bonate of  soda;  but  it  appears  to  be  sometimes  mixed  or  combtDed  with  sesquic^r- 
bonale  or  bicarbonate  (see  Sodee  SaquKarbonoi). 

The  Hungarian  native  carbonate  of  soda,  colled  sziki6,  eiudea  us  an  efflorescent 
crust  upon  the  surface  of  the  ground.  It  occurs  near  Maria tbcrcsiopel,  in  the  depart- 
ment of  Hchor,  and  also  in  Lesser  Cumonia,  near  Ssegedin,  where  ihcre  are  five 
manufactories  engaged  in  its  production.  The  soda-earth  is  lixivi&ted,  the  solution 
evaporated  to  dryness,  and  the  saline  residue  heated  to  redness  to  destroy  the  extract- 
ive matters.  The  carbonate  of  soda  which  is  obteined  is  oontaminated  with  sulphite 
of  soda,  chloride  of  sodium,  and  earthy  impurities.* 

2.  Atha  n/ marine  plantt. — These  are  of  two  kinds — one,  called  barilla,  obtained 
from  phenogomous  plants  growing  near  the  sea;  the  other,  termed  li<^>,  procored 
from  cryptogamio  plunts  growing  in  tbo  sea. 

(t.  PropBimtton  of  Barilla. — The  substance  called  baril/a  (mdre  carliouiu  venaie; 
barillit,  V.)  is  an  ash  usually  obtained  by  the  uombustion  of  plants  belonging  to  the 
order  Cbenopodiaceie;  aa  species  of  Salsok,  Salicomia,  and  Cbenopodium.  Tbe«B 
are  cultivated  on  the  coasts,  and  when  ripe  are  cut,  dried,  and  burned  in  heaps:  the 
reeul^ng  ash  is  barilla.  It  is  a  hard  grayish  or  bluish  muss,  not  delii^uegcenl,  bavug 
ao  lUkalme  acrid  taste,  and  a  peculiar  odour.  It  consists  of  carbonnte  and  milphote 
of  mda,  talphuret  and  chloride  of  toilium,  carhonaU  of  Umf,  alumina,  nUat,  oxide 
of  iron,  and  carbonaeeoja  mailer  which  baa  escaped  combustion.  The  uarbonote  of 
Mda  b  produced  by  the  decomposition  of  the  organla'aalts  of  soda  uontained  in  tLe 
planls  before  combnstion.  Several  varieties  of  barilla  ore  known  in  the  market:  they 
««£aUiigiU8hed  by  the  names  of  the  pl&ces^xtm  whence  tbey  are  imported — namely, 
tlw  Onnd  Caiutry  and  Teneriffe  Islands,  Alicant,  Sicily,  Cartbagena,  and  the  Eut 

Outary  harUla  is  procDred  from  Sobola  kali.* 

Aliaxal  barilla  (toda  Mipanica  ;  aoda  alieaiUitui)  b  obtained  from  Salsok  sitifB, 


■•iSS?.'?£ 
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Chenopodinm  setigemm^  and  other  species.*    It  yields  from  26  to  40  per  cent,  of 
carbonate  of  soda. 

Siaijf  barUia  is  procured  principally  from  Salsola  sativa :  it  furnishes,  according 
to  Ffey'  55  per  cent,  of  carbonate  of  soda. 

Of  die  lf€Hck  barilUu  two  only  deserve  notice — namely,  that  of  Narbonne,  called 
Malioor^  and  obtained  from  Salicomia  herbacea,  and  which  yields  14  or  15  per  cent, 
of  carbonate;  and  that  of  Aiguemortes,  called  blanquette,  obtained  from  species  of 
Salioomiay  Salflola,  and  Atriplex,  and  which  contains  from  3  to  8  per  cent  only  of 
alkaline  carbonate. 

The  importation  of  barilla  has  very  much  fallen  off  of  late  years,  in  consequence 
of  the  extraction  of  carbonate  of  soda  from  sulphate  of  soda.  In  1827,  the  quantity 
imported  was  826,230  cwts.  ;>  whereas,  in  1840,  it  was  only  284  tons.* 

fi.  Fraparatioii  of  Xelp.^Kelp  (called  by  the  French  varec  or  Normcmdy  9oda) 
is  proeared  by  the  combustion  of  cryptogamic  plants  of  the  order  Algaceso.  Accord- 
ioff  to  Br.  Oreville,*  the  species  most  valued  for  this  purpose  are  Fucus  vesiculosus, 
11000608  and  serratos,  Laminaria  digitata  and  bulboea,  Himanthalia  lorea,  and  Chorda 
Filom.  These  are  burned  in  coffers  of  stone  or  in  kilns.  About  24  tons  of  sea- 
weed are  required  to  produce  one  ton  of  kelp.*  The  resulting  ash  is  kelp.  As  met 
with  in  commerce,  it  consists  of  hard,  dark  gray  or  bluish  masses,  which  have  an 
aerid,  caustic  taste,  and  are  composed  of  chhride  of  $odium,  about  five  per  cent  of 
eafhoHote  of  wda  (formed  by  tho  decomposition  of  the  organic  salts  of  soda),  wl- 
phala  ofwda  BXkdpoUuky  chloride  o/potcusium,  iodide  ofpotamum  or  todiunij  and 
inwlvbie  and  colouring  matters.  By  digesting  kelp  in  a  small  quantity  of  water, 
and  filtering  and  evaporating  the  solution,  crystals  of  carbonate  of  soda  mav  be  pro- 
cored.  But  as  this  salt  can  be  procured  at  a  lower  price  and  of  finer  quality  from 
artifbial  soda,  kelp  is  now  of  little  value  as  a  source  of  soda.  In  the  Orkney  Islands, 
about  20,000  persons  were,  a  few  years  since,  occupied  in  the  mannflEusture  of  it' 

8.  Artificial  toda. — ^This  is  obtained  from  sulphate  of  soda,  or  indirectly  frt)m 
common  salt.  The  principal  manu&ctories  are  situated  in  the  northern  parts  of  the 
kingdom,  and  are  conducted  on  a  most  extensive  scale.  The  process  adopted  varies 
in  some  of  its  deUuls  in  different  places  3  but  it  consists  essentially  in  the  conversion 
of  common  salt  (chloride  of  sodium)  into  sulphate  of  soda,  and  the  decomposition 
and  conversion  of  this  into  carbonate  of  soda. 

The  sulphate  of  soda  employed  is  in  part  obtained  from  manufacturers  of  chloride 
of  lime,  wbo  procure  a  considerable  quantitv  in  the  process  for  generating  chlorine : 
bat  the  greater  part  of  it-  is  made  expressly  by  adding  sulphuric  acid  to  common  salt 
(chloride  of  sodium).  NaCl  +  HO,SO'«NaO,SO'+ HCl.  The  hydrochloric  acid 
gas  evolved  in  this  process  is  highly  injurious  to  vegetable  and  animal  life"  (see  antey 
p.  886);  and  various  contrivances  have  been  resorted  to  to  prevent  its  escape  into 
the  atmosphere,  as  by  absorbing  it  by  water  or  lime. 

The  snlf^ate  of  soda,  reduced  to  powder,  is  usually  decomposed  by  mixing  it  with 
aa  cq[oal  weight  of  ground  chalk  (carbonate  of  lime)  and  half  its  weight  of  small 
coal  ground  and  sift^,  and  heating  the  mixture  in  a  very  hot  reverberatory  furnace. 
Daring  the  operation  it  is  frequently  stirred.  The  product  has  a  dark  gray  or  blackish 
appearance,  and  is  called  crude  toda^  British  barilla,  ball  alkali,  or  Uack  balls.  It 
coDsiats  essentially  of  carbonate  of  soda,  caustic  soda,  and  oxisulphuret  of  calcium. 

In  this  process  two  consecutive  changes  occur :  in  the  first  place,  the  carbon  of 
the  coal  deoxidizes  the  sulphate  of  soda,  the  products  being  carbonic  oxide  and  sul- 
phoret  of  sodium.  NaO,oO'+4C  a  NaS+4C0.  In  the  second  place,  the  sul- 
phoret  of  sodium  and  carbonate  of  lime  interchange  their  constituents,  and  give  rise 

■  IrfupMca,  quoted  in  De  Caadolle*t  Phys.  Vig.  p.  3B8.  *  Ctmrs  d*Hiti.  Nat.  t.  2nde.  p.  4S8. 

*  A  Qtfurai  Staumtnt  qf  Iht  ImporU  and  Export*^  printed  bjr  order  of  the  House  of  CommoBf,  94th 
Feb.  18(19. 

*  3Vadr«  Lut,  Jan.  5, 1841.  ■  Algtr  Britatmieaj  p.  zxi. 

*  Mflfecnlloeh'f  Wtsttrm  I$landSf  toI.  i.  p.  123.  **  Orerille,  op.  cit. 

*  A  very  hoaoronf  aecoont  of  the  onpleaaant  effect!  of  thii  |pu  it  contained  in  the  report  of  a  trial  at 
LuMutor,  March  41,  ISSB,  the  Qaeea  «.  Airey,  in  the  Tinus  newipaper. 
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to  carbonate  of  Boda  and  Bulpliurct  of  calcium.  NaS +CftO,CO*  =.  NaO,CO'+C«S. 
But  as  a  portion  of  the  carbonate  of  lime  has  been  burned  or  deprived  of  its  utrbonio 
ncid  before  this  interchange  occurs,  some  csoatic  Boda  is  also  produced.  NaS+ 
tl^O  s*NaO+CaS.  To  prevent,  in  the  sabeequcnt  operation  of  lixiviation,  tlia 
decomposition  of  the  carbonate  of  soda  by  the  galphnret  of  calcium,  twice  us  inud 
carbonate  of  lime  ia  used  as  is  necessary  to  desulphurize  the  aulpburet  of  sodium : 
This  excess  of  carbonate  of  lime  is  deprived  of  its  carbonic  acid  bj  the  heat,  and 
the  resulting  lime  combines  with  the  gujphuret  of  calcium  to  forin  an  oxysulphanet 
of  calcium.     CaO+2CaS.     This  bas  no  further  action  on  the  sulphuret  of  sodium. 

Tbo  following  ia  the  composition,  according  to  Iticbardson,  of  the  Newcoslla 
"  black  balls"  from  the  balling  furnaoea  :  CurUmaU  of  loda  9,89,  hydrate  of  loda 
26.6-1,  tuJjthurel  o/calinttm  35,57,  carbonafe  of  Umt  16.67,  milphalf  o/toda  3.61, 
ddaridt  o/  nxlium  0,60,  xiiiphu'vt  of  iron  1.22,  tUicale  of  mayitaia  0.88,  earitm 
4.28,  tand  0,44,  and  jcater  2.17. 

Ball  alkali  is  ground  to  powder  (ground  WncA  balh)  and  lixiviated  wilh  water, 
tnd  the  carbonate  uf  soda  and  caustic  soda  thereby  separated  from  the  more  diffi- 
cultly soluble  ojiysulphuret  of  calcium.  The  solution,  by  emporation,  deposit* 
crystals  of  monobydmted  carboDate  of  soda,  and  the  mother  liquor  yields  a  dadc 
crystalline  mass,  composed  of  carbonate  of  soda,  caustic  soda,  sulphurct  uf  sodium, 
and  BOBie  hyposulpliilc  of  soda  (NaO,SK>',  formed  by  the  oaidationof  NuS).  TU» 
is  roasted  in  a  rcverberatory  furnnre,  to  get  rid  of  the  sulphur  (probably  in  the  IWm 
of  sulphuretted  hydrngon).  Or  it  is  calcined  wiih  coal-dust  or  sawdust.  The  sul- 
phate of  soda  is  converted  into  sulphurct  of  sodium,  aud  subsequently  into  carboo- 
aie  of  soda;  and  the  caustic  aoda  combines  with  carbonic  acid.    The  product  i* 
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Fig.  89. 


Fig.  90. 


caDed  aoda^ash  or  wdc^salts,  and  oontaiDS  about  50  per  cent,  of  alkali.^  From  this 
orystallued  carbonate  of  soda  is  obtained  by  lixiviating  it  with  water,  straining  the 
flolntioii,  and  evaporating.    The  salt  is  usnallj  crystaluzed  in  iron  pans. 

PuRliPiciATiON. — ^The  impure  carbonate  of  soda  of  commerce  is  purified  by  solu- 
tioQ  in  diatflled  water  and  crystallization.  It  then  forms  the  sodte  carhonas  cry^- 
teHuafiMft.— Ph.  Dub. 

FkiOFBBTiss. — Carbonate  of  soda  usually  forms  large  crystals,  which  are  oblique 
rbomhio  prisms  (Figs.  89  and  90).  They  are  transparent,  and  have  a  cooUng 
aDEaHne  taste.  By  exposure  to  the  air,  they 
cAoreaoe.  When  heated,  they  undergo  the 
wafeeiy  finioii,  and  give  out  their  water  of  crys- 
taUiiatimi :  at  a  red  heat,  the  whole  of  the 
water  IB  eacpelled.  Carbonate  of  soda  is  insol- 
uUe  in  alconol.  It  dissolves  in  twice  its  weight 
of  water  at  60^,  and  in  less  than  its  own  weight 
aft  212^  F.  The  solution  reacts  as  an  alkali  on 
T^table  oolours. 

Cikn«Eeferu^t(n.---As  a  carbonate  it  is  known 
by  the  tests  for  this  class  of  salts  already  stated 
^aee  anUj  p.  337).  From  the  bicarbonate  it  is 
oiatingoished  by  the  brick-red  precipitate  which 
it  throws  down  with  bichloride  of  mercury,  and 
bj  sulphate  of  magnesia  causing  a  white  precipi- 
tate with  it.  As  a  soda  salt  it  is  recognized  by 
the  tests  for  soda  already  stated  (see  ante,  p.  499). 

Composition. — The  perfect  crystals  of  the  ordinary  carbonate  of  soda  of  oom- 
meroe  have  the  following  oompositioti : — 


Ordinary  CryUaL 


CryUal  rtdueed 
in  height. 


SodB 

Carbonic  acid . 
Water 


jitomt.    Eg.  Wi.     Per  Cent,    Klaproth,    Kirwan,    Bergman. 
.    1  .  .  .  .  .?1  .  .  .  .  21.68  ....  22  ...  .  21.58  ....  20 
.    1  ....  22  ...  .  15.39  ....  16  ...  .  14.42  ....  16 
.  10.  ...  90  ...  .  62.93  ....  62  ...  .  64.00  ....  64 
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100.00 


100. 


100.00 


100 


Four  other  crystallized  monocarbonates  of  soda  have  been  described :  they  con- 
tain respectively  HO,  5H0,  6H0,  and  8H0  (h.  Gmelin). 

Ihpubitt. — The  ordinary  impurities  of  mis  salt  are  sulphates  and  chlorides. 
These  are  detected  as  follows :  Supersaturate  with  nitric  acid,  and  then  add,  to  sepa- 
rate portions  of  the  diluted  solution,  chloride  of  barium  and  nitrate  of  silver  :  if 
the  first  occasion  a  white  precipitate,  it  indicates  the  presence  of  a  sulphate — if  the 
aeoond  also  produce  a  white  precipitate,  soluble  in  ammonia,  it  shows  the  presence 
of  a  chloride. 

The  presence  of  hyposulphite  of  soda  is  detected  by  hydrochloric  acid,  which 
caoses  the  evolution  of  sulphurous  acid  gas,  and  the  precipitation  of  sulphur. 
Carbonate  of  lime  and  also  carbonate  of  magnesia  are  sometimes  kept  in  solution 
by  earbonate  of  soda.  If  carbonate  of  lime  be  present,  the  solution  deposits,  at 
82^  F.,  a  white  crystalline  powder,  the  hydrochloric  solution  of  which  yields  a  white 
precipitate  with  oxalate  of  ammonia. 

Coloarless;  translacent;  exposed  to  the  air,  it  in  a  short  time  falls  to  powder.  It  is  dissolred 
by  water.  The  solution  changes  the  colour  of  turmeric  to  brown.  When  it  hns  been  supersatn- 
nird  with  hydFocbloric  acid,  nothing  is  precipitated  by  chloride  of  barium.  100  grains  of  car- 
bonate of  soda  give  out  by  a  strong  heat  62.5  grains  of  water :  the  same  quantity  evolves,  on 
the  aildicion  of  sulphuric  acid,  15.28  grs.  of  carbonic  acid. — Ph.  Land, 

"A  aolatioii  of  21  grains  in  a  fiuidounce  of  distilled  water,  precipitated  by  19  grains  of 


*  For  farther  details,  consult  Dnmai,  Traiti  de  Chimity  t.  ii.;  Graham,  Elements  of  Chemistry ; 
Bfaade,  Jfaaaai  of  Chemistry i  DuAcaDi  Edinburgh  Dispensatory ;  Ure*a  Dictionary  of  Arts;  and 
Kaafp'a  Ckmical  Tuknology. 
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.^  ThewaUfl  of  Caisar  (or  Qasrr),  a  fort  now  in  ruins,  are  said  to  haye  been  built 
sf  it  This  salt  has  been  analyzed  both  by  E^laproth;  Beodant^'  and  Mr.  R.  Phillips^' 
and  found  to  be  a  sesqoicarbonate  of  soda. 

2.  At  the  bottom  of  a  lake  at  Laganillas,  near  Merida,  in  Venezuela,  is  found  a 
wibatance  called  by  the  Indians  urao.  It  is  collected  every  two  years  by  the  natives; 
ifbo,  aided  bv  a  pole,  plunge  into  the  lake,  separate  the  bed  of  earth  which  covers 
die  mineral,  break  the  urao,  and  rise  with  it  to  the  sur&ce  of  the  water.  It  is  placed 
m  boats,  removed  to  the  magazine,  and  dried  in  the  sun.*  From  the  analysis  of  MM. 
Mariano  de  JElivero  and  Boussingault,^  its  composition  appears  to  be  similar  to  trona. 

8.  Bffyptian  natron,  deposited  on  the  sides  of  several  lakes  to  the  west  of  the 
IMta  ofEgypt,  consists  of  carbonate  of  today  ndphate  of  toda,  eomnum  §aUy  water y 
mmdy  and  other  impurities  in  varying  proportions. 

The  carbonate  of  soda  found  in  E^rptian  natron  contains,  according  to  Foutet,* 
Buxe  carbonic  acid  than  is  found  in  the  monocarbonate,  but  less  than  that  contained 
in  the  seequicarbonate.  It  is  probably,  therefore,  monocarbonate  (see  anUy  p.  518) 
BUiBd  or  combined  with  either  sesquicarbonate  or  bicarbonate. 

4.  The  carbonate  of  soda  of  the  natron  of  Hungary  (to  which  reference  has  already 
ban  made,  see  ante,  p.  514)  is  probably  similar  in  constitution  to  that  of  Egyptian 
natron.     And  the  same  perhaps  holds  good  with  respect  to  Bohemian  natron. 

Preparation. — According  to  Phillips  and  H.  Rose,  a  crystallized  sesquicarbonate 
of  soda  is  deposited  by  boiling  down  and  cooling  a  watery  solution  of  the  bicarbonate 
of  floda.  According  to  Hermann,^  it  is  formed  by  effervescence  from  masses  of  mixed 
ettbonate  and  bican>onate  of  soda. 

RbOPERTiES. — ^The  crystals  of  trona  belong  to  the  oblique  prismatic  system.  By 
hmiy  as  well  as  by  long  boiling  of  its  watery  solution,  the  sesquicarbonate  evolves 
OBe-ihird  of  its  carbonic  acid,  and  is  converted  into  the  monocarbonate. 

Composition. — ^It  b  probable  that  there  are  two  sesquicarbonates,  one  containing 
dueOy  the  other  four  atoms  of  water. 

JkotM.      Eq.  Wi,      Per  Cent.       Hermatm,        Wmckkr. 
2     .     .     62     .     .     40.00     .     .     40.00     .     .     41.13 


Soda 

OftrboDic  Acid 3    .    .     66     .    . 

Water 3    .     .    27     .    . 

Aftiflciallj  prepared  Sesquicarbonate  1     .     .155     .    , 

Boussingault.    Klaprotk. 
(Urao.) 


42.58 
17.42 

100.00 


.    .     43.06 
.     .     16.94 

.     .  100.00 

Beudani, 
(Troiu.) 


43.31 
15.56 

100.00 
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.  37.806 
.  40.344 
.  31.051 
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41.23 
39.00 
18.80 

09.03 


(Trona.)  In  aggIom4     In  radg     Walli  of  (Artificl 
cryat.  fibrea.       Caaaar.       Salt.) 

.  37.0  .  .  .  37.428  .  .  .  38.68  .  .  .  3367  .  .  .  30.72 
.  38.0  .  .  .  30.374  .  .  .  40.13  .  .  .  33.53  .  .  .  40.00 
.  33.5  .  .  .  ^.387  .  .  .  31.94  .  .  .  30.55  .  .  .  30.98 


07.5 


00.060 


0.98  NaO,SO*  9.5 

100.0 


100.00 


00.00  86.75 

rNaO,SO>1.06 

NaCl         3.05 

Earthf 
matter  7.33 


100  00 


00.00 


It  is  probable  that  the  so-called  sesquicarbonate  of  soda  is^  in  fact,  a  double  salt 
poeed  of  the  monocarbonate  and  bicarbonate.  (See  AmrMmicR  SesquicarhonoBy 
p.  440.) 

The  white  powder  sold  in  the  shops  of  this  country  for  making  toda  poicdersy 
and  which  is  denominated  carbonatej  bicarbonate,  or  senquicarbonate  of  soda,  con- 
nrts  either  of  bicarbonate  of  soda  or  of  a  mixture  of  carbonate  and  bicarbonate  of 
ioda,  in  varying  proportions  (see  p.  522). 

EvFECTS  AND  UsES. — Similar  to  those  of  carbonate  and  bicarbonate  of  potash. 

*  Btfge,  quoted  by  Jaroeaon.  Systtm  of  liineralogp,  vol.  ii.  p.  315,  3d  ed.  1816. 

*  J^9M4  iliment.  de  Mineralogies  3enie  ed.  t.  ii.  p.  313,  1832. 

*  Qmmrterly  Journal  of  Seienet^  vol.  vii.  p.  307.  *  Jbid.^  vol.  i.  p.  188. 

*  iiM.  de  Chim,  et  Pkys.  xxix.  110, 1835.  *  Joum.  de  Chtm.  Mid.  t.  vi.  p  197, 1830. 

*  CkemUal  Qaxette^  vol.  i.  p.  142, 1643. 
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3.  Sodffi  Bioajbonas. — Bicarbonate  of  Soda. 

Formula  NnO.'>C(y.iiO.     Er/titva^nl  IFaghlSi. 

History. — Tbis  salt  was  discoveretl  by  Valentine  Rose.  In  some  works  tt  is 
termed  nah-on  ciirltonicum  pcr/ecfe  saturatum  sen  aridiilum.  Alone  or  mixed  with 
CBr)>onB.tc  of  soda,  it  oonstitutea  the  sodse  laquicarbonas  of  the  London  Plunu- 
GopoeU,  tbe  carbonate  or  bicarbonate  of  soda  of  the  shops. 

Natural  Hihtory. — It  is  a  constituent  of  the  mineral  waters  called  aliaiint 
or  acidulo-alkallne,  as  those  of  Carlsbad  and  SeltKcr  (see  pp.  S20  and  323). 

Pkepabatiok. — Bicarbonate  of  soda  is  prepared  by  saturating  the  monocarlKHi- 
ate  with  carbonic  acid.     There  are  several  methods  of  efieotjng  this. 

1.  By  pamng  carbonic  acid  into  a  nalulion  of  ihc  tnonocarboaatc  of  toda.  TXu 
is  tbe  method  ordered  in  the  Dublin  Pliarmaaopoiia,  and  followed  at  Apotheconee' 
Hall,  London.  The  carbonic  acid  is  usually  obtained  by  the  action  of  snlphnnc 
acid  00  whiting.  CaO,CO'+nO,SO'=CiiO,SO'+nO+CO'.  In  some  cooBtria, 
however,  it  ia  obt^ned  from  natural  sources ;  as  at  Tichy,  where  it  is  collected  from 
the  mineral  waters.' 

At  Apothecaries'  Hal!  iron  vessels  are  employed  both  for  tbe  generation  of  the 
carbonic  actd  and  for  holding  the  saline  solution. 

The  Dtiblin  CelUgi  order*  of  CryslBlliieJ  CatboiiKie  cf  Soda  of  commBrca  Blj 
Wilier  one  funn.  Through  ihin  noliilion  carbonic  aciJ  (obtained  by  the  mutual 
murinlic  acid  of  cominerce  Oist;  water  OMj;  and  chalk  in  fnignianls  &],  or  a  ■ufficiMt 
qaantiiy)  ia  to  be  paxed,  as  directed  in  Ibe  formula  for  Polatta  Ararboiuu  (see  anit,  p.  473). 
It  i9  not  nccauiry,  however,  thai  tlie  moltier  liquor  thoulJ  lie  filtered  bulbie  evnporalion. 

In  tbo  manufacture  of  bicarbonate  of  soda  "  for  tbe  purpose  of  commerce,  160 
lb«.  of  carbonate  may  be  dissolved  in  13  gallons  of  water,  and  carbonic  aoid  thrown 
into  tbe  solution  in  a  proper  apparatus.  The  bicarbonate  falls,  as  it  forms,  to  thfl 
amount  of  about  50  tba.,  and,  being  separated  from  tbe  solution,  mity  be  oooTfr 
niently  dried  by  pressure  in  an  hydraulic  press.  A  fresh  portion  of  carbonate  if 
dissolved  in  tbe  mother  liquor,  and  tbe  operation  repeated  as  before."*  By  thti 
method  of  procoedinz,  a  very  pure  bicarbonate  is  procured ;  but  the  objection  U 
the  process  is  its  costliness. 

2.  Jii/  exjiotiiiff  tolid  monocarlifmalii  nf  soda  to  an  atmotpKcTc  of  earhonie  add 
go*. — This  is  the  process  ordered  to  be  followed  in  tbe  Edinburgh  rharmaoopceii, 
uid  which  is  usuully  practised  for  obtaining  tbe  commercial  bicurbonalfi.  Ths 
monocarbonale  mpidly  absorbs  carbonic  acid  under  the  development  of  heal,  ni, 
becomes  moist,  owing  to  the  evolution  of  part  of  tbe  water  of  crystallixation., 

Tbe  ESinlrrrgh  CeUtgt  ordeti  the  bicstbonnie  to  be  prepared  as  foilowi:  Fill  with 
of  marble  B  glut  jar,  open  at  the  boiiain  and  lubulnUid  at  ibe  Inp ;  close  ibu  bolloin  JD  MM 
wa;  ns  lo  keep  in  the  marl>le  wiibout  prevenling  Ibe  ftet  pRBanno  of  ■  lliild  ;  oonneei  theM 
lalure  cloaeljr  lif  a  beni  tube  and  cork*  wilh  an  empty  bottle,  and  Ihii  in  like  inannw  wM 
nthcr  bottle  Hlled  with  one  pnn  of  Carbonate  of  Soda,  and  two  part*  of  Dried  CaibooM 
mteii  logetbei;  and  let  the  lube  be  long  enough  to  reach  Ibe  boitom  of  iha  < 


whole  appatatDi  it  IhiuOl 


ialiu  «ciileiimai[|rf 
carhnnia  uM  fil, 


Before  ciMing 

in  any  conveaient  venel  j  wh( 
»e«ure  the  last  csirlt  ticbily,  an 
abforbed  by  ihe  Milt  Remove 
without  liESt,  or  at  a  tempenini 

The  carbonic  Rcid  gas  is  somclimes  developed  by  the  action  of  hydrochlorio  tai 
(prodooed  in  tho  manufacture  of  carbonate  of  soda  from  common  salt,  see  anttff- 
616)  on  obaIk.» 

Smith' t  proceu  for  the  preparation  of  bicarbonate  of  soda  consists  in  pUdnglfct 
ordinary  carbonate  of  soda  in  a  box,  and  surrounding  it  by  an  atmosphere  tit  to- 
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bonie  tcid  gaa  under  pressure.  As  the  bioarbonate  combines  with  much  less  water 
of  orystalliiation  than  is  contained  in  the  carbonate,  a  considerable  portion  of  water 
is  liberated,  which,  saturated  with  part  of  the  salt,  is  allowed  to  drain  off:  when 
the  gas  ceases  to  be  absorbed,  the  salt  is  taken  out  and  dried.  On  examination,  it 
u  fraud  to  have  retained  the  original  form  of  the  pieces ;  but  they  have  become  of 
ft  porous  and  loose  texture,  presenting  the  appearance  of  numerous  crystalline 
grains  aggregated  together,  and  having  a  snow-white  colour.^  As,  however,  the 
monocarbonate  readily  absorbs  carbonic  acid,  pressure  is  scarcely  necessary. 

The  shelves  or  trays  containing  the  monocarbonate  are  usually  somewhat  inclined^ 
to  allow  the  moisture  to  drain  from  the  salt.  When  the  carbonate  has  become 
fbllj  saturated  with  carbonic  acid,  it  is  dried  in  stoves  gently  heated  by  iron  pipes^ 
ftnd  ground  between  stones,  like  flour,  care  being  taken  that  the  motion  of  the 
stones  is  too  slow  to  prevent  the  evolution  of  much  heat. 

This  process  is  the  most  economical  one ;  but  it  is  obvious  that  all,  or  nearly  all^ 
fhe  impurity  contained  in  the  monocarbonate  will  be  retained  by  the  bicarbonate. 

[The  U.  8.  P.  dircctB  a  process  founded  on  the  above,  as  follows :  Take  of  Carbonate  of 
Sooa,  in  crystals,  a  convenient  quantity.  Break  the  crystals  in  pieces,  and  put  them  into  a 
wooden  box,  having  a  transverse  partition  near  the  bottom  pierced  with  numerous  small  holes, 
and  a  cover  which  can  be  tightly  fitted  on.  To  a  bottle  having  two  tubuluros,  nnd  half  filled 
with  wmter,  adapt  two  tubes,  one  connected  with  an  apparatus  for  generating  carboiiic  acid,  and 
terminating  under  the  water  in  the  bottle,  the  other  commencing  at  the  tubulure  in  which  it  is 
iBMfted,  and  entering  the  box  by  an  opening  near  the  bottom,  beneath  the  partition.  Then 
lute  all  the  joints,  nnd  cause  a  stream  of  carbonic  acid  to  pass  through  the  water  into  the  box, 
until  the  carbonate  of  soda  is  fully  saturated.  Carbonic  acid  is  obtained  from  marble  by  the 
addition  of  dilute  sulphuric  acid.] 

8.  JBif  converting  monocarbonate  into  hicarhonate  of  soda  h^  means  of  sesquicar" 
bomaie  of  ammojiia. — In  the  London  Pharmacopooia  for  1809,  it  was  ordered  to 
be  prepared  by  adding  the  hydrated  sesquicarbonate  of  ammonia  to  a  solution  of 
carbonate  of  soda,  and  applying  a  heat  of  about  100°  F.  to  drive  oif  the  ammonia : 
the  solution  is  then  to  be  set  aside  to  crystallize.  The  proportions  of  the  ingre- 
dients employed  were  a  pound  of  carbonate  of  soda,  three  ounces  of  sesquicarbonate 
of  ammonia,  and  a  pint  of  distilled  water.  Winckler'  directs  4  part^  of  crystal- 
liied  carbonate  of  soda,  1  i  parts  of  sesquicarbonate  of  ammonia,  and  10  parts  of 
water.     The  proportions  ordered  by  MM.  Henry  and  Guibourt'  are  6  parts  of  the 

7Btallized  carbonato  of  soda,  2  parts  of  sesquicarbonate  of  ammonia,  and  4  parts 
water. 
'PllOPERTiES. — Perfect  crystals  of  bicarbonate  of  soda  are,  according  to  Dr. 
Thomson,*  oblique  rectangular  prisms.  By  others  they  are  described  as  four-sided 
tables.  'As  usually  met  with  in  commerce,  this  salt  is  in  the  form  of  a  whitish 
powder.  In  the  latter  state  it  is  usually  contaminated  with  a  small  portion  of  the 
carbonate.  The  taste  of  this  salt  is  slightly  alkaline.  It  restores  the  blue  colour 
of  reddened  litmus  paper,  but  has  no  alkaline  reaction  on  turmeric.  By  exposure 
to  the  air  it  effloresces  superficially.  When  heated,  it  evolves  carbonic  acid  and 
water^  and  becomes  the  anhydrous  carbonate.  It  dissolves  in  13  parts,  according 
to  V.  Rose,  or  8'  parts,  according  to  Berthollet,  of  cold  water.  By  heat,  the  solu- 
tion loses  first  one-quarter,  and  subse()uently  one-half  of  its  carbonic  acid. 

Characteristics. — As  a  carbonate,  it  is  recognized  by  the  tests  for  this  class  of 
salts  before  mentioned  (see  ante,  p.  337).  As  a  soda-salt,  it  is  known  by  the  tests 
finr  soda  (see  ante,  p.  512). 

The  bicarbonate  is  distinguished  from  the  monocarbonate  of  soda  by  the  follow- 
ing characters :  By  its  not  reddening  turmeric,  by  its  more  difficult  solubility  in 
water^  by  its  causing  neither  a  brick-red  precipitate  with  the  bichloride  of  mercury^ 


■  Jovftk.  of  the  Philadelphia  College  of  Pharm.  vol.  i.,  quoted  hy  Dr.  Baehe  in  the  United  States  Dit- 

reU  by  Soubeiran,  in  performing  Smith's  proceii,  iM  hia 


For  a  aketch  of  the  apparatus  employed 
._j.  Traitf  de  Pharm.  t.  2me,  pp.  280  anil  284,  2nde  fed.  Paris,  1&10. 

•  Ltkrb.  d.  Pharm.  ChemU,  ler  Th.  S.  202.  '  Pharm.  HaisontUe,  t.  2nde,  p.  400,  fed.  2ade. 

*  Ckem.  o/Inorg.  £odies,  vol.  ii.  p.  54. 
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Dor  a  white  precipitate  with  the  Bnlpbute  of  magnesia  of  the  sliops,  fttid  b^  the 
quaDlity  of  carbooic  aoid  which  it  evolves  when  sulphuric  acid  is  added  to  it. 
Composition. — Crystallized  bicarbonate  of  soda  has  the  following  compoutiaa: — 

Alomi.  Eq.Wi.     PirCl.      Siromiftt.    B.  Smilk.   Thom4on.      BtiitUmt.  Siliia4tH. 
Sodn  .  .  .  . 1  ,  .  ,  31  .  ,  .    38.00  .  .  .    ."(7.00  .  ,  ,    IT.M  ,  ,  .    37  «  t     _  ^   ^^  _  _  _    gj_jj 


I 


CiTit.  Bid 


.  lOO.DO  .  .  .  100.00  .  .  .  lOU.DO 


I 
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According  to  the  analyses  of  Bcrthollet  and  Berard,  the  crystals  contain  tiro 
equivalenta  of  water. 

The  jHilperulenf  bicnrlonalt  of  sodci  of  the  shops  is  nsually  a  mixtare  of  bicar- 
bonate with  some  monocarbonate.  "  The  proportion  of  alkali  in  bicarbonate  of 
soda  is  37.0  per  cent.,  but  the  salt  of  commerce  generally  contains  upwards  of  40 
per  cent.,  owing  to  the  presence  of  neutral  carbonate  in  the  state  of  prolobydnte, 
which  last  salt  may  be  separated  by  a  small  quantity  of  water"  (Graham). 

PUHITV. — When  iiuile  pure,  a  moderately  dilate  solution  of  this  salt  occa^oos 
no  precipitate  with  hicbloride  of  platinum,  perchloric  acid,  or  tartaric  aci<),  by 
which  its  freedom  from  potaxh  is  demonstrated.  When  supersaturated  vrith  pur* 
nilfic  acid,  it  gives  no  precipitate  with  either  chloride  of  barium  or  nitrate  of  silver, 
by  which  the  absence  of  Eulphales  and  chlorides  is  shown. 

To  delect  the  presence  of  any  monocarbonate  of  soda  proceed  thus :  Pour  a  small 
quantity  of  distilled  water  over  the  suspected  salt ;  sh^e  and  allow  the  miilurc  to 
stand  for  a.  few  minutes,  and  then  pour  off  the  clear  solution.  If  now  a  very  dilute 
solntion  of  bichloride  of  mercury  bo  added  to  the  clear  liquor,  no  precipitate  is  pro- 
duced if  only  the  bicarbonate  be  present ;  if  the  solution  be  more  concentniUid,  an 
opalescence  or  white  precipitate  is  formed,  which  in  a  few  minutes  becomes  red.  If 
any  monocarbonate  or  sesquicarbonale  be  preseDt,  a  red  precipitate  is  formed  iin> 
mediately  on  the  addition  of  the  bichloride. 

tt  ii  cllssolved  bf  water  1  llie  Kilulion  aligliilf  changes  lUe  colour  of  lurtnerie  Id  bn>wil. 
Heilhoi  cbloTJclo  of  pfatina  not  lulpliale  of  magneiia  throws  down  anything  from  thia  tolulioa 
anl«U  beat  be  applied.  That  which  ia  thrown  dov/a  by  cbloiide  of  barium  a  diwolTeil  ij 
liydiDchloric  acid,  100  gniina  give  out,  by  the  addition  of  aulphurlo  acid,  Sl.7  graini  of  car- 
bonio  acid. — Ph.  Land. 

"  A  aolulion  in  40  pans  of  wnlei  doet  not  ^iva  an  otango  precipitate  with  aolutioD  of  oom^ 
mra  lublimale."— PA.  Ed. 

Phtbiological  EFPBCT8. — The  effects  of  this  salt  are  analogous  to  tboee  of 
bii^rbonate  of  potash,  than  which  it  has  a  somewhat  less  disagreeable  taste  wad  a 
slighter  local  action.  It  is  less  cansljo  and  irritant  than  the  carbonate  of  soda.  Ita 
remote  or  constitutional  effects  are  analogous  (o  those  of  the  alkalines  before  DOtieed 
(see  antf,  p.  216). 

Usss. — It  ia  employed  as  an  anlaci'd  in  those  forma  of  dyspepsia  which  are  at- 
tended with  an  inordinate  quantity  of  acid  in  the  stomach  ;  as  a  UtJumlytte  in  thow 
kinds  of  lithiasis  which  are  accompanied  with  an  excessive  secretion  of  niio  Hid 
and  the  urates ;  as  a  re*oleent  or  alterative  in  certain  forma  of  inflammi 
glandular  afiections,  in  syphilb,  and  stnvfula;  and  as  a  diuretic  in  some 
complaints. 

The  principal  consumption  of  bicarbonate  of  soda  (toJte  setguicarboHa*, 
is  in  the  preparation  of  the  effervescing  draught,  soda  powders,  and  Seidlits  | 
in  these  the  bicarbonate  is  mixed  with  a  vegetable  acid  (either  citric  or  tArtarics 
usually  the  latter).  Token  in  a  stale  of  effervescence,  a  solution  of  thia  kind  is  as 
agreeable  and  refreshing  drink  for  allaying  thirst,  checking  sickness,  and  dimiaiahiu 
febrile  heat  (see  ante,  pp.  339  and  475J.  The  resulting  soda-salt  (tartrate  or  citnte) 
undergoes  partial  digestion  in  its  passage  throngh  the  system,  and  is  converted  into 
carbonate,  which  is  found  in  the  urine  (see  ante,  p.  21^).  Uenoe,  therefore,  thcM 
efiervcsoing  preparations  may  be  employed  as  diuretics  and  lilhonlytios,  instead  of 
Ube  simple  oarboDat«  or  bicarbonate  of  soda,  than  which  they  are  more  agreeable. 
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On  the  other  hand,  they  are  highly  objeotionaUei  and  are  to  be  oarefally  ayoided, 
in  the  treatment  of  phosphatio  deposits  in  the  nrine.  Alluding  to  these  cases,  Dr. 
Pkout^  observes,  '^  were  I  reqairiBd  to  name  the  remedy  calculated  to  do  the  most 
miaohief,  I  should  name  the  common  saline  draught,  formed  of  potash  or  soda,  and 
§ome  vfff^ahle  acid" 

Administration. — ^The  dose  of  this  salt  is  from  ten  grains  to  a  drachm.  In 
the  preparation  of  effervescing  draughts,  a  scruple  of  the  powder  sold  in  the  shops 
aa  bicarbonate  of  soda  (sodas  sesquicarboncUf  Ph.  L.)  usually  requires  about  18 
graina  of  crystallized  tartaric  acid,  or  about  17  grains  of  the  ordinary  crystals  of 
citric  add,  or  four  fluidrachms  of  lemon  juice,  to  saturate  it. 

L  fDLTHES  EFFEKTESCENTBSy  E. ;  Effervescing  Powders;  JFSilvis  gas  carbonicum 
evolvensy  Ph.  Ruth. — (Tartaric  Acid  Jj ;  Bicarbonate  of  Soda  ^j  and  grs.  liv ;  or. 
Bicarbonate  of  Potash  Jj  and  grs.  dz.  Beduce  the  acid  and  either  bicarbonate 
separately  to  fine  powder,  and  divide  each  into  sixteen  powders;  preserve  the  acid 
and  alkaline  powders  in  separate  papers  of  different  colours.) 

The  DiiMtfi  Pharmacopaia  contains  formulsBfor  two  kinds  of  effervescing  powders:— 

1.  Pmkeret  Effervacentes  Citrati ;  Citrated  Effervacing  Powden.~^Theae  are  prepared  with 
erysdUs  of  Citric  Acid  J^iz ;  Bicarbonate  of  Soda  ^xj,  or  Bicarbonate  of  Potash  ^ziij.  Reduce  the 
bM  mncl  alkaline  bicarbonates  se]>arately  to  a  fine  powder  and  divide  each  into  eighteen  parts. 
The  acid  and  alkaline  powders  should  be  left  in  papers  of  different  colours.  (See  Ptdmi  Effer. 
vmens  Poiastiau,  p.  475.) 

2.  Puioirts  ^ervticentes  Tartarizaii ;  Tartariztd  Effervacing  Powdtn. — These  are  prepared 
with  cfTstals  of  Tartaric  Acid  ^x ;  Bicarbonate  of  Soda  ^zj,  or  Bicarbonate  of  Potash  5xiij. 
Powder  and  divide  each  into  eighteen  parts,  as  in  the  preceding  preparation. 

The  Soda  Powders  of  the  shops  consist  of  30  grains  of  bicarbonate  of  soda,  con- 
tained in  a  blue  paper,  and  25  grains  of  tartaric  acid,  in  a  white  paper.  When 
taken,  they  should  be  dissolved  in  half  a  pint  of  water.  The  flavour  of  the  solution 
18  improyed  by  adding  to  the  water,  before  dissolving  the  acid,  one  or  two  drachma 
ct  aimple  syrup,  and  either  half  a  drachm  of  the  tincture  of  orange-peel^  or  two  or 
three  dbropa  of  the  essence  of  lemon. 

Oimger  Beer  Powders  (pulveres  effervescentes  cum  zingihere)  are  sometimes  made 
as  aoda  powders,  with  the  addition  of  five  grains  of  powdered  gineer  and  a  drachm 
of  powoered  white  sugar.  Another  and  a  better  formula  is  the  rollowing :  White 
Sugar  5>ji  Bicarbonate  of  Soda  grs.  xzvi;  Powdered  Ginger  grs.  v;  Essence  of 
Lemon  gtt  j.  Mix^  and  put  in  white  paper.  The  blue  paper  contains  of  powder  of 
tartaric  acid  5ss- 

li  PDLTEKES  SEDLITZENSES,  Seidlitz  Powders, — ^These  consist  of  two  drachms  of 
Tartarised  Soda  and  two  scruples  of  Bicarbonate  of  Soda  contained  in  a  blue  paper, 
and  half  a  drachm  of  powdered  Tartaric  Acid  in  a  white  paper.  These  are  to  be 
taken  dissolved  in  half  a  pint  of  water,  while  the  liquid  is  in  a  state  of  effervescence. 
Them  form  an  agreeable  and  mild  aperient.  Why  they  are  called  Seidlitz  powders 
I  cannot  understand^  since  they  have  no  analogy  to  the  constituents  of  Seidlitz  water. 

L  UIDOB  SODiE  KFFERTESCENS;  Sodas  Aqua  Effervescens,  E.;  Aqua  Carbonatis 
Sodm  Aeidula;  Effervescing  Solution  of  Supercarbonate  of  Soda;  Soda  Water, 
pnperfyso  called.  (Bicarbonate  of  Soda  5J ',  Distilled  Water  Oj.  Dissolve  the  carbon- 
ate in  die  water,  and  saturate  it  with  carbonic  acid  under  strone  pressure.  Preserve 
the  liquid  in  well-closed  vessels.)  This  solution  is  employed  in  the  same  oases  as  bicar- 
bonate of  soda.  The  additional  quantity  of  carbonic  acid  contained  in  ii  renders  it 
fliore  agreeable,  and  not  less  effectual,  as  an  alkaline  agent,  in  its  operation  on  the 
ijaftem  generally.  It  is  employed  to  counteract  or  prevent  the  inordinate  secretion 
of  urie  acid  and  the  urates ;  but  both  this  and  soda  water  powders  are  highly  injurious 
in  phoephatic  deposits  (see  above). 

nie  Bottled  Soda  Water  of  the  shops  is  in  general  only  carbonic  acid  water 

'  Jnqmirf  into  tht  Nature  and  Treatjnent  of  AJftctions  qftk*  Urinary  Orgam^  Sd  ed.  p.  Ii5« 
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(gee  onto,  p.  340).  Wchh's  Soiiit  Water  oontains  15  gmins  of  cryHtaliized  carbonate 
of  Boda  in  each  boltlo.  If,  after  it  Ijub  censed  to  effervesce,  t&rtaric  acid  b«  aJdecl 
to  bottlo  aoda  water,  the  effervesceiicc  is  not  renewed  unless  &n  aikaltne  carboiute 
be  present. 

Liqaiir  Kxiis  fjferffscens  may  be  extcmporanoouslj  made  by  pouring  carbonic  Mi4 
mter  into  a  tumbler  contsiniog  balf  a  drachm  of  bicorboDate  of  sodu. 

A  frnudulent  imitation  of  soda  water  is  saJd  to  bave  been  practised,  by  adding  a 
few  drops  of  sulphuric  acid  to  a  solution  of  carbonate  of  soda  in  water,  and  in- 
stantly corking  the  bottle.  The  fraud  may  bo  detected  by  chloride  of  barium, 
which  throws  down  a  white  precipitate  insoluble  in  nitric  aoid. 

i  T80CH1SCI  SOM  BICABBONATIS,  E.j  Soda  io»ny«.— (Bicarbonate  of  Soda 
3j ;  Pure  ^iigar  ^iij;  Gum  Arabic  %»&.  Pulverizo  them,  and,  with  mucilage,  beat 
tbem  into  a,  proper  maes  for  making  loiteuges.) — Employed  to  relievo  too  great 
acidity  of  stomach. 


I 


58.  SOD.£  BIBORAS.—BIBORATE  OF  BODA  OR  BORAX. 

Formula  N.-iO,3BO».     Equivalcra  HojAi  101. 

History, — The  word  hirnx  is  derived  from  the  Arabic  hixurak  (also  writin 
hauTack)y  a  term  applied  by  the  Arabians  to  the  viifov  or  nitrum  of  ibc  Greeksaail 
Romans  (see  anle,  p.  497).  It  is  probable  that  when  the  Arabians  Grat  becuM 
ttcquiunted  with  our  borai:,  they  considered  it  as  a  kind  of  nitrum.  Subse<[aeiidy, 
however,  when  the  difference  between,  nitrum  und  biborate  of  soda  became  Icnown 
in  Europe,  the  latter  exclusively  retained  the  name  of  borai.'  It  is  probable  ibat 
the  baurak  of  Geber*  was  our  borox. 

Perhaps  the  artificial  chrgaoedta  (xfva6x<i».a,  golil-mliler)  alluded  to  by  Pliig'/ 
and  whicb,  he  says,  was  nsed  oa  a  gold-solder  [nuri  ijlvtiawm),  and  was  termed  am* 
teraa,  contuned  borax. 

In  modern  times  horni  has  been  termed  borate,  tah-harate,  or  biliorate  of  mia 
(totlx  borat,  »uh-boro»,  vel  hilxirttii),  according  to  the  presumed  atomic  weight  of 
boracic  acid. 

Natural  History. — Boras  is  a  substance  peculiar  to  the  mineral  kingdom. 
It  has  been  found  in  some  mineral  waters,  as  those  of  San  Bcstituta,  in  Isohia.*  II 
occurs  also  in  the  waters  of  certain  lakca,  especially  those  of  Thibet  and  Persia. 

About  fifteen  days'  journey  north  from  Teeshoo  Lomboo  [Ttssoolumboo],  in 
Thibet,  is  a  lake,  said  to  be  about  twenty  miles  in  circumference,  and  supplied  bj 
brackish  npringa  rising  from  the  bottom  of  the  lake  itself.  In  con^uenoe  of  at 
high  situation,  during  a  part  of  the  year  this  lake  is  froxen  over.  The  water  ofll 
contains  in  solution  both  common  salt  and  borux.  The  latter  orystallixes  on  iks 
edges  and  shallows  of  the  take,  aud  is  taken  up  in  largo  masses,  which  are  brokM 
and  dried.'  It  is  stated  that  the  natives  mis  it  with  an  earth  thinly  eoverud  wltb 
butter,  to  prevent  the  borax  evaporating!*  It  is  imported,  usnidly  from  Coletitti, 
under  the  name  of  tiitcat  {tinkar,  Persian ;  from  tiju-ana,  the  Sanscrit  name  fcr 
borax,'  or  crude  horax  {hor<ix  inula  suu  naKfu)^  in  the  form  of  flattened  six-stded 
prisms,  coloured  with  a  greasy  unctuous  subsUncc,  said  by  Vauquelin  to  be  a  Ikt^ 
matter  saponified  by  soda :  the  colour  ia  yellowish,  bluish,  or  groenish.  MojiU 
that  the  greenisb-gray  matter  which  surrounds  some  kinds  of  rough  borax 
native  boron. 


.SlIiirtK.Tiil.iii.p.tllS. 
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Preparation;  Properties.  625 

Boraz  of  a  saperior  qnality  is  said  to  be  procured  in  Cbina,^  where  it  is  called 
womg<ha  or  /xmnxa.'  Zala  and  swaga  (sohaya,  Hindostanee)  are  said  to  be  Thi- 
Detan  names  for  this  salt  (Leonhard). 

Preparation. — Commercial  borax  is  obtained  cither  by  the  purification  of  native 
bonz  (dncal),  or  by  saturating  boracic  acid  with  soda. 

1.  Bjf  refining  tincal. — ^The  method  of  purifying  tincal,  or  native  borax,  has 
alfrays  been  kept  as  secret  as  possible.  It  was  formerly  practised  at  Venice ;  and 
hence  refined  borax  was  called  Venetian  borax  {borax  venetd).  Afterwards  it  was 
pnctised  at  Amsterdam. 

In  order  to  destroy  the  fatty  or  saponaceous  matter  which  coats  the  crystals  of 
tincaly  some  manufacturers,  it  is  said,  calcine  them,  and  afterwards  dissolye  and 
crystallize  the  salt. 

Another  method  is  to  wash  the  crystals  several  times  with  cold  water,  to  which 
some  lime  has  been  added ;  dissolve  the  washed  crystals  in  hot  water,  to  which 
some  chloride  of  calcium  has  been  added ;  strain,  evaporate,  and  crystallize.  By 
the  reaction  of  the  chloride  of  calcium  on  the  soapy  matter,  there  arc  formed  some 
chloride  of  sodium  in  solution,  and  an  insoluble  calcareous  soap,  which  is  got  rid  of 
by  filtration. 

A  third  method  of  purifying  tincal  is  to  wash  the  crystals  with  a  solution  of 
caustic  soda.  Dissolve  the  washed  crystals  in  water,  add  some  caustic  soda  to  the 
BolatioD  to  precipitate  the  earthy  matters,  decant  and  evaporate  the  clear  solution  so 
18  to  obtain  crystals. 

Borax  is  nsoally  crystallized  in  wooden  vessels  lined  with  lead,  and  which  have 
tlie  form  of  short  inverted  cones.  Borax  thus  purified  is  called  refined  borax  (borax 
dqmrata  seu  purificatd). 

2.  Bjf  9aiurating  native  boracic  add  with  soda, — The  mode  of  preparing  boracic 
add  in  Tnscany  has  been  already  described  (see  anie^  p.  341).  The  rough  or  crude 
add  nsnally  contains  from  17  to  20,  or  more,  per  cent,  of  impurities.  It  is  con- 
certed into  borax  in  the  following  way  :  Dissolve  carbonate  of  soda  in  water  con- 
Idned  in  tabs  lined  with  lead  and  heated  by  steam.  Add  coarsely  pulverized 
boradc  acid.  The  evolved  gas  is  passed  through  sulphuric  acid,  to  detain  any  car- 
bonate of  ammonia  which  may  be  contained  in  it.  Boil  the  liquor,  and  let  it  stand 
lor  ten  or  twelve  hours.  Then  draw  it  off  into  wooden  crystallizing  vesseb  lined 
with  lead.  Here  rough  or  crude  borax  is  deposited.  This  is  refined  by  dissolving 
it  in  water,  contained  in  a  tub  lined  with  lead  and  heated  by  steam  ;  adding  more 
earbonate  of  soda,  and  crystallizing.  The  crystals  are  allowed  to  drain,  and  when 
diy  are  packed  in  chests.     In  this  way  is  obtained  common  or  prismatic  borax. 

Octahedral  borax  is  obtained  by  employing  more  concentrated  solutions  :  it  de- 
ponts  at  from  IW  to  133''  F.« 

Sautter  has  patented  a  dry  process  for  preparing  borax.  It  consists  in  mixing 
18  parts  of  pore  dry  boracic  acid  with  45  parts  of  crystallized  carbonate  of  soda, 
aad  plaeing  the  mixture  upon  wooden  shelves  in  a  heated  room.  The  boracic  acid 
eiMlfl  the  carbonic  acid  and  some  water,  and  combines  with  the  soda.^ 

noPBRTiEB. — It  usually  occurs  in  large,  colourless,  transparent  prisms,  belong- 
ing to  the  oblique  prismatic  system  (priamaiic  borax),  NaOi^BO'ylOHO.  It  also 
eeeon  in  octohedrons  [octahedral  borax),  NaO,2BO^,5HO.  In  commerce,  we 
teqaendy  meet  with  it  in  irregular-shaped  masses.  Its  taste  is  saline,  cooling,  and 
nmewhat  alkaline.  It  reacts  on  turmeric  paper  like  an  alkali.  By  exposure  to  the 
ar,  it  effloresces  slowly  and  slightly.  When  heated,  it  melts  in  its  water  of  crys- 
tdliiationy  swells  up,  and  forms  a  light,  white,  porous  substance,  called  calcined 
lorax  (borax  usta  seu  calcinata).  At  a  higher  temperature  it  fuses  into  a  trans- 
prent  glass,  called  glass  of  borax  (borax  v^itrificata),  which  is  anhydrous  borax, 
Na2BO.     It  is  soluble  in  twelve  parts  of  cold,  or  in  two  parts  of  hot  water. 

■  Ainilie*!  Materia  Mediea,  vol.  i.  n.  45.  *  Leonhard,  Handb.  der  Oryktognosit,  1t^. 

*  Payen,  iliM.  de  Chim.  tt  de  PAyji^ve,  3me  86r.  tome  ii.  p.  322,  Jnillet  IMI :  also  Knapp*i  Chemical 
Ticknologf.  *  knapp's  Chtmieal  Technology. 


mORQANIC  BOBIES.— EiBOHATB  ot  Soda  oh  Boeax. 

CharaeUrittk*. — Boris  may  be  rMOgniKed  by  the  following  cli&raoten:  II 
reddens  tarmeric  paper ;  it  fuscn  before  Ibe  blowpipe  into  a  glass,  nthich  may  be 
readily  tinged  by  various  metalLic  aolutions ;  tbna,  rose  red  by  teri:hlori(te  of  gold, 
and  blue  by  solutions  of  cobalt :  if  &  few  drops  of  sulphurio  acid  be  added  xa 
powdered  borax,  and  tben  spirit  of  nine,  tbe  latter  will,  when  fired,  bum  with  a 
green-coloured  flame  ;  lastly,  if,  to  a  strong  hot  solution  of  borax,  Bulphnric  acid  be 
added,  bornoic  acid  will  be  deposited  in  crystals  as  tbe  liquid  cools  (see  ante,  pp. 
343-4).  The  testa  now  mentioned  for  the  most  part  only  prove  the  salt  to  be  a 
borate  :  the  nature  of  the  baae  is  determinable  by  the  tests  for  soda,  before  d 
(see  ante,  pp.  612-13), 

Soluble  in   boiling  wnler.     From  the  salurBled  and  Loiled  sotulion,  lulptmr 
down  crytuiliiiB  coiourleg*  scales  Drboiacic  acid, — Ph.  Land. 

CoMPOsmoN. — The  following  ia  the  oompoaition  of  boras : — 


Mamt.     Eq.  Wt. 


CrjiOilUzed  Pris 
moD  Bomx  . 


>rCom.  ) 


Pit  Cm.      jSrmA'M.      L.  Ow/m.  Cm 

16,33    .  .  .   lfi,3l  .  .  .     17.8     .  .  . 

.    3e.05    ,  ,  .  36.59  .  .  .    35.8     .  .  .    ; 

,    47,13    .  .  .  4U0  .  .  .    .16.6     .  .  .     . 

100,00    .  .  .  100,00     .  .  .  100.0    ...  II 
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OetoKedral  borax  ooDtains  only  five  equivalents  of  water,  NaOt^BOtSIIO.  It 
offers  several  advantnges  in  the  arts  over  the  prismatic  variety.' 

PsrsiOLOOiCAL  Bffecth. — ^Tbe  effects  of  borax  are  iboseoraraild  alkali t>e  aalt. 
Wohler  and  Stehbergcr  detected  it  in  the  urine  (see  anir,  p.  140),  so  that  it  puM 
out  of  the  system  unchanged. 

It  is  usually  regarded  as  an  agent  eierciaing  a  specific  influence  over  the  alenu; 
promoting  menstruation,  alleviating  the  pain  which  sometimes  attends  this  pmrrw, 
facilitating  parturition,  diminishing  the  pain  of  accouchement,  and  favouring  ihe  ex- 
pulsion of  the  placenta  and  lochia.'     It  has  also  been  termed  an  aphrodisiou.* 

Borax  has  also  been  regarded  as  producing  the  effects  of  alkalies  on  tbe  Byslent,* 
When  Homberg  aEsert«d  that  boracic  acid  was  a  sedative  (sec  anlr,  p.  344),  bom 
was  supposed  to  possess  similar  properties. 

In  1S44  the  Medical  Facully  orMunicb  oBeted.  u  the  lubjeci  ota  prize  etsay,  tlie  pharaM- 
eolOBical  properliei  or  boracic  acid  and  bmoi.  Three  papiMs  were  lent  in,  one  by  Di,  Kit*- 
wanger,  lo  which  ihe  Academic  piize  was  adjudged;  b  leciiiid  by  Dr.  Huekel.io  whKh  analliM 
priia  WB(  given ;  and  a  ihinl  Uf  Dr,  Flilgnl.' 

I  Bcn  only  able  lo  give  a  ihon  abunui  or  Dr.  Biniwanger*9  oonclusioni,  diawn  fraa  Ui 
pbfiiologii'Sl  and  chemical  eiperimenU. 

In  a  pharmacological  poini  or  view,  Biniwanger  anyi,  burni  reicfnblet  carlxinale  or  Uoar- 


Like  I 


alkali 


•olulkin,  absorb*  carlnni 

ill  largo  doMa,  il  ooca«iona  oppreaiicn  o(  auxnaoh,  nausea,  and  vomiling.  It  becoinea  almrtnli 
and  ia  aAerwards  eliminated  by  the  kidncjra  and  other  secreting  oripns.  Bintwangei  ilMMMd 
il  in  Ilie  blood  ot  ihe  porul  vein,  in  the  iMie  and  Ibe  taliva.  ll  lioi,  therefore,  doubtlcM  ao  la- 
fltience  on  the  process  of  chymiHcalion.  In  very  large  and  repeaieit  doses  il  proilnce*  dw  ia- 
juriout  effecu  of  the  alkaliei:  as  in  Bam  ina  lion  of  the  slotnach  and  ttowela,  iliaonlered  dtSMtloa, 
and  ■  srorbutic  condition.  On  Btnswanger  biroseir  ihe  use  of  il  caused  an  impetifiiioiM  ■np' 
lion.  Tbe  Bulbor  nsseils  that  borax  tin*  no  peculiar  speciSceffe  '  ' 
urgans.  or  mucous  surlaces.  It  has  no  ipeciQc  power  of  exciting  uterine  contfactiona.  of  po- 
moling  menrtiualion,  or  of  curing  B]ibihoui  alfectionE;  though,  like  the  oarbonalnl  alkaline  It 
may,  by  relaxing  muscular  flbies,  slightly  relieve  spasm  of  die  uleius,  ur,  by  ila  liijlii  fbiiim 
ptopetlies,  promote  ihe  eiacuatiun  of  menstmal  blood,  or  by  iis  mill!  alkaline  ijtwliiiea  ' 
(he  condition  of  the  skin  and  mucous  sutfaces.    As  a  lilbonlylic  for 


aiders  il  more  useful  iban  any  other  h 


i  for,  i! 


it  power  for  Ihii  acid  i*  ioAn* 


.    Din.  luug.  Med.,  Jots.  1791 ;  Vogt's  Pka 
300.1813.  •  Vogl,  flji.tii.,- saJSuiuJtli 
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Phosphate  or  Soda: — ^History;  Fuepaeatiox.       627 

Id  lh«t  of  carbonBte  of  lithia,  the  rarity  of  the  latter  salt  renders  it  lees  available.    Borax  acts  as 
B  aolrent  for  uric  acid,  by  yielding  up  part  of  its  soda  to  form  the  soluble  urate  of  soda;  but  it 
hu  DO  power  ^f  preventing  the  formation  of  this  add:  it  acts  merely  as  a  lithonlytic,  that  is,  as 
B  aolTmit  for  the  already  formed  acid. 
ne  hortUt  ofpoiaA  and  the  borate  of  ammonia  resemble  borax  In  their  action  on  the  system. 

Usn. — ^As  a  local  agent,  borax  is  employed  as  a  detergent  in  aphthao  and  ulcer- 
atioQ  of  the  month.  In  some  skin  diseases,  it  has  been  nsed  with  great  benefit  .In 
pitjriasia  yersioolor  fadled  also  liver  spoU  or  chloasma^f  a  strong  solution  of  borax 
(ag  Sn  of  borax  to  tSviij  of  water)  is  a  most  valuable  remedy.  It  should  be  ap- 
plied by  a  sponge  or  rag.  A  solution  of  ^bs  of  borax  in  fSyiij  of  rose-water  is 
sometimes  employed  as  a  useful  cosmetic.  In  gonorrhoea  and  leucorrhoea  an 
aqneoos  solution  has  been  occasionally  used  ae^  an  injection  with  success.  Unguen' 
twn  horaeU  (composed  of  5J  of  borax  to  S j  of  lard)  has  been  applied  to  inflamed 
and  painful  hemorrhoidal  tumours  and  to  cracked  nipples. 

Memaify,  it  has  been  used  as  a  lithonlytic  (see  anUf  p.  287);  to  act  as  a 
diuretic  in  dropsical  affections;  and  to  influence  the  uterus  in  the  cases  before  men- 
tioned. Dr.  Copland  recommends  it,  in  conjunction  with  ergot  of  rye,  to  promote 
uterine  contractions.  I  have  occasionally  employed  it  in  amenorrhcea,  but  with 
doabtful  success. 

ADMiNiSTRATroN. — ^The  dose  of  it  is  from  half  a  drachm  to  a  drachm.  As  a 
deteigent  in  aphtha),  it  may  be  used  in  powder,  mixed  with  sugar  or  with  honey. 

HL  BOUGI89  L.  E.  D. ;  Honey  of  Botox;  MeUUe  0/ Borax. — (Borax,  powdered, 
5);  Honey  [clarified,  2>.]  Sj.  Mix.) — ^A  convenient  form  for  the  employment  of 
bonz  in  the  aphthss  of  children.  Dissolved  in  water,  it  may  be  employed  as  a  gar* 
1^  in  ulceration  of  the  mouth  and  throat 


58.  SODiE  PHOSPH AS.— PHOSPHATE  OF  SODA. 

Formula  HO,2NaO^P04-24HO.    Eqwoaknt  Wnght  359. 

HiSTORT.— -This  salt  was  long  known  before  its  true  nature  was  understood.  In 
1787^  it  was  noticed  by  Hellot,  who  detected  it  in  the  urine.  In  1740,  Haupt  de- 
scribed it  under  the  name  of  sal  mirahile  perkUuniy  or  wonderful perlated  scJt  (called 
ferkUedf  fifom  the  pearl-like  appearance  which  it  assumed  when  melted  by  the  blow- 
pipe). Rouelle,  Jun.,  in  1776,  and  Klaproth,  in  1785,  showed  that  it  was  a  com- 
pound of  phosphoric  acid  and  soda.  It  was  introduced  into  medicine,  as  a  purgatiyci 
■J  Dr.  George  Pearson. 

It  haa  had  various  names  besides  the  one  above  mentioned.  As  it  exists  ready 
fimned  in  the  urine,  it  has  been  called  sal  urinm  humanae  natiirum.  It  was 
ftnnerly  termed  the  alcali  minerale  photphoratum.  In  the  shops  it  is  commonly 
odled  Iflifafew  mrging  wait,  or  simply  tasteless  salt.  To  distinguish  it  from  the 
other  componudfl  of  phosphoric  acid  and  soda,  it  is  frequently  termed  the  common 
or  rhombic  fkosphate  of  soda,  and  not  unfrequently  the  neutral  phosphate  of  soda. 
It  has  also  been  called  the  triphosphate  of  soda  and  basic  toater, 

Nazubal  History. — Phosphate  of  soda  occurs  in  both  kingdoms  of  nature. 

«.  Iv  TBI  IiiOB«AViSBi>  KiVBDOM.— It  is  a  constituent  of  some  mineral  waters;  viz.  those  of 
SmidImkI  at  Tflplitz,  of  Geilnau,  Facbingen,  Seiters,  and  Neundorf.' 

$,  I«  Tax  Obbaitizbd  Kinodom. — It  is  found  in  the  ashes  of  plants.'  It  is  a  constituent  of 
mtUB  animal  fluids,  as  the  blood  and  urine.  According  to  Liebig,'  the  blood  owes  its  alicaline 
qnalitj,  and  its  powers  of  absorbing  and  of  giving  off  again  carbonic  acid,  to  this  salt. 

Pbxparation. — ^The  Edinburgh  and  Dublin  Colleges  give  each  a  formula  for  its 
prepaimtion.  The  London  College  admits  it  as  an  article  of  the  Materia  Medica ; 
ttat  isy  to  be  bought  ready  prepared. 

*  Gainlner,  On  Mintral  8pring$y  p.  19. 

*  Johnaoo.  Lectures  on  Agricultural  CArmtftry,  p.  331,  2d  edit.  1817. 

*  R«M4arcke»  on  tk*  Chtmutry  of  Foody  pp.  110  and  117. 


INOEGAinC  BODIES.— Phobphate  o»  Soda. 
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The  Edinbtuglt  Colltgt  orderB  of  Bonei,  burni  Id  whhenoaii.  Ill;  Sulpliarn;  Aoid  Oij  ind 
{^iv  i  CarbODUIe  nl'  ikala  a  sufficiency.  PuKeiize  llic  boiiea  sad  mix  Uiem  wilh  [lis  Bcid;  Mid 
gtiulu*!!)'  uz  piuu  or  waler;  Uiguet  for  ihiee  days,  leplacinj;  Ibe  watet  wliiali  evDiwrain;  idd 
aix  pinu  or  boilitig  water,  qihI  slrain  through  Bltong  linen  ;  pass  mote  boiling  wolpi  itamigh 
Ihe  meat  on  the  liltec  till  il  oomee  away  nearly  taiteleu.  Let  iJie  imporitict  (ubalde  in  iho 
uniled  liqtiors,  pour  off  ibe  clear  fluid,  an<l  concentrate  to  six  plntg.  Lei  [be  iinpuiiiie*  m^aii 
mile ;  and  lo  (be  clear  lirjnor,  which  i«  la  be  pouted  off  Riid  lienleJ  lo  ebulltlion,  aiid  tmrbon- 
BU  or  KiJa,  previously  diuoived  in  boiiiog  water,  tintil   the   add  u  compliMCly  nciltlkllMd. 

Set  Ibe  aoluLioD  aiidc  ID  cool  and  cry*tallize.     Mote  cryeiali  will  be  obtained  t^  ■   '''- 

evapOTBling,  adding  a  liltle  carbonate  of  aoJa  till  Ihe  liquiil  pieru  ■  reebJo  nlkalii 
on  [mdileueilj  litmus  paper,  and  tboD  allowing  it  in  cool.    FicKrve  the  crystal*  ' 

|Tbe  U.  S.  P.  directs  Bone,  buiTil  lo  wlnteueu  and  |xiwdcred,  tttx ;  Sulphuric  Acid  ftv] ;  Cat- 
bonale  of  Sola  n  lufllcient  quantity,] 

Tlije  IhMin  Celltgt  orders  of  Ox-bones,  buinei)  lo  whiteness  in  a  cleat  fire,  bi )  (Kl  aT  TIi- 
riol  of  commerce  l^lvi]  Distilled  Water   Ceag.  iTss,  or  a  sufHciew  quamiiy;   Ciyiialtianl 
Catbonaie  or  Soda  of  comnietce  tutij,  or  a  sulficient  quantity.    On  ilia  tone  oarlh.  icrfuced  to 
a  One  powder,  and  placed  in  a  large  dish  of  eardienware  or  lead,  pour  (ho  oil  of  vil/tol, 
nix  well  with  a  glass  or  porcelain  rod,  so  thai  every  par liclo  of  the  powder  i         '  "  " 

by  the  acid.  After  the  lapse  of  twentjr-lbur  hours,  add  gradually,  and  w)(b 
one  gallon  of  distilled  water,  and  Jigatt  for  (brty-eight  hours,  pouring  on  or 
water,  so  as  la  reatoie  wha(  has  been  lost  by  evaporation.  Add  now  a  aeuiiMl  plkui  Af  lb« 
WHiei.  and,  having  well  sgimted  (he  mixHire,  and  continued  the  digestion  (or  awnbei'  Iwnri  M  ' 
Ihe  whole  be  thrown  upon  a  calico  fillet )  and,  when  the  liquid  has  ceased  to  utdile  thrDagbi 
let  Ibe  precipilBie  be  repeatedly  washed  with  boiling  distilled  water,  until  (lia  waihiofs,  al- 
lowed to  drop  on  blue  littnuii  paper,  redden  il  only  in  a  very  slight  deftrfe.  ConOBntrwo  lb* 
filtoied  salulion  and  washings  to  the  bulk  of  one  gallon,  and,  baviog  set  it  by  for  iwontr-low 
hours,  pass  it  through  a  filler.  To  Ihe  filtered  solution,  raised  lo  the  leiuperatun:  of  911", 
gndually  add  the  carbonate  of  soda  previously  dissolved  in  Iwo  gallons  of  lading  wale*,  aUil 
the  mixture  acquires  a  slight  alkaline  reaction,  and  then  place  ihe  whole  Upon  u  calico  fltter. 
Tbe  clear  solution  which  passes  through,  when  concenltitled  until  a  film  begins  lo  Ibrin  On  it* 
SUrAee,  will,  upon  cooling,  aflhrd  crystals  of  phosphate  of  soda  ;  and  ftotn  ihc  nioilier  liquor  an 
additioeal  produm  may  be  obinineil  by  fotiber  concentration.  The  salt,  when  dried  on  bloniiig 
paper,  should  be  prewtved  in  a  well-slopped  IkjUIo. 

The  products  obtiuncd  bj^  the  mutual  reai;tioii  of  sulphuric  acid  ftnd  boo»«ih 
are  corbunic  ucid,  eulpbate  uf  lime  and  a.  soluble  superphosphate  of  lime  (m«  aate, 
p.  346} ;  ihe  latter  remains  in  solution, 'wbile  the  secoud  is,  for  the  most  put,  pre- 
cipitated. On  the  additiou  of  carbonntc  of  soda  to  the  liquor,  phosphate  of  sodi 
is  formed  in  Mlution,  subphosphate  of  lime  ia  precipitated,  aod  carbonic  hdd  gu 
eecapea.  A  slight  excess  of  carbonate  of  soda  promotes  the  formation  of  atymt 
of  phosphate. 

Propebties. — This  salt  cnralatliies  in  oblique  rhombic  prisms  beloDgiog  to  tlis 
oblique  pristnatic  system  (see  ante,  p.  18G).  The  cry.stala  are  transparent,  bat  ij 
exposure  to  the  air  effloresce  and  become  opaque.  Their  taete  ia  cooling  safiae. 
They  react  feebly  on  vegetable  i«»lour  like  alkalies.  When  heated,  tbey  undei^ 
the  water<r  fusion,  give  out  both  their  basic  water  and  water  of  crjstalliiation,  IM 
form  a  white  ransa  called  pyTophotpkate  of  soda;  (2NaO,6PO*).  The  CTyetalaof 
phosphate  of  Boda  require,  for  their  solution,  four  times  their  weight  of  CoM  Of 
twic«  their  weight  of  hot  water  :  they  are  nearly  insoluble  in  alcohol. 

C/taracftrinlifa, — Aa  a  soda-salt  it  is  known  by  the  tests  for  ihia  bam  almdy 
mentioned  (see  fuitv,  pp.  512-13).  As  a  tribasic  phosphate  its  charactoriBlicB  h«v« 
been  already  stated  (see  ante,  p.  35l>).  Another  character  by  which  this  salt  is 
known  is  its  crystalline  form. 

Composition. — 7'he  following  is  the  compoeitioQ  of  this  salt: — 

junu,     B(.  Wi.      Fit  Vi»i.       BirtMm.        Clark. 

Soda ....,,..    g    ... 

Tntiasie  Pbosshorii  Acid  .    1    .  .  . 

Bssia  Water I    ... 

WaiiriifCiTsUlllaauoa   .M    ... 

CtTSUlllicd  RliDinfate  I  , 

Pbusi^luils  u|-  S«lii   (  '  '    *    -     - 

If  this  salt  be  dissolved  tu 
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SO^y  it  oratalliies  with  only  fourteen  atoms  of  water  of  crystallisation.   HO,2NaO; 
cP0»,14H0. 

Impurity. — ^As  met  with  in  commerce,  phosphate  of  soda  is  nsuallj  tolerably 
pore. 

Exposed  to  the  air,  it  slightly  efHoTosces.  It  is  dissolved  by  water.  The  solution  feebly 
chaniges  Uie  colour  of  turmeric  to  brown.  What  is  thrown  down  by  chloride  of  Ixarinm  i» 
urbite,  and  dissolves  in  nitric  acid  without  eficrvescenca  The  precipitate  by  nitrate  of  silver  is 
jelloWy  and  also  dissolves  in  nitric  acid.  100  grains  heated  to  redness  lose  02.3  grains  of 
vatar:  the  residue  dissolved  in  water  yields  a  white  precipitate  with  nitrate  of  silver. 

If  the  precipitate  caused  by  the  cliloride  of  barium  be  not  totally  soluble  in  nitric 
addy  a  sulphate  is  present.  If  that  caused  by  nitrate  of  silver  do  not  entirely 
dissolve  in  nitric  acid,  a  chloride  is  present. 

"  An  efflorescent  salt:  45  grains  dissolved  in  two  fluidounces  of  boiling  distilled  water,  and 
precipitated  by  a  solution  of  50  grains  of  carbonate  of  lead  in  a  fluiilounoe  of  pyroligneou.< 
acid,  will  remain  precipitable  by  solution  of  acetate  of  lead.*' — Ph.  Ed. 

Phtsiolooigal  Effects. — In  doses  of  an  ounce,  or  an  ounce  and  a  half,  it  acts 
as  a  mild  antiphlogistic  purgative,  like  sulphate  of  soda. 

In  smaller  doses  it  operates  like  other  saline  substances  (see  ante,  p.  217). 
Being  an  important  and  essential  constituent  of  the  healthy  blood,  it  has  been 
aapposed  that  this  salt  would  be  less  obnoxious  to  the  organism  than  those  salines 
which  are  not  constituents  of  the  body,  and  that  it  would  pass  into  the  system  more 
readily.  Moreover,  some  benefit  has  been  expected  from  its  inflaence  as  an  agent 
acting  on  the  blood,  sometimes  supplying  a  deficient  ingredient  and  modifying  its 
earn.  Furthermore,  in  diseases  of  perverted  nutrition  in  which  there  is  a  defi- 
ciency of  phosphates  in  the  tissues,  and  in  maladies  in  which  the  urine  is  deficient 
in  phosphates,  this  salt  has  been  employed  with  the  view  of  supplying  to  the  system 
one  of  its  normal  and  apparently  deficient  constituents.  Most  of  these  notions, 
bowcTer,  are  hypothetical,  and  have  not  been  supported  by  experience. 

Uses. — ^As  a  purgative  it  has  been  employed  in  the  diseases  of  children  and 
delicate  persons,  in  preference  to  other  saline  substances,  on  account  of  its  slight 
taste  and  mild  action  on  the  stomach.  It  is  well  adapted  for  febrile  and  inflamma- 
loiT  disorders. 

It  is  one  of  the  substances  which  have  been  employed  in  cholera  to  restore  to 
die  blood  its  deficient  saline  matters^  (see  ante,  p.  219). 

Od  account  of  its  supplying  phosphoric  acid,  it  has  been  supposed  to  be  par- 
ticularly applicable  in  those  diseases  in  which  there  is  a  deficiency  of  phosphate  of 
lime  in  the  bones.  Now,  there  are  two  distinct  diseases  in  which  there  is  a  defi- 
ciency of  earthy  matter  in  the  bones :  viz.,  rachitis,  in  which  there  is  a  defective 
deposition  of  phosphate  of  lime ;  and  mollitics  ossium,  in  which  the  calcareous 
phosphate  has  been  absorbed.  In  neither  of  these  maladies,  however,  is  there  any 
midenoe  that  the  prime  cause  is  a  deficiency  of  material  in  the  system  :  it  seems 
nlbrable  rather  to  perverted  vital  action ;  and  there  is  no  evidence  that  this  has 
been  relieved  by  the  use  of  phosphate  of  soda. 

It  has  also  been  administered  in  diabetes.  It  has  been  resorted  to  for  the  pur- 
pose of  supplying  the  system  with  an  ingredient  in  which  it  was  supposed  to  be 
deficient.  For  in  this  malady  the  phosphates  of  the  urine  are  stated  to  be  diminished. 
SimoD,'  however,  declares  that  the  amount  of  earthy  phosphates  in  diabetic  urine 
is  not  much  below  the  normal  average.  Nicolas,  Gueudeville,'  Dr.  Latham,*  and 
Dr.  Sharkey"  have  employed  phosphate  of  soda  in  diabetes  with  asserted  benefit. 
liis  said  to  promote  the  healthy  action  of  the  stomach,  to  keep  the  bowels  regular, 
and  to  lessen  the  discharge  of  urine. 

'  I>r.  O'Sbanghnessy,  Report  on  th«  Chemical  Pathology  of  Malignant  Cholera,  p.  51. 

*  Animal  Ckemittrjfy  vol  ii.  p.  204. 

*  NIcolaa  et  QueaUrville,  Rccherches  et  Exji^ri^nces  MidiraUs  sur  la  DiahHe  Suerie,  Purir,  1&03. 

*  FnetM  and  Opinion*  concerning  Diabetes,  L<>nii.  1811. 

*  Tran$aetian9  of  the  Auoeiation  of  Fellows  and  Licentiates  of  the  King  and  Queen^s  College  of  Physi- 
dam  in  Jrtlastd,  rol.  ir.  p.  379. 
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INORGANIC  BODIES.— Htposciphitb  of  Soda. 


I'hoFpliate  of  mda  is  odc  pf  the  substances  which  have  been  employcii  as  a  wlvenl 
for  litbio  ucid  crolculi  (see  tinif,  p.  2H7). 

Abminibtration. — As  a  purgative,  it  is  given  in  dosea  of  from  MX  to  twelve 
drucbms.  It  in  bcut  taken  in  brol.li  or  eoup.  As  an  alterative,  the  dose  ia  one  or 
two  eorupk'B  three  or  four  times  a  day. 

80LDTI0  SI1D;E  PlIflSPDATIS,  E.;  Solulion  of  F!io>pluitc  o/ Safo.—( Phosphate 
of  Soda  [fre«  of  cfiiiiresceucc]  gts.  clixv;  Pistilled  Water  (^viij.  I>i8»wlTo  the 
ealt  in  the  watsr,  and  k>xp  the  BoluUua  ia  weU-closed  bottles). — Used  only  aa  a 
teat. 

I'boBpbste  of  soda  is  priucipally  valuable  as  a  test  for  magnesia  (aee  Magnena), 
It  ia  also  u^eU  to  prei'ipiiaie  utriuiQ  uietallio  oxidea,  especially  oxide  of  lead  (wo 
Jjilharyyrani,  Ilimilii  Attfus,  and  I'lamUi  Curlmnas). 


60.  Sodce  Hyposulphia.  —  Hyposulphite  of  Soda. 

Firmula  NaO.alJ'.    EquivulfU  H'tight  79. 

Ryponlp^it  nalrinit  leii  twlimi,-  Sulphit  xxf*  mlphwalM. — First  iMJonl  by  Chnnsiict'  ia 
1709.  Id  rliB  Kieiiali  Codex  tin  IbSB,  (lie  IblluwiiiK  rlirectioiii  are  given  Tor  iIil-  pti-panlioa  ut 
till!  Mil:  Take  of  Cryiullami  Caibuinta  or  Sa<lB  3S0  puis;  DiMitled  WhIhi  CIO  pmrU; 
Sublimed  Sulpbur  40  pnrtf.  DihoIvb  ihe  ontbonnie  in  Uie  waier,  add  ihe  nilpbur.  and  pOM  a 
ilreainoTaultibiirouiBcid  thrbiish  llie  Hiluiiun.  Wfaea  tlie  gu  ibnll  be  ia  exoew  in  itis  lH|tiC«, 
liypoeulpliile  or  hiiId  ia  in  goluliori.  1'ti«n  boil  Toe  a  few  iiiioutes,  filler,  evaporale  by  a  gvalla 
heal  10  N  lliinl  of  its  vuJDnie,  >iiil  >el  aiiile  In  a  cool  place,  ilial  ciyaials  may  Ibcm.  In  ibi* 
proo^n  enrbonip  arid  is  evolue.1.  and  iho  liyposiitphiiB  of  soiln  IbfmeJ  io  solution.  KaO.CO* 
-fSO)-|-S~^aO,^lO'-|-CC<.— Tliere  Bte  teveiul  utbei  method)  of  preparing  tbi>  alv  Tha 
followiiig  18  given  by  Walviiiiei'  ni  a  reai!/  idoiIb  or  pre|iaring  ii :  Pure  cryilalllted  carbonate 
of  whIb  it  (liicil  at  iniwb  s>  potiibie,  and  leduceil  to  a  6ne  powder  ^  1  lb.  of  il  i>  lUnn  miMd 
Willi  lU  oa.  of  floH-et)  of  sulpbur,  aad  tbe  miliuie  beoied  io  ■  glnis  or  porcelain  disb  Kiaduall]', 
until  llie  BUlpbur  melu.  Tlie  mars,  wliicb  cnkei  logeiber,  is  kept  nl  this  lempeialure,  aud  u 
diviileil,  iiicreJ,  and  mixed,  in  order  ibai  eacb  part  may  bo  brouEtit  inio  cootacl  with  ihe  abno- 
sphere.  Tbs  tulphiirrt  or  KKliiim  TormeJ  p«uet,  undet  ih'K  circumslanaeB.  b] 
of  olyKen  rioro  tlie  nlmospbcie,  widi  a  aliKbL  iacandeaoence,  giailually  into  nulphiM 
]l  i«  dissolved  in  water,  flllored,nDd  ilis  liiiuid  immcilialely  boiled  wit b  flowers  orBulpboi;  Iha 
filtered,  nearly  colourleti,  siroD|tly  concentraied  liquid  affurds  bypo<ulphile  of  soda  ia  lecy  pun 
end  tMBUiirul  ciysiali.  and  in  Inrt-e  rjuntKiiy, 

AccotdlnH  10  Mitscherlich.  hyposulphite  of  loda  cryinllizes  from  a  hoi,  watery  tolulion  wilh- 
out  any  Waiet  of  crystal  lixni  a  >ti,  NaO,h'0'j  but  Oom  a  less  coDoeniraled  tolulion  It  separalM  in 
Ittgfl,  transparent, oWifjUB  prisms  composed  of  NaO,i*0',aHO.  Tbe  or/sials  are  adoutleaa,Rnd 
bave  a  uwl,  aflerwurJi  biiier,  loste.  They  readily  dissolve  io  WRter,  but  not  in  ak-ohol.  If 
sulphuric  acid  lia  added  lo  a  solution  of  tliJs  tall,  aulpbuious  acid  is  disengageil,  aiid  lulpliar 
precipiinled.  Wilh  niltale  of  lilver  the  byposulphiie  of  toda  yields  a  white  precipitate 
(AiiO,&'0'),  which  ultimately  becomes  black,  owing  lo  its  convenion  into  inlphuiei  of  nlver. 
A|^  (wbicli  precipilBles},  and  sulphuric  Bciil,  SO'  (which  remains  in  tolulion).  lu  power  of 
diuolving  chloride  of  illver,  as  wtll  as  oibur  orgeaiine  compounds,  bas  led  to  its  UM  ia  lbs 
DBgnerreolype  proceu. 

Jlypoeulphiie  of  soda  operates  ns  a  resolvent,  alietsiiTe,  and  ludoriUc  It  was  first  employed 
in  medicine  by  Chaussicr,  and  alletwarda  by  Cazenave,  Pleiscbl,  Van  Mons,  Raviiisa,  ami 
Olhera,  Il  has  been  used  as  a  siilisiilnie  for  ibe  natnial  sulphurous  wsiers  (see  anft,  p.  3l9)i 
in  chronic  oiiianeoua  maladies  (acne,  porrlgo,  fca )  and  vitcBral  aliipctions  mused  by  ibeU  ma 
tasuisii;  in  tecondBiy  syphilis;  in  gculy,  rheiimaua,  and  hemorrhoidBl  affecuaiu)  aud  In  biliary 
calculi,  on  which  ibis  salt  ii  said  to  have  a  sol  veal  action. 

The  hypOiulphite  is  employctl  inleriiatly  in  pills,  or  in  aqueous  solution,  in  Uoaes  of  ftom 
gij  II)  3j.    Eliernalty,  il  Is  u.eii,  dissolved  in  water,  for  (he  prepBratlon  of  lotions  and  badii. 

1,  itiaurc*  £OD«l  UttMVinni*;  Sgnp  of  Ik  HfpotmlphUt  af  Soda  ;  Syr^nii  CSiOn  JH^ 
•u^iAtiratt. — Hylmsnlpbitu  of  5o<l«  Jj;   Water  (JalJi  Sugar  ^luiij.     IJissolve  wiib   0  gentle 


solving  from  %\  lo  Jiv  (awonling  to  circuinBlann 


Sulphate  Of  Soda  : — Histort;  Prepabaxion.  531 

of  witer  to  foim  a  bath,  which  is  sometimes  employed  as  an  artificial  sulphur  bath.  Some* 
times  a  small  quantity  of  dilute  sulphuric  acid  or  of  vinegar  is  added  to  the  bath  while  the 
pAtioot  is  immersed,  by  which  sulphurous  acid  and  sulphur  arc  set  free. 


61.  SodeB  Bisulphis.— Bisulphite  of  Soda. 

Two  compounds  of  soda  and  sulphurous  acid  are  known,  viz. : — 

1.  The  neutral  or  roonosulphite NaOiSC 

2.  The  bUulphite NaO,22N02 

If  an  excess  of  sulphurous  acid  gas  be  passed  through  a  solution  of  one  part  of  crystaltized 
oarbmate  of  soda  dissolved  in  two  parts  of  water,  the  solution,  as  it  cools,  deposits  crystals  of 
the  ^tu^Uf  of  toda,  NaO,2SOS,0HO  (Clark).  This  salt  forms  four-sided  rectangular  prisms, 
which  redden  vegetable  blues,  have  an  acid  taste,  and  smell  of  sulphurous  acid. 

If  the  solution  of  the  bisulphite  be  saturated  with  carbonate  of  soda,  the  neutral  or  mono- 
mi^UUf  commonly  called  tulpkite  o/todcL,  is  obtained.     It  crystallizes  in  prisms.    NaO.SO'fSHO. 

A  sulphite  of  soda  has  been  employed  in  medicine;  but  as  its  efficacy  depends  on  the  sul- 
pbmoiu  acid  which  it  contains,  it  is  obvious  that  for  medicinal  pur[x>des  the  bisulphite  is  to  be 
pnferred  to  the  neutral  sulphite. 

Bisulphite  of  soda  has  been  used  as  a  resolvent,  disinfectant,  and  antiseptic;  but  its  effects 
ha^e  scarcely  been  examined.  When  the  epidemic  cholera  raged  in  Paris,  MM.  Kurz  and 
MmumI  recommended  the  employment  of  sulphurous  acid  fumigations  in  the  narrow  streets  of 
the  capital  (see  ante^  p.  459),  and  tlie  exhibition  of  the  sulphites  of  soda  and  potash  to  the 
patioiits.' — ^The  dose  of  this  salt  is  from  ^ss  to  gj. 

A  solaiion  of  bisulphite  of  soda  has  been  used  as  a  preservative  of  bodies  for  dissection. 
The  aolution  is  prepared  by  passing  sulphurous  acid  through  a  concentrated  solution  of  crys- 
HHwid  carbonate  of  soda,  taking  care  that  the  liquid  is  fully  saturated  with  gas,  for,  if  it  retains 
nf  alkaliue  properties,  it  promotes  rather  than  retards  putrefaction.  As  much  of  the  solution 
M  the  Teasels  will  contain  is  injected  by  one  of  the  common  carotid  arteries ;  and  when  all 
necessary  conditions  have  been  observed,  it  will  preserve  a  bubjoct  from  putrefaction  during  a 
mooth  or  six  weeks.'  This  antiseptic  process  has  been  used  with  great  success  in  the  Parisian 
■oeiomical  schools.  The  advantages  of  this  solution  are,  that  while  it  preserves  the  body  from 
putrefaction,  it  does  not  destroy  the  scalpels,  and  dues  not  cause  any  inconvenience  when  ap- 
plied to  cuts  or  abraded  surfaces.^ 

Salphite  of  soda  is  sometimes  used  to  prevent  the  fermentation  of  vegetable  juices.  When 
ft  iew  grains  of  it  are  put  into  a  bottle  along  with  a  fermentable  juice,  the  acid  of  the  latter 
deeooiposes  the  salt,  which  evolves  sulphurous  acid.  This  is  endowed  with  a  remarkable 
power  of  preventing  fermentation,  probably  by  dcstroyinj:  tlie  yeast  [>lant  or  its  seeds. 


e2.  S0D2E:  SULPHAS.  —  SULPHATE  OF  SODA. 

Formula  NaO.SO'.    Eguivaknt  Wtight  71. 

HI8TORT. — Sulphate  of  soda  (also  called  natron  vttriolatum,  Glauher^s  saUj  sal 
catharticuM  Glaulteri,  or  ml  mirabUe  Glauheri)  was  discovered  in  1658  by  Glauber. 
Natural  History. — It  occurs  in  both  kingdoms  of  nature. 

«.  Iv  TBV  IvoaeAHiaso  Kivbdox. — As  an  efflorescence,  the  hydrous  sulphate  of  soila  is  met 
with  in  various  parts  of  the  world.  In  the  anhydrous  state,  mixed  with  a  minute  portion  of 
ewbonate  of  soda,  it  constitutes  the  mineral  called  Thtnardilt,  Sulphate  of  soda  is  a  constituent 
of  rnanj  mineral  waters  (see  anlt^  p.  322). 

tf.  Iv  ma  OaeAHizxo  Kihodom. — It  is  found  in  the  ashes  of  some  plants  which  grow  by  the 
•ee-ahore ;  as  the  Tctnumx  gallica.  Lastly,  it  is  found  in  some  of  the  animal  fluids ;  as  the  blood 
Hid  orine. 

Peuepabation. — Sulphate  of  soda  is  a  product  of  several  processes^  especially  of 
die  miumfiM^ture  of  hydrochloric  acid. 

The  £dmbwgh  College  orders  of  the  salt  which  remains,  a(\er  preparing  Pure  Muriatic  Acid, 
ISJ;  Boiling  Water  Oiij;  White  Marble,  in  powder,  a  sufficiency.     Dissolve  the  salt  in  the 
;  add  the  marble  so  long  as  effervescence  takes  place  ;  boil  the  liquid,  and  when  neutral 


'  Mftrat  etde  Lens.  Diet.  Mat.  Mid.  t.  vi.  p.  484.  *  Hamilton,  Lancet^  Jon.  20,  IbiQ,  p.  13d. 

'  Mftrat,  Diet,  dt  Mat.  Mid.  Supplement,  ou  t.  vii.  p.  670, 1846. 
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INORGANIC  BODIES :— Sdlphatb  or  Soda. 

^r  wiih  boil  ing  wiwr.  arlding  ilie  « 
coneenlime  uniil  a  pelliole  begins  to  Ibtm,  and  ihen  let  ihe  liquid  c< 

The  salt  wbicli  remains  after  the  diatillntion  of  bydroclilaric  acid  iasiilphato  of  Bodi 
usually  cnDtaminated  with  some  free  eulphurio  acid,  to  neutriLlizc  which  llie  Edia- 
fanrgh  College  uses  marble  (carboDatc  of  litne). 

Iituousequeneeof  the  CDonnonBCODBUinptioii  of  sulphate  of  soda  in  the  manufncture 
of  carbonate  of  soda,  makers  of  the  kltcr  artjcle  are  obliged  to  procure  the  sulphate 
purposely,  bj  the  addition  ofsulphuriu  ncid  to  chloride  of  sodium  (sec  aii/e,  p.  515). 
PftOPEBTIEB. — It  crystallines  in  obliijne  rhombic  prisms,  which  belong  to  the 
oblic|Ue  prismatic  systfim.     To  the  tast«  this  salt  is  cooling, 
Fig.  91.  anj  bitterish  saline.     By  exposure  to  the  air,  it  cfHnreMce. 

When  healed,  it  undergoes  the  watery  fusion,  gives  out  its 
wat«r  of  crystal  I  i  station,  and  thereby  bfoomes  a  white  »Iid, 
and  at  a  red  heat  it  again  becomes  liquid.  One  part  of  it  dis- 
solves in  three  parts  of  water  at  GO",  or  one  part  of  water  ftt 
212'.    It  is  insoluble  in  alcohol. 

Ckararten'ilirt. — Its  characttriatics  are  those  for  sulpbnric 
acid  and  soda  before  mentioned  (see  anle,  pp.  3G8  and  617). 
To  these  may  bo  added  its  crystalline  form.  From  the  biaoi- 
phato  of  soda  it  is  distinguished  by  its  not  reddening  litmus, 
and  by  its  less  solubility. 
Crystals  of  anhydrous  sulphate  of  toda  (NaO,SO0  are  distinguished  by  their  form 
being  the  rhombic  ocCohedroti,  and  by  their  not  losing  weight  when  heated. 

The  oclohj/draled  gtdphale  ofvAa  is  distinguished  from  the  dcinhj/dTulrd  tu^Aatt 
(the  common  sulphate  of  the  shops)  by  the  shape  of  the  crystals,  which  are  quadran- 
gular tables  or  double  four-sided  pyramids ;  by  their  peculiar  hardness,  and  by  the 
quantity  of  water  which  they  loee  when  heal«d. 

CoMlosmoN. — The  ordinary  crystals  of  sulphate  of  soda  have  the  following  oom- 
position : — 

J'oms.  Eg.  HI.  Ptr  Ctnt.  StrsNM           Wivd. 

Soda       1     .  .     31     .  .     10.35    .  .'    11(34     .  .     1B.S 

Sulpburic  AciU 1     .  .    40     .  .    24  S9     .  .    24.7il     .  .    S*3 

Waier 10    .  ,    WJ    .  .    &0,90    .  ,    sa.OO    ,  .    *W 

Oidinar7CrrilalsorSulphaleorSoi]a   1      .     .  161      .     .   lUU.OO     .     .  lOaOO     .     .     990 

Tliese  Diyslals  may,  therefore,  be  denominated  the  ileeah^drate  0/ lulpluiia  0/ mda, 
todistinguish  them  from  the  «n/i^roitiw(^)Ao(e  as  well  as  the  ociohi/ J rair.  0/ talfhaU 
of  toda  above  alluded  to. 

PURiTV. — The  crystallized  sulphate  of  soda  of  the  shops  is  usually  sufficiently  pure 
for  medical  parpoacB.  The  presence  of  chlorides  in  it  may  be  detccleil  by  nttnie  «f 
silver. 

ElipuMd  la  ibe  air,  ii  falls  10  pou-iler.     It  i>  ilisKilved  by  wstpc. 

■alulion.     100  par'B  of  ibis  rait  lose  56.5  parts  of  wHiet  by  u  sifong  I 

in  water  yield,  on  Ibe  ad<liiionof  ohioride  of  barium  nud  byilrochlorio  acid,  71  gni 

of  baryla  dried  by  a  itrong  htat — PA.  L. 

PiirsioLOOiCAL  Effects. — It  is  a  mild  but  efficient  cooling  lasative  or  purgatin 
salt,  promoting  secreUon  and  exhalation  from  the  mucous  membrane  of  tliu  sUiaiioh 
and  bowels,  without  causing  inBammation  or  fever.  The  antiplaatlc  effects  of  tfds 
salt  have  already  been  noticed  (see  ante,  pp.  158  and  217),  as  well  aa  it«  eadosmotio 
effects  (see  ante,  pp.  141-2). 

Uses. — It  is  employed  as  a  common  por^pitivc,  either  alone  or  added  to  other  pur- 
gatives. It  is  applicable  in  fevers  and  inflammatory  affections,  where  we  want  to 
evacuate  the  bowels  without  iucreasiug  or  causing  febrile  disorders. 

Admin isTOATioN. — The  usual  duso  of  it  is  from  3vj  to  5viij.  When  dried  SO  *& 
to  expel  the  water  of  crystalliwition,  5''i**  ^^  "*  *"  efficient  purgative. 
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Ghlobidx  OF  Sodium  : — ^Hibtobt;  Preparation.  633 

63.  SODn  CHLORIDUM.— CHLORIDE  OF  SODIUM. 

Formula  NaCL    EquhaktU  Weight  5S.5. 

History. — As  this  salt  is  a  necessary  and  indispensable  seasoning  to  our  food,  it 
doubtless  must  have  been  known  to,  and  employed  by  the  first  individuals  of  our 
noe.  The  earliest  notice  of  it  occurs  in  the  writings  of  Moses^  and  Homer.'  It  has 
reoeiyed  various  names,  such  as  common  salt  {ml  commune)^  cidinary  salt  (ml 
ddinare),  sea  mU  (ml  marinttm),  and  muriate  or  hydrochlorate  of  soda  (sodse 
murtoB  yel  hydrochloras).  Its  more  correct  appellation  is  chloride  or  chloruret  of 
9odium  [sodii  chloridum  sen  chloruretum).  These  names  must  not^  however,  be  con- 
fcunded  with  '^  chloride  of  soda"  or ''  chloruret  of  soda/'  or ''  chloruret  of  the  oxide  of 
■odium/'  terms  which  are  applied  to  a  bleaching  solution  of  hypochlorite  of  soda 
(boo  Sodm  Hypochhris), 

Natural  History. — It  occurs  in  both  kingdoms  of  nature : — 

«.  Iv  TBI  Inoboahizxd  Kihgdom.-— An  enormous  quantity  of  this  salt  is  contained  in  the 
waters  of  the  ocean.  At  an  average  calculation,  sea  water  contains  2.5  per  cent,  of  chloride  of 
■odium  (see  a»/e,  p.  314).  It  is  found  also  in  great  abundance  in  mineral  waters.'  It  has  not 
hitherto  been  found  in  the  oldest  stratified  rocks,^  but  is  met  with  in  all  the  later  formations. 
Thos  Mr.  Featherstonhaugh'  states,  that  salt  or  brine  springs  occur  in  certain  parts  of  the  (Jnited 
States^*  in  the  old  transition  slate  rocks.  Salt  springs  occur  in  various  parts  of  England,  in  the 
tBtU  msttssuraj  The  rock  salt  of  Cheshire,  and  the  brine  springs  of  Worcestershire,  occur  in 
the  old  red  sandstone  group,*  The  salt  of  Ischel,  in  the  Austrian  Alps,  belongs  to  the  oolitic 
groi^,*  as  does  also  that  found  in  the  lias  in  Switzerland. '^^  The  immense  mass  or  bed  of  salt 
near  Cardona,  in  Spain,  and  which  lias  been  described  by  Dr.  Traill,**  occurs  in  the  cretaceous 
msp.^  The  salt  deposit  of  Wieliczka,  near  Cracow,  belongs  to  the  supracretaceous  group.^ 
liutljr,  in  the  Crimea,  salt  is  said  to  be  daily  accumulating  in  the  inland  lakes. 

B.  br  TBI  Oboahizbd  KiireDOM. — It  is  found  in  plants  which  grow  by  tlic  sea  side,  in  the 
hlood  and  urine  of  man,  Stc. 

Preparation. — The  salt  consumed  in  this  country  is  chiefly  procured  by  the 
emporation  of  the  water  of  brine  springs.  The  salt  districts  are  Northwich,  Mid- 
dlewich,  and  Nantwich,  in  Cheshire;  Shirley wich,  in  Staffordshire;  and  Droitwich, 
in  Worcestershire.  In  Cheshire,  the  rock  salt  (called  vl\so  fossil  mlt,  ml  fossUls  or 
9al  ffemmss)  constitutes  two  beds,  which  vary  in  thickness  from  4  to  130  feet,  and 
are  separated  by  a  bed  of  clay,  10  or  12  feet  thick ;  the  uppermost  bed  of  salt  being 
80  or  more  feet  from  the  surface  of  the  earth.  It  is  for  the  most  part  of  a  reddish 
eoloiir,  but  is  also  met  with  in  transparent,  colourless  masses.  It  is  called  in  com- 
aieroe  Frus&ia  rock,  and  is  largely  exported  for  purification.  Brine  springs  are  met 
with  both  above  and  below  the  level  of  the  beds  of  rock  salt. 

The  brine  is  pumped  up  into  cisterns  or  reservoirs,  from  which  it  is  drawn  when 
wmnted  into  large  oblong  wrought  iron  evaporating  pans,  which  are  usually  worked 
with  four  or  more  fires.  If  the  brine  be  not  completely  saturated  with  chloride  of 
■odinniy  a  little  rock  salt  is  added  to  it.  By  the  evaporation  of  the  water,  the  salt 
deposits  in  crystals.  The  impurities  separate  in  the  form  of  a  scum  (which  is  re- 
mored  by  a  skimming-dish),  and  of  a  sediment  called  pan-scale,  pan-scratch,  or 
jpan-bake.  The  grains  or  crystals  of  salt  vary  in  size  according  to  the  degree  of 
neat  employed  in  their  preparation.  The  small-f/raified  salt  is  formed  by  the  strong- 
est hea^  and  constitutes  the  butter,  stoved,  lump,  or  basket  salt  of  commerce;  while 

>  Gca.xix.96;  Lev.  ii.  13.  *  Iliad,  lib.  ix.914. 

*  Gairdner,  On  Mineral  Spring.^^  p.  12.  *  De  la  Bcche,  Recherehts  in  Thioret.  Geol.  p.  31. 
»  FkU.  Mag.  N.  i5.  vol.  v.  p.  139;  vol.  vi.  p.  75;  and  vol.  vii.  p.  188. 

*  For  aa  acconnt  of  the  American  wilt  lurnintiun,  consult  J.  van  Renssetner's  Essay  on  Saltj  contain- 
img  Notiees  of  its  Origin,  Formation,  Geological  Position,  and  principal  Localities,  enibracing  a  particu- 
imr  Description  o/' the  American  Salines,  yieyv  York,  19SQ. — This  author  statei  that  the  American  salt 
fomation  occurs  in  the  old  red  lunditone. 

^  Bakewell,  Introd.  to  Geology,  4th  edit.  p.  253. 

*  Trams,  Oeol.  Society,  vol.  i.  p.  3^,  and  vol.  ii.  p.  94. 

*  Sedgwick  and  Murchisfn,  Phil.  Mag.  N.  S.  vol.  viii.  p.  lO'i. 

"  Bakewell,  op.  cit.  p.  253.  "  7Vn«t.  Geol.  Society,  vol.  iii.  p.  404. 

**  De  la  Beche,  op.  cit.  p.  203.  "*  Jbid.  p.  27U. 


»«~  ./■  11.  I"— ~  Sil,  ,«;.,,  „  ,(,  Bi„  H-,„„,  CMfn. 
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INORGANIC  BODIES.— Chloriob  or  SoonrM. 

lUc  larger  crystals,  forroing  tbo  hay  and  JJthfry  tallt  of  oominerce,  arc  fiirined  at  a 
lower  Wmperature.' 

In  snroe  pluces,  oliloride  of  sodium  is  obtaiued  from  sea  water;  but  tiie  mode  of 
eitraolion  varies  aecorUing  lo  circum stances.  In  France,  and  on  the  ehoree  of  lie 
Meditcrrauean,  it  is  procured  bj  solar  evaporalioD,  and  is  tlien  called  Ing  tali. 

Tie  FrcucU  tuU  mortluis  (mie  Fig.  94)  are  shallow  basins  or  pans  of  clay,  exc»- 
TBted  along  tbe  sea  shore.  Tbe  water  is  adniiLtcU,  by  a  sluioe,  into  a  reservoir, 
whore  evaporaiioo  goes  on  while  mechanioal  impurities  are  deposited.  It  then 
passes  by  a  subterraueous  coinmunication  into  a  series  of  reulangular  pans,  and  pro- 
ceeds by  a  very  circnitoufl  route  through  them  to  anotliur  subterranean  gutter,  by 
which  it  is  conveyed  into  a  long,  narrow,  circuitous  canal.  From  this  it  passes  into 
a  second,  and  eubsequently  into  a  third  series  of  salt  pans.  During  tbe  whole  of 
this  time  it  is  undergoing  evaporation,  and,  when  it  arrives  at  the  ihitO  series  of 
pans,  it  is  so  far  concentrated  that  crystallization  is  siion  eBected.  The  salt  istnwwa 
to  be  on  the  point  of  crystallizing  wben  the  li(|uid  assamcs  a  reddish  tint  It  is 
then  withdrawn  from  the  pans,  and  collected  upon  the  borders,  in  conical  or  pyt^ 
midal  heaps,  when  it  drains  and  dries.  These  operations  begin  in  March,  and  tinisb 
in  September.' 

At  Lymington,'  in  Hampshire,  salt  is  prepared  from  the  sea  water,  whiob  is  ad- 
mitted into  a  reservoir  or  pond,  and  from  this  successively  into  three  series  of  brine 
pits  or  «alt-pan»,  where  tbe  water  is  partly  evaporated  by  solar  heat.  When  the 
liquid  has  acquired  a  sufficient  density,  it  is  oonveyed  into  rectangular  iron  pai», 
where  it  is  evaporated  by  artificial  heat  Eight  hours  are  required  to  boil  each 
charge  to  dryness.  Tba  salt  is  then  removed  into  wooden  troughs  or  cisterns,  per- 
forated by  holes  in  the  bottom,  where  it  is  allowed  to  drain;  and  is  afterwards  re~ 
moved  to  the  warehouse,  where  it  also  drains.  The  drainings  from  the  wooden 
trough  drop  on  upright  stakes  (old  broom  bandies,  &c.),  and  on  these  tbe  salt  con- 
cretes in  tbe  course  of  ten  or  twelve  days,  forming  large  stalactitic  masses  called 
nalt-cuU,  each  weighing  (lO  or  BO  lbs-  The  residual  liquor  (bitlem  or  the  hittrr 
liquor)  is  received  into  underground  pits,  and  during  the  winter  season  ia  used  ID 
the  manufactuie  of  Epsom  salt  (see  tviphale  of  mai/netia]. 

In  cold  countries,  congelation  is  resorted  teas  a  means  of  concentrating  sea  water; 
for  when  a  weak  saline  solution  is  exposed  to  great  cold,  it  separates  into  two  parts: 
one  almost  pure  water,  which  freeics;  and  tbe  other  wbicb  remains  liquid,  and  con- 
tains the  larger  proportion  of  suit.  Another  method  of  eancentration  is  by  i/nulual- 
iitg  houeei:  these  are  skeletons  of  houses,  in  which  the  water  ia  pumped  up  and 
allowed  to  fall  on  heaps  of  brusb-wood,  thorns,  &o.,  by  wbicb  it  is  divided  and 
a^tated  with  the  air,  and  evaporation  promoted.  The  further  cont^ntration  is  ef- 
fected by  beat.* 

PoRiFiCATioN. — The  Edinburyh  Coltrge  ^vos  the  following  dlrecUona  for  tho 
preparation  of  ■pure  chloride  of  lodiam  (lodse  munan punim,  E.), 

"Takeaor  cnnvenieDlquBiiiii]' nf  MuriBleor  Sodfli  iluxilve  il  ii)  Iwiling  water;  Bllcr  tb« 
wluliMi.  Biid  boil  il  down  uvn  ilie  fire.  gkiniiniDe  off  tbe  ctyatok  wluiHi  forai ;  wuli  tbe  crp- 
lali  qu)cl(l7  Willi  cold  water  nnd  dry  ibein." 

A  (OlaiUHi  or  Iliu  pure  Mit  "  is  not  preci[uls(e(l  by  toliilinn  of  cnibnnaie  of  uniinonvi  fol- 
lowed by  loluiion  ot  plKis|)liaie  otialii;  a  xiliilkin  nfO  f>niine  in  diiiillinl  water  i*  not  eoUrely 
precipilBled  by  a  Kiluiion  uf  S6  graiiti  of  niliBlo  of  silver." 

The  carbonate  of  ammonia  and  phosphate  of  soda  are  employed  to  detect  tbe 
preaence  of  any  mngnesian  salt. 


•  For  furllin  inrutifinli.'D  on  Itiii  nmnufmn.™ nreomninn  nil.  eomuK  Aikin'i  Dirntmary  ,/llk.mUin, 
'L.I  M  p  IK-.-HalJ-ma'iJtric^ltif^l  SutTtyof  C/ii,liin!  Dr. Hrary,  Fl.ll. Trail. ISW;  Mr.  forBlnl'l 
IfitarlMotrf  Murrign  fautSatl  Kifimriit,  ikn:  Dr.  Bruwnriig'i  An  •/  Mallmf  Commtn  Ball.  in«i 
■Ml  Dr.  JuBlliiiii,  Pl.il.  Ttamt-  Kx.  S3,  p.  IMl, 

•  For  farther  itMU.  nM  Fhti.  TtaH.  No.  SI ,  p.  lOH :  (lul  DunH,  T><hM  'U  Ckimi;  I.  ii. 

•Dr.  Honrr  (/'MJ.n«iu.  MOJIiudaKtibad  tba  nellind  a(  ntunhHnn.  In  lb*  Hmmr  at  ISte.l 
nailed  the  Ballanu  al  Ljmlivlnn,  wul  saa  euaArra  Uia  aeeunev  of  t>r,  UaBry'i  ■talnanla.    I  (wad 

uiBKl  bjr  ilnia  bulbi  (<in  lbs  ptiaciiilo  o(  I-ivl't  bewli)  iilaeed  in  a  wieltet  biulieli  —-'-'-' - 
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^OP^nm.— It  orystalliMB  in  colonrleSB  enbes,  or  more  rarely  in  re|;nlar  octo- 
bedions.  la  tti^  ult-paaB  the  little  cubea  are  frequently  so  aggregated  as  to  form 
holknr,  foDF-iided  pyramidB :  these,  I  am  told,  are  teobnically  ^. 

UKmtA  happen.     The  specific  weight  of  salt  is  2.17.     The  taste  'ib- »»- 

M  poTB  saline.  When  free  from  all  foreign  matters,  chloride  of 
loaism  ia  permanent  in  the  air ;  but  ordinary  salt  is  slightly 
deKqneaoent,  oving  to  the  presence  of  small  qnantities  of  chlo- 
ride of  magnenom.  When  heated,  it  decrepitates  (more  esps- 
eiaUy  the  coarse-grained  or  bay  salt) ;  at  a  red  heat,  nises ;  and, 
at  a  atill  higher  temperature,  volatiliics.  Rock  salt  is  trans- 
enlent  or  diathennanous  :  that  is,  it  transmits  radiant  heat 
■mcb  more  readily  than  many  other  transparent  bodies,  as  glass 
(see  ante,  p.  72).  It  is  soluble  in  water,  and  slightly  so  in  alco- 
bol:  Hot  and  even  boiling  water  dissolves  very  litde  more  salt  than  cold  water. 
At  60°,  it  requires  about  twice  and  a  half  its  weight  of  water  to  dissolve  it. 

Cluaveterutiei. — Its  characters  as  a  sodium  salt  are  those  for  soda,  before  men- 
ticmed  (see  anU,  p.  512).  As  a  chloride,  it  is  known  by  the  tests  for  this  class  of 
nlti  alreadT  described  (see  ante,  p.  380).  In  addition  to  the  above  charaoterietice, 
mmt  be  Mided  the  cubical  shape  of  the  crystals  of  common  salt,  and  the  absence 
al  odosT  and  of  bleaching  property. 

COMPOBITIOM. — Pure  chloride  of  sodium  has  the  following  composition  -.w— 
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The  crystals  contain  no  water  in  chemical  combination  with  them,  bat  a  little  is 
&Mnently  mechanically  lodged  between  their  plates. 

mpORlTiXB. — The  commercial  salt  of  this  country  is  sufficiently  pure  for  all 
dietedcal  and  therapeutical  purposes ;  and  its  low  price  is  a  sufficient  guarantee 
■gainst  adulteration.  In  France,  however,  gerious  accidents  have  happened  in  con- 
■eqnence  of  the  use  of  sophisticated  salt.' 
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Fktsiological  Effects,     a.   On  VtijetahUt. — In  minute  quantity,  chloride  of 
lodiam  is  injurious  to  very  few,  if  any,  plants,  and  to  some  it  appears  to  be  bcne- 
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fiouU.     I'scil  moderately,  it  ia  a  most  excellent  mannre  U  certain  aoila.     In  large 
qoantitieA  it  is  injurious,  thongli  unequally  so  to  all  plants.' 

fi.  On  Animah. — To  marine  Bnimikls,  common  salt  is  a.  necessary  con-ttitucnt  of  ' 
their  drink.  It  is  relished  by  most  land  animals.  "  The  eagerness  with  irliich 
many  quadrupeds  and  birds  press  towards  salt  springs  and  lakes,  situated  in  land 
districts,  for  the  purpose  uf  tas^ng  their  coutents,  indicates,''  says  I>r.  Fleming,* 
"a  constitutional  fondness  for  salL"  In  the  linminantia,  the  salutary  effects  of 
salt  are  especially  observed.  "  They  contribute  powerfully,"  obseircs  Sloiroud,'  "  to 
prevent,  in  these  animals,  the  influence  of  rainy  seasons  and  wet  pastumge,  as  well 
u  damaged  fodder.  Given  to  onimalsi  intended  for  fattening,  it  gives  more  coDsisl' 
ence  to  the  fat  and  more  taste  to  the  meat."  It  appears  to  be  offensive  and  inja- 
Tioiu  to  many  of  the  lower  animals  :  faence,  when  rubbed  on  meat,  it  preventa  the 
attack  of  insects;  and  when  applied  to  the  skin  of  leeches,  causes  vomiting- 

y.    On  M<in. — Chloride  of  sodium  serres  some  important  and  essential  uses  in     | 
the  animal  economy.     It  is  employed,  on  account  of  its  agreeable  taste,  by  the     I 
people  of  all  nations,  from  the  most  refined  to  the  most  barbarous;  but  the  qtian-    J' 
tity  taken  varies  with  different  indiTidunls.*     It  is  an  invariable  constituent  of  the    il 
Iiealthy  blood.     Dr.  Stevens*  has  shown  that,  in  certain  stales  of  disease  (as  cholen),    | 
there  is  a  deficiency  of  the  saline  matter  in  the  blood,  and  in  those  coses  the  blood 
has  a  very  dark  or  black  appearance.     Some  of  the  properties  of  tlie  sangnineoiu 
fluid,  such  as  its  fluidity,  its  stimulating  qualities,  and  its  power  of  ^If  preservation, 
are  probably  more  or  loss  connected  with  its  saline  conatitucnis.     The  chloHde  of 
sodium  found  in  some  of  the  secretions,  as  the  bile  and  tears,  donbtlcss  serves  some 
important  purpose. 

It  is  said  that  persons  who  take  little  or  no  salt  with  their  food  are  very  subject 
to  intestinal  worms.  Lord  Somerville,  in  hie  address  to  the  Board  of  Agricoltaie, 
states  that  the  ancient  laws  of  Holland  "  ordained  men  to  be  kept  on  bread  alone, 
unmired  trith  soft,  as  the  severest  punishment  that  could  be  inflicted  upon  tfaem  in 
their  moist  climate  :  the  effect  was  horrible — these  wretched  criminals  are  said  to 
have  been  devoured  hi/  teortnt  engendered  in  their  own  stomachs.''  Mr.  Marshall* 
tells  us  of  a  lady  who  had  a  natural  aversion  to  salt  :  she  was  most  dreadfully 
affeuted  with  worms  during  the  whole  of  her  life. 

Considered  in  a  therapeutical  point  of  view,  it  is  an  irritant  in  its  local  operation. 
Thus,  applied  to  the  skin  and  the  mucous  membranes,  it  canses  redness.  TUeo 
into  the  stomach  in  large  quantity  (aa  in  the  dose  of  a  tablespoouful  or  more),  it 
excites  vomiting;  and,  when  thrown  into  the  large  intestines,  produces  purging. 
In  moderate  quantities  it  promotes  the  appetite,  and  assists  digestion  and  aMun- 
Intion.  If  used  too  freely,  it  occasions  thirst.  Dr.  Garrod  ascribes  the  Bcorbntic 
cflTecta  of  the  salt  meat  used  by  sailors  to  its  deficiency  in  potash,  which,  by  the 
long-continued  action  of  the  common  salt,  is  abstracted  by  endosmotio  action ;  and 
he  states  that  he  found  less  potash  in  salt  beef  than  in  fresh  beef  (see  aiit«,  p.  461). 
In  large  doses  it  operates  as  an  irritant  poison.  A  man  swallowed  a  pound  of  it  is  ■ 
pint  of  ale,  nnd  died  within  twenty-four  hours,  with  all  the  symptoms  oC  imtast 
poiaoning.     His  stomach  and  intestines  were  found  excessively  infiamed.' 

In  some  diseases,  the  moderate  use  of  salt  produces  the  effects  of  a  tonic.  It 
acts  us  a  stimulant  to  the  muoous  membranes,  the  absorbent  vessels,  and  glndi. 
In  its  endosmotio  action  on  the  tissues  and  on  the  blood -corpuscles,  common  nit 
agrees  with  other  saline  substances  before  mentioned  (see  ante,  pp.  1-11-2,  nd 
217).  lis  chemical  influence  on  the  blood  ia  probably  analogous  to  that  of  manj 
other  soils  (see  ante,  pp.  157,  158,  and  217). 

Properly  diluted,  and  injected  into  the  veins  in  cholera,  it  acts  u  a  powaM 
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iliimiluit  and  nstdratiTe ;  the  pulse,  wbich  was  before  itoperoeptible,  nsuallj 
beeomes  almoet  immediately  restored,  and,  in  some  cases,  reaction  and  recoTerj 
fiUow.  Br.  Hacked  injected  a  solution  of  common  salt  into  the  jugular  vein  of  a 
xabfait  which  had  been  asphyxiated,  but  without  restoring  or  producing  resuscitation.* 

UdBS.-— The  following  are  some  of  the  most  important  therapeutical  uses  of 
ddoride  of  sodium : — 

Ab  a  vomiif  it  has  been  recommended  in  malignant  cholera  in  preference  to  other 
emetics.'  In  narcotic  poisoning,  in  the  absence  of  the  stomach-pump  and  the 
oidinary  emetic  substances,  it  may  also  be  employed.  The  dose  of  it  is  one  or  two 
taUeqKxmfuls  in  a  tumblerful  of  water.  A  teaspoonful  of  flour  of  mustard  assists 
ill  action. 

As  a  purgative  it  is  seldom  employed,  except  in  the  form  of  enema.  One  or 
two  tablespoonfuls  of  common  salt,  dissolved  in  a  pint  of  gruel,  form  a  very  useful 
clyster  for  promoting  evacuations  from  the  bowels. 

It  has  b^n  used  in  some  diseases  with  the  view  of  restoring  Hie  saline  qualities 
af  the  Hood  (see  ante,  p.  220). 

Common  ndt  has  been  employed  as  an  anthelmintic  (see  ante,  p.  261).  For  this 
pupose  it  is  exhibited  in  large  doses  by  the  mouth ;  or,  when  the  worms  are  lodged 
Id  toe  rectum,  a  strong  solution  is  administered  in  the  form  of  enema. 

When  leeches  have  crept  into  the  rectum,  or  have  been  accidentally  swallowed, 
a  solution  of  salt  should  be  immediately  used. 

As  a  chemical  antidote,  chloride  of  sodium  may  be  administered  in  poisoning  by 
nitrate  of  silver. 

As  an  alterative  and  tonic,  it  is  useful  in  scrofula,  and  glandular  diseases. 

As  an  astrifigent  in  hemorrhages,  dysentery,  and  diarrhoea,  it  has  been  adminis- 
tered in  combination  with  lime  juice  or  lemon  juice.' 

It  is  firequently  used  as  a  dentifrice  (see  ante,  p.  198). 

As  an  external  application,  salt  has  been  used  for  various  purposes.  Thus  a 
ntarated  solution,  applied  with  friction,  is  employed  as  a  counter-irritant  and  dis- 
eatient  in  glandular  enlargements  and  chronic  diseases  of  the  joints :  as  a  stimulant, 
it  is  rubbed  on  the  chest  in  fainting  and  asphyxia.  A  solution  of  salt  is  employed 
as  a  substitute  for  sea-water ;  for  baths  (cold  and  warm),  affusion,  the  douche,  &c. 
(See  balneum  maris  factitium,  p.  315.) 

Administration. — As  a  tonic  and  alterative,  the  dose  is  from  ten  grains  to  a 
drachm.  As  an  emetic,  from  two  to  three  tablespoonfuls  in  five  or  six  ounces  of 
warm  water.     As  a  cathartic,  from  half  an  ounce  to  an  ounce. 

EHEHA  COIHDE  ;  Common  Clyster. — Chloride  of  Sodium  §j ;  "Warm  Gruel 
(or  Barley-Water)  §xij.  Mix. — To  this  some  persons  add  one  or  two  ounces  of 
oil  (olive,  castor,  or  linseed  oil). 


84.  SODiE  HYPOCHLORIS.— HYPOCHLORITE  OF  SODA. 

Formula  NaO,ClO.     EquivaUnt  Wdghi  74.5. 

History. — Hitherto  this  substance  has  been  obtained  only  cither  in  mixture  or 
combination  with  chloride  of  sodium  ;  and  in  this  state  it  is  usually  called  chloride 
of  soda,  chhruret  of  the  oxide  of  sodntm,.  or  oxi/muriate  of  aodn — names  which 
mvst  not  be  confounded  with  *'  chloride  of  sodium,''  '^  ehloruret  of  sodium,''  and 
"  muriate  of  soda,"  terms  which  are  applied  to  common  salt. 

The  disinfecting  power  of  a  solution  of  chloride  of  soda  was  discovered  by 
Labarraque  about  1820.^ 

*  Loud.  Med.  Gax.  vol.  iz.  p.  358. 

*  SearlCf  Land.  Med.  Gax.  vol.  yiii.  p.  538:   Sir  D.  Barry,  ibid.  vol.  ix.  pp.  331  nnd  107;  Brailoff  and 
Iienbeek,  i6icl.  p.  400«. 

■  Memoir  of  the  laU  Dr.  Wright,  p.  322. 

*  Alcocki  Essay  on  the  Use  ofChlorurets,  p.  vi.  LOnd.  1827. 
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Prepahatios. — 1.  Solid  or  dry  chloride  of  fiodn  (sodte  ehloriJum  tiixum; 
Ttalrum  ari/mHrialicum  nkeum)  mny  be  prepared  in  the  snme  wny  w  chloride  of 
lime  (bereaflcr  to  be  described),  but  Eubatiluting  curbonate  of  soda,  wliich  has 
eflloresoed  in  the  air,  and  fallen  to  powder,  for  the  hydrate  of  lime.  The  product 
is  a  white  powder,  having  an  odour  of  hypochlorous  uuid,  and  composed  of  chloride 
of  eoda  (i.  e.  bypoohlorite  of  soda  and  chloride  of  sodium)  and  bicurbooate  of  soda. 
4fNaO,C(>)+2Cl=2(NoO,2CO')+NaO,C10+NuCl.  By  aolntion  in  eight  parts 
of  water,  it  yields  the  liqueur  ilc  Labarroqae.' 

2.  A  solution  of  chloride  of  soda  {Uquor  todse  chhrinatx.  Ph.  Lond.  [U.  S.]; 
wdK  chhrinatrc  liquor.  Ph.  Dnb. ;  hi/pofliloricu»  lotliciu  aqud  to/ntut,  Fr.  Oodex), 
commonly  called  liqueur  tie  Labarraqur,  or  Labarraqiie's  soda  diiiii/rcliiw  Jivid, 
may  be  prepared  in  the  way  above  dvecrilied,  ur  by  either  of  the  two  fculowing 
methods: — 

a.  In  the  London  Pbarmacopmia  it  te  directed  to  be  prepared  ta  follows : — 

TakeafCBrlnnaieorSoila  Ibj;  DUiitled  Wat^r  Tjilviij;  Chloride  ofSoiliiim  ^iT;  BiKnlde 
or  Maiiuanete  Jiij;  Sulpburic  Acid  l^ijsi.  Diaeolve  ilie  csiboiisle  of  wkJu  in  Iwo  piala  OT 
water ;  llien  pal  tiie  clilorirje  of  Bodiuru  and  binoiide  or  mangnncae,  nibbed  to  powUtr,  idId  s 
reiotii  anil  add  lo  ilicm  tbe  aulpbiicic  ncid,  previoiiely  mixed  wilb  ibleo  fiuidouncM  of  ihe 
wuler,  and  cooler).  Heal  ihe  miilure.and  pass  ihe  chlorine  Hrst  Ihrougli  Ave  fluiJounceioTthd 
water,  and  nftf  rwardi  into  the  solution  of  iJio  carbonate  of  soda  bLoi'b  directed. 

When  tbe  chlorine  cornea  in  contact  with  the  solution  of  oarboaale  of  soda,  there 
arc  formed  chloride  of  soda  (hjpochlorile  of  soda  and  chloride  of  sodium)  awl  biow- 
b<m&t«  of  soda,  as  above  explained. 


Seq.Bleiub.  Boila  ,  .  . 


I 


I  tq.  Chlori 


The  essential  and  characteristic  properties  of  this  solution  depend  on  the  hypo- 
chlorite of  soda. 

ff.  In  tbe  Dublin  Pharmacopteia,  tiiis  solution  is  directed  to  be  prepared  u  fol- 
lowB : — 

Take  of  Chlotinaled  Lime  Biss;  Water  Cong.  S9;  Ctyitallized  Caibnnalo  of  Soda  of  com- 
meres  Jvij.  Blend  well  by  triiuniiion  in  n  morisr  ihc  chlorinated  lime  wjih  ihree  pint»  of  tb« 
water,  and.  having  imnirerrefl  the  miliars  lo  a  iloppered  bonis,  lei  ibia  be  well  iliaken  lennl 
lintea  for  llie  ipaco  of  three  bouri.  Pour  out  tbe  conieuu  of  the  bottle  on  a  calico  cloth,  and  H 
the  flilered  toluiton  add  Ihe  oarbomte  of  »da  diisolvsd  in  ihs  remaining  pini  of  water.  HavJM 
■lirreil  the  mixiure  well  for  len  ininulei, lepaiate  tbe  liquid  l^a  tecond  fittratioD, oiid  prCMCT* 
it  io  a  welHtopped  bollle. 

[Tbe  l'.  S.  P.  direcu  lo  laksorChlnrinated  Limea  iKxmd;  Carbonats  of  Soila  two  poaod*; 
Waler  a  gallon  and  a  bair.  IKoolve  ilie  oBrbonaie  oTuda  in  three  pinli  of  water  with  ttaa  nd 
of  beac  To  Ihe  remainder  of  die  wuler  add,  by  small  portions  ai  a  time,  Ihe  chlotiinted  tiiM 
prsvioiuly  well  Iriiuraled,  uirring  the  minute  aRer  each  addition.  Set  the  mialure  bjr  lb* 
Hveral  bours,  that  Ihe  dregi  may  aubiide;  then  decani  the  clear  liquid  and  mix  it  widl  lb* 
lotulian  QfcarbonBtsof  aoda.  Lailly,  decant  Ibe  clear  liquid  Trom  the  [irecipintcd  earbonau  oT 
lime,  pail  it  through  a  linen  cloth,  and  keep  il  iu  bolllei  >ec1uded  from  the  light.] 

In  this  process  double  decomposition  takes  place;  hypochlorite  of  soda  and 
chloride  of  sodium  are  formed  in  solutlbn,  while  carbonate  of  lime  is  procipitated. 
(CaCI  +  CaO,C10)+2(NaO,CO')  =NaO,C10  +  XbC1+2(CuO,CO')- 

This  process  is  more  easy  of  execution  than  the  prccedmg  one. 

PaoPERTiES. — The  solution  of  hypochlorite  of  soda  {liquor  todtt  rlUorinata:,  L.) 
has  a  yellowish  colour,  an  astringent  tast«,  and  an  odour  of  hypochlorous  acid.  Il 
destroys  the  colour  of  vegetable  eubstancea,  as  litmus,  turmeric,  and  sulpbate  of 
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indigo.  Previous  to  bleaching  them,  it  reacts  as  an  aliudi  on  turmeric  paper  and 
inftnion  of  red  cabbage.  By  eyaporatioDy  crystals  are  obtained,  ^hichy  by  resolution 
in  water,  reproduce  we  disinfectiDg  liquid.  By  exposure  to  the  air,  the  solution 
-ondenBoes  deoompositiony  and  crystols  of  carbonate  of  soda  are  formed.  Prepared 
aeeoimng  to  the  Dublin  Pharmacopoeia^  its  sp.  gr.  is  1.034. 

Ckara€ten8t(c$,^^l!he  following  are  the  essential  characters  of  this  solution  :— 
It  deeolorixes  sulphate  of  indigo.  It  has  the  odour  of  hypochlorous  acid.  On 
the  addition  of  hydrochloric  acid,  chlorine  and  carbonic  acid  are  evolved,  and  chloride 
of  Bodinm  is  left  in  solution  (NaO,C10+NaCl-h2(NaO,2CO)+4HCl«4NaCl+ 
2C!l+4CO'+4UO).  A  solution  of  nitrate  of  silver  throws  down  a  white  precipitate 
(Miride  ofnlver)^  soluble  in  ammonia,  but  insoluble  in  nitric  acid.  Lime-water 
oaoaes  a  white  precipitate  (carbonate  of  lime).  Oxalate  of  ammonia  occasions  no 
preoipitatei  showing  the  absence  of  lime.  Bichloride  of  platinum  produces  no  yellow 
pieoipitatey  proving  the  absence  of  potash  and  ammonia.  That  the  base  of  the 
aolntion  is  soda  may  be  shown  in  two  ways :  evaporated  to  dryness,  we  obtain  a 
reddaom,  which  renders  the  outer  cone  of  the  flame  of  a  candle,  or  the  flame  of  a 
i|»rit  lamp,  yellow ;  saturated  with  hydrochloric  acid,  and  evaporated  to  dryness, 
eanmon  salt  is  procured. 

At  firat  the  ooloar  of  taimeric  added  to  this  solution  is  altered  to  brown,  aAerwards  it  is  de- 
Itsojed.  When  dilute  hydrochloric  acid  is  added,  carbonic  acid  and  chlorine  are  simultaneously 
evolved;  solution  of  sulphate  of  indigo  is  decolorized  by  the  latter;  lime  is  precipitated  from 
Gme-water  by  the  former. — Ph.  Land. 

Composition.— Some  chemists  regard  this  liquid  as  an  aqueous  solution  of  chlo- 
ride of  soda  and  bicarbonate  of  soda.  But  its  odour  is  that  of  hypochlorous  acid ; 
and  the  view  usually  taken  of  it  is  that  it  is  an  aqueous  solution  of  the  hypochlorite 
oftodaj  chloride  of  sodium j  and  bicarbonate  of  soda. 

Prepared  according  to  the  London  Pharmacopoeia,  its  composition  will  be  nearly 
as  follows : — 

jitomi.  Eg.  Wt.            Per  Cent, 

Hypochlorite  of  Soda 1     ....  74.5    ....       3.11 

Chloride  of  Sodium 1     ....  58.5    ....      2.44 

Bicarbonate  of  Soda 2     ....  150.0     ....       6.26 

Water ....     88.19 

Liquor  SodEB  Chlorinate,  PA.  Loiuf.  .         ....  ....  100.00 

Imfubtft. — ^A  solution  of  chloride  of  soda  should  not  yield  a  precipitate  on  the 
addition  of  a  solution  of  sulphate  of  magnesia.  If  a  precipitate  be  obtained,  it  indi- 
cates the  presence  of  the  monocarbonate  of  soda,  and  the  consequent  imperfect 
Maturation  of  the  liquid  with  chlorine. 

Physiological  Effects,  a.  On  Animals. — A  solution  of  the  chloride  of  soda 
aeta  more  or  less  powerfully  as  a  local  irritant,  according  to  the  degree  of  its  con- 
eeatration.  From  the  experiments  of  Segalas,*  it  appears  that,  besides  the  irritant 
operatioD,  and  its  direct  and  sympathetic  action  on  the  organic  solids,  it  exercises  an 
evidait  influence  over  the  blood,  and,  in  consequence,  over  the  whole  economy, 
by  means  of  absorption.  In  an  experiment  referred  to  by  Br.  Christison,*  two 
ouoea  of  Labarraque's  solution,  introduced  into  the  peritoneum  of  a  dog,  excited 
pal|Htation,  oppressed  breathing,  constant  restlessness,  and  death  in  ten  minutes. 

j3.  On  Man, — I  am  unacquainted  with  any  experiments  made  to  determine  the 
phjaiological  effects  of  chloride  of  soda  on  man.  That  it  would,  in  large  doses,  act 
as  a  powerful  local  irritant,  and,  if  swallowed,  give  rise  to  symptoms  of  gastro- 
enteritifl,  cannot,  I  think,  be  doubted.  Merat  and  De  Lens^  state  that  the  imme- 
diate consequence  of,  and  predominating  symptom  produced  by,  a  glassful  of  Eau 
de  Javelle  (a  solution  of  chloride  of  potash)  was  general  rigidity,  which  gave  way  to 
demulcent  drinks.    This  observation  agrees  with  one  miide  by  Segalas^  in  his  ex- 

*  Jonrn.  de  Chim.  Mid.  t.  i.  p.  271.  *  Treatise  on  Poifons^  3d  edit.  p.  281. 

*  Diet,  Mmt.  Mid.  t.  ii.  p.  '4257.  *  Christiioii,  op.  eit.  p.  221. 
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periioenta  nn  dogs^nnmely,  tbat  chloride  of  soJu  cauHcd  tctsoic  spasms.  It  is 
probable,  therefore,  tbat  the  chlorides  of  the  alkaliea  cxcniise  a  specific  iafluence  uver 
the  nervous  system. 

Chloride  of  soda,  in  moderate  or  fmall  rf/wa,  has  been  denorainntol  stimulant, 
tonic,  astringent,  untiseptjc,  iinil  febrifuge,  liut  these  lernis  give  nu  real  explaoa- 
tion  of  the  nature  iif  those  organiu  obanges  whieh  it  gives  rise  to,  and  from  whteh 
its  thernpeatieal  viiiue  is  derivud.  In  fever,  I  h^ive  seen  divmpnew  of  the  akin  fulloir 
its  use.  Increased  secretion  of  urine  la  a  common  effect  of  it.  In  fevera  it  improvca 
the  qualities  of  the  evucuations.  Under  the  oontinoed  employment  of  it,  glandotar 
enUrgements  and  ubrunio  mucous  dieohargea  have  disappeared  :  hence  it  has  been 
denoniiniited  alterative  and  resolvent.  All  these  effects  depend  probably  on  the 
alter&tiou  which  it  prodaeea  in  the  condition  of  the  blood.  We  must  not  overlook 
the  important  faut,  that  the  solution  of  chloride  of  soda  used  in  raedioiue  oontaiin 
bicaxboDat«  of  soda,  to  which  perhaps  in  many  cases  its  beneficial  effecte  are,  in  port 
at  least,  to  be  referred. 

UsEB. — The  EolutiuQ  of  chloride  of  soda  is  employed  as  a  disinfictant,  antuujttie, 
and,  in  cases  of  poisoning  by  the  hydrosulphurets,  and  bydrosulphuric  and  bydrfr- 
cyanic  acids,  3s  an  anlittole.  But,  for  most  of  theae  purposes,  the  chloride  of  UlM 
is  employed  instead  of  chloride  of  soda;  since  its  properties  are  analogous,  and,  beins 
manufactured  on  a  very  extensive  scale  for  the  lue  of  bleachers,  it  can  be  oblaiaea 
more  conveniently  and  cheaply.  On  this  account,  therefore,  and  to  avoid  repetition, 
I  ranat  refer  to  the  article  ht/pochlorile  <if  lime  for  information  respecting  the  aboV4 
uses  of  chloride  of  soda.  I  would  remark,  however,  that  in  several  cases  where  I 
have  carefully  tried  and  compared  the  two  chlorides,  I  give  the  decided  prefetenoe 
to  the  chloride  of  soda.  As  an  antiseptic,  Labarraque  also  preferred  the  latt«r  pre- 
paration, on  the  ground  that  by  the  process  of  disinfection  it  becomes  chloridie  of 
sodium,  which  is  not  a  deliquescent  salt;  whereas  the  cblorideofcaldum,  generated 
by  chloride  of  lime,  attracts  water  from  the  atmrnphere,  and  thereby  fiimishes  om 
of  tbe  conditions  (vix.  moisture)  Deccssary  lo  the  putrefactive  process.  Hence,  in 
his  opinion,  while  chloride  of  lime  will  sen-e  equally  well  for  mere  disinfeclioD, 
chloride  of  soda  is  preferable  where  we  wish  at  the  same  time  to  prevent  a  renewal 
of  putre^tion. 

Chloride  of  soda  is  employed  inlernally  in  all  disea,ses  commonly  termed  putrid 
or  maliijaant — us  typhus  fever,  scarlatina  maligna,  &e.  It  is  indicated  where  there 
are  great  prostration  of  strength,  fetid  evacuations,  and  a  dry  and  furred  tongue. 
In  such  cases  I  have  seen  it  of  essential  service,  improving  the  quality  of  the  m- 
cretiona,  producing  a  moist  stale  of  the  ekin,  preventing  collapse,  and  altogether 
acting  most  benclicially.  It  may  be  administered  both  by  the  month  and  ibe 
rectum. 

There  arc  many  other  diseases  in  nbich  it  is  stated  to  have  been  administered 
internally  with  apparent  success;  for  example,  in  intermittent^,  aa  a  substitute  for 
the  disulpbate  of  quinia,  it  boa  been  recommended  by  Lalcsque  and  Qouiief  io 
secondary  syphilis,  it  baa  been  used  by  Dr.  Scott' and  by  Cazenovc;*  in  chronic  skin 
diseases,  and  aa  a  substitute  for  chlorine  in  bilious  disorders,  by  Dr.  Darling;*  in 
scrofula,  by  Godier;*  and  in  plague,  bj  Neljoubin.*  In  some  of  these  coses  (««  in 
syphilis  and  scrofula)  the  benefit  obtained  may  have  resulted  from  the  bicarbonate 
of  soda  contained  in  solution. 

As  a  liKal  remedy,  it  is  employed  in  diseases  attended  with  fetid  discharges,  not 
merely  as  a  disinfectant  and  antiseptic — that  is,  as  a  chemical  agent  destroying  felort 
and  preventing  the  putrefaction  of  dead  matters  (as  gangrenous  ports,  the  discnorges 
from  wound.s  and  uluers,  Su!,'),  though  in  thcf«  respects  it  is  most  valuable — bat  is 
a  means  of  stopping  or  relieving  morbid  action  by  rbanging  the  action  of  the  living 
liasucs.     It  frequently  puta  a  atop  to  the  further  progress  of  gangrene;  promotes 
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lion  of  the  dead  from  the  living  parts;  improves  the  quality  of  the  secre- 
nndi  at  the  same  time,  dimioishes  their  quantity  when  this  is  excessive.  It 
led  to  ulcers  of  various  kinds  (common,  phagedenic,  cancerous,  syphilitic,  and 
ous)  when  attended  with  foul  discharges  or  a  disposition  to  slough.  It  is  of 
ervice  in  some  afiections  of  the  mucous  surfaces.  Thus  it  is  used  as  a  gargle 
ik  ptjalism  and  affections  of  the  mouth,  whether  arising  from  mercury  or  other 
.  In  scarlatina  maligna,  we  apply  it  to  check  ulceration  and  slouching  of  the 
In  oorysa  and  oziena,  it  has  been  injected  into  the  nostrils  with  considera- 
lefit.  In  fetid  and  excessive  discharges  from  the  vagina  and  neck  of  the 
or  bladder,  it  is  employed  as  an  injection  with  at  least  temporary  relief.     It 

0  been  applied  in  some  skin  diseases,  as  tinea  capitis,  eczema,  scabies,  prurigo 
li  moliebris,  &c.  The  above  are  only  a  few  of  the  cases  in  which  chloride  of 
la  been  used  with  most  marked  benefit.  In  conclusion,  I  may  add  that  there 
r,  if  anjj^  remedies,  the  uses  of  which,  as  local  agents^  are  so  valuable  and 
ive  as  the  chlorides  of  soda  and  lime. 

flNlSTRATiON. — The  Uquor  sodx  cJilorinatae  (Ph.  L.)  may  be  administered 
dly  in  doses  of  twenty  drops  or  more,  diluted  with  some  mild  aqueous  liquid. 

IHSIUSHA  SOD  J!  CHIOMNATJ;;  Gargle  of  Chloride  of  SoJa,— {Solution  of 
Dated  Soda  f  5vj ;  Water  f  Jxjss.  Mix.)— Useful  in  ulceration  and  sloughing' 
mouth  and  throat. 

WIO  SODiE  CBLOWNATE;  Latum  of  Chloride  o/  Soda,— (Soiniion  of  Chlo- 

1  Soda  f^j;  Water  f§x  to  ^xv.  Mix.) — Useful  as  a  wash  for  foul  and 
ing  ulcers.  In  some  cases  I  have  seen  a  lotion  composed  of  equal  parts  of 
ntion  of  chloride  of  soda  and  water  employed;  but  in  general  the  strength  is 
Iven  above. 

UECnO  SODJl  CHlORDfALE;  Injection  of  Chloride  of  iSbf/a.— (Solution  of 
dated  Soda  fjj;  Water  f^xvj.) — Employed  as  an  injection  into  the  vagina 
1  discharges  from  malignant  and  other  diseases. 

ITiPLlSIA  mJE  CHLORISATJ;,  Ph.  Lend. ;  Poultice  of  CJdoride  of  Soda,— 
ig  Water  f^vj;  Linseed  Meal   %vf9&]   Solution  of  Chlorinated  Soda  fjij. 
le  meal  gradually  to  the  water,  constantly  stirring;  then  mix  in  the  chlori- 
soda.) — Applied  to  foul  and  sloughing  ulcers. 
riDOTES. — -See  Calcis  hf/pocJdaris, 


65.  SODiE  NITRAS.— NITRATE  OF  SODA. 

Formula  NaO,NO».    Equivalent  Weight  85. 

TQBT. — Duhamcl,^  probably,  was  the  discoverer  of  this  salt,  in  1736.     It 

vi  analyzed  by  Margraff"  in  1761.     It  has  been  termed  cvhic,  quadrant/idar, 

mboidal  nitre  [nitram  cubicum,  quadrangulare  vel  rhomboidalc),  or  Chili 

re. 

njRAL  History. — It  is  peculiar  to  the  mineral  kingdom. 

re  Ditrate  of  soda  is  found  in  South  Peru.  It  exists  in  large  beds,  a  few  feet  below  the 
oil,  or  forming  that  soil  in  various  places,  from  Arica  on  the  north  and  west  to  the  course 
river  Loa  on  the  south.  Tliere  is  a  large  deposit  in  the  district  of  Tarapaca.  It  is  found 
tiet  strata,  a  tliin  layer  of  brown  loam  se^mrating  the  parts.* 

re  nitrate  of  soda,  in  fractured  masses,  has  a  granular  structure,  arising  from  the  aggre- 
)f  irregular  rhombic  crystals,  varying  from  fine  grained  to  coarse  grained.  Colour,  from 
rhite  to  reddish  brown  or  gray.  Odour  peculiar ;  and,  when  warmed,  reseqfibling  chloride 
se  dissolved  in  water.  Its  average  composition  is  nitrate  of  today  04.98;  tulphale  of  soda^ 
of  floefitim,  28.t)9 ;  iodic  taltt,  0.C3 ;  $htUM  and  marl,  2.60  s  99.9U.« 


iwifif  i«  VAcadimie  Royale  des  Scuneen,  1736,  p.  215.  *  Opusc.  ii.  3^.1. 

at,  in  SilliauLU^s  Journal ;  also  in  Tke  Cktmist^  for  Frbruary,  16il,  No.  xiv.p.  43.    Rivero,  in 

•6.  FhU.  Juurn.  vol.  vii.  p.  181,  Ediub.  lfc*2.  *  Ibid. 
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Extraction, — "The  ricbcst  masses  of  the  native  salt  are  blasted  or  broken,  and 
divided  into  small  portioDii;  with  these  copper  kettles  are  in  part  filled,  Mid  water, 
or  the  motber  water  of  former  operations,  is  added,  and  beat  applied,  ontjl  a  boiliog 
and  saturated  solution  is  obtained.  The  solution  is  transferred  to  wooden  coolers, 
where  the  nitrate  of  soda  crystallizes.  The  undissolved  salt  remaining  in  the  kettles 
ia  thrown  aside,  fresh  salt  being  nsed  each  time,  although  not  one-hatf  of  the  nitrate 
of  soda  is  dissolved.  The  coolers  are  emptied  after  the  crystals  of  the  nitmie  bare 
oeased  to  form :  it  is  dried,  packed  in  bags,  and  sent  to  ttic  coast  on  mnles." 

Commerce.— In  183y,  duty  ((!d.  per  cwt.)  was  paid  on  107,922  owta.  In  1840, 
on  130,211  cwts.' 

Crude  Nitrate  of  Soda. — The  rough  or  crude  Chili  saltpetre  (sckIie  nilrai 
enuiiii ;  nllrum  cubtcu-m)  imported  Into  Europe  consists  of  crystals  having  n  dirty 
or  brownish  appearance.     Its  composition  ia  said  to  be  as  follows : — 


Niirai 


•Hoff.Ull,r. 
.  .     0.43     . 


Qi[orii3e  of  sodium  .  . 
Siilphaleorpotatb  ■  -  . 

WBtcr 

Insoluble  mallei   ■  ■  ■ 


The  small  quantities  of  the  iodic  salts  found  in  Chili  saltpetre  explain  the  txt 
before  noticed  (sec  ante,  p.  ilH),  that  eomraerciol  nitric  acid  (_ which  is  freqa«iitly 
obtained  from  this  salt)  sometimes  contains  iodine, 

After  its  arrival  in  this  country,  the  crude  Chili  saltpetre  is  refined  by  solntion 
and  re-crystallization.  The  salt  is  then  termed  re;fi»ed  nitrate o/ toda  [aodm  nim* 
dgntrafiii), 

Pbopehtieb. — It  usually  cryalalliaes  in  obtuse  rhombnhedral  crystalB,  wbieli 
belong  to  the  rhombohedrul  system.  Its  taste  is  somewhat  bitter.  In  moist  air  II 
is  atightly  deliquesoent.  It  is  soluble  in  about  two  parts  of  cold  water,  and  in  lets 
than  its  own  weight  at  212°.     It  fuses  by  heat. 

Chamcterittica. — As  B  nitrate,  it  ia  known  by  the  characters  of  this  class  of  M^ti 
already  elat«d  (see  ante,  p.  417).  The  nature  of  its  baae  is  reeognixed  by  the  tots 
for  soda  already  described  (see  unte,  p.  512).  The  yellow  colour  which  it  communi- 
cales  to  flame,  as  well  as  the  shape  of  its  crystals,  readily  distinguishes  it  from  nitnts 
of  potash. 

Composition. — Crystallized  nitrate  of  soda  is  anhydrous. 
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Impcrities. — See  Potaute  Nitrai.  p.  500. 

PsvaiOLOOiCAL  Effects. — Its  effects  arc  similar  to  those  of  nitrate  of  potuh. 
According  to  Wolfera,'  from  two  to  four  drachms  of  it  may  be  taken  daily  witboot 
any  bnrl^l  effect.  Velscn  stales  that  it  does  not  so  readily  disturb  digeation  ■■ 
nitrate  of  potash. 

Uses. — It  is  not  employed  m  medicine  in  this  countiy.  As  a  BubsUlats  tat 
nitrate  of  potash,  it  is  used  in  the  manufacture  of  nitric  and  sulphuric  acids;  and 
also  in  the  preparation  of  nitrate  of  pota-sli  (see  I'olaine  Nitrai).     It  is  emplojpl 
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ivnrk-inakeTB;  and  also  as  a  manure,  especially  for  wheat.^    On  aoooant  of 
iqineaoenoe,  it  b  unfit  for  the  mann&cture  of  gunpowder. 


66.  SODiE  ACETAS.— ACETATE  OF  SODA. 

Fommla  NaO,C«H^;  or  NaO.A.    EqmvuJent  Weight  82. 

HOST. — ^This  salt  was  first  described  by  Baron,  in  1747 ;'  but,  according  to 
'  its  real  discoverer  was  F.  Meyer,  in  1677.  It  was  formerly  called  terra 
I  tartari  crystallisata,  or  terra  foliaJUi  mineralis, 

EPARATION. — ^Acetate  of  soda  is  usually  prepared  by  makers  of  pyroligneous 
od  the  mode  of  manufacturing  it  will  be  noticed  hereafter  (see  ActdumAceH- 
It  is  procured  by  saturating  acetic  add  by  carbonate  of  soda,  and  evaporating 
hition  so  that  crystals  may  form. 

Dmbim  CoUege  orders  of  Crystallized  Carbonate  of  Soda  of  comraerce  Ibj,  or  a  sufficient 
f ;  Acetic  Acid  of  oominerce  (sp.  gr.  1.044)  Oj.  To  ihe  acid,  placed  in  a  porcelain  cap- 
Id  bj  degrees  the  carbonate  of  soda,  and,  taking  care  that  there  shall  be  a  slight  excess 
,  evaporate  the  resulting  solution  till  a  pellicle  begins  to  form  on  its  surface,  and  set 
erjstallize.  The  crystals,  when  drained  of  the  mother  liquor,  and  dried  by  a  short 
ra  10  air  on  a  porous  brick,  should  be  enclosed  in  a  well-stopped  bottle. 

m&nES. — This  salt  crystallises  in  oblique  rhombic  prisms.  Qeiger*  says 
ninrated  solution  of  this  salt  does  not  readily  crystallice  when  cooled  in  a 
MB  vessel  unless  some  pointed  or  angular  body  be  introduced.  Its  taste  is 
I,  saline,  and  bitterish.  Exposed  to  the  air,  at  ordinary  temperatures,  the 
111  undergo  little  change ',  but  in  dry  and  warm  air  they  effloresce  and  become 
rons.  When  heated,  they  first  undergo  the  watery  fusion,  then  give  out  their 
of  erystalliiation,  and  afterwards  enter  into  igneous  fusion.  At  a  red  heat 
re  decomposed,  and  yield,  as  a  residue,  a  mixture  of  charcoal  and  carbonate 
A.  They  are  soluble  in  about  three  parts  of  cold  water,  and  are  slightly 
B  in  alcohol. 

9raeteri$iic8. — As  an  acetate,  this  salt  is  recognized  by  the  CToIution  of  the 
r  of  acetic  acid  when  oil  of  yitriol  is  poured  over  it    That  it  is  a  soda  salt  is 
by  the  characters  already  described  for  this  base  (see  ante,  p.  513). 
(POBmoN. — ^The  following  is  the  composition  of  wis  salt  :— 

Jtomi.  Eq.  Wt.  Per  Cent,  BerzeHut, 

da 1     .  .  .    31     .  .  .      22.8    .    .    .    22.94 

oetieAcid 1     .  .  .    51     .  .  .      37.5    ...    36.95 

'am 6     .  .  .    54    .  •  .      39i7    .    .    .    40.11 

Crystallized  Acetate  of  Soda     1     .     .    .  136    .    .    .    100.0    .    .    .  100.00 

ilTT. — ^It  should  be  white  and  perfectly  neutral  to  test-papers  (litmus  and  tur- 
I.  The  presence  of  sulphuric  acid  may  be  recognized  by  chloride  of  barium, 
occasions  with  this  acid  a  white  precipitate  insoluble  in  nitric  acid.  If  nitrate 
«r  cause  a  white  precipitate  insoluble  in  both  water  and  nitric  acid,  but  soluble 
monia,  the  presence  of  a  chloride  is  to  be  inferred.  Potash  may  be  recognized 
I  before-mentioned  tests  for  this  base  (see  ante,  p.  460),  as  well  as  by  the 
eaoence  of  the  suspected  acetate. 

moLOGiCAL  Effects. — Acetate  of  soda  operates  on  the  body  like  acetate  of 
L  (see  ante,  p.  506),  but  is  probably  somewhat  milder  in  its  action, 
n. — ^It  is  rarely  employed  for  medicinal  purposes.    It  may,  however,  be  used 
ibstitnte  for  acetate  of  potash,  over  which  it  has  the  advantage  of  not  being 
eaoent 
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TNOECTAKIC  BODIES.— Tartbate  or  Porien  aiiid  S6da. 

In  pbsnnaof  aod  tbe  arls  it  ia  largely  employed  in  tbc  maotifantiiro  of  ncctio 
acid,  and  oa  this  account  bos  been  introducod  into  the  Pharmacopoiia  as  the  officiial 
lource  of  this  acid. 

Admin I8TBAT10H. — The  dose  of  it,  oa  a  diuretic,  is  from  9j  to  5'j- 
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ff7.  SodBB  Tartras.  —  Neutral  or  Bibasio  Tartrate  of  Soda. 

Formula  SNaOiCHH)'";  or  2Pi»0,f .     £juwafcnl  Wright  104. 

This  talt  is  obuineil  by  mluraling  h  solulion  or  larlaric  ncid  wilh  eilber  ihn  carbonaw  or  bi- 
caibonnieofsodB.  Ilia  formiHl, iheterure,iii  Ihe  prepamiion of ibe effeiTHcini; iJniiiKhl iiiaile  wilb 
Iha  kLovs  iiigredknl,  or  when  Moda-pevrdin  {tec  anlt,  p.  523)  are  diHOlTed  in  wnlrr.  Bjr  »f>- 
poratioD  Ibe  solution  yieldi  aciculor  cryilals  or  lattiale  or  KMla.  conmining  four  alonif  of  wMM 
of  crytiallizalion.  SNnO,T,4HO.  They  ate  mluble  in  ibeir  own  weiglil  of  WBler  j  but  ar*  in- 
■oluble  in  rIcoIidI.  In  i»  mnlicinnl  propcniei,  laniBie  of  soda  rnemblei  ihe  lanrsta  of  pgt 
ash  (see  ani*,  p.  601),    It  ii  a  genlJe  aperient.    If  it  be  given  m  u  to  become  absoibed  (IM 

II  may  be  naed,  iheretbre,  in  lilbic  aciil  depcaiu,  but  it  objectionable  when  ll>ere  are  [ihosptiano 
depoails  in  Ihe  urine  (lee  niiti,  p.  &33J.— Doie,  h>  a  purgnliTc,  3IJ  10  3iv  or  more.  As  k  dia- 
relio,  or  lithja  (see  an/i,  p.  383),  it  must  be  given  in  cmallei  dosef.  and  Inrsely  dilated  wllh  | 
water,  ro  oa  10  eniure  its  absorption  — By  ndding  to  an  aqneous  mluiion  of  160  t:raim  of  ctfl- 
talliieil  larlaric  acid,  either  I6S  grtiins  of  bicaibonnle  of  audn,  or  SBQ  grains  of  cryalallirad 
neulrat  carbonate,  we  oblain,  in  solution,  tarlrate  of  soda  equal  to  233  grains  (or  neaily  ^iv) 
of  the  ciysiallized  salt. 


68.  POTASS^ffi  ET  SOD^  TARTRAS.  —  TARTRATE  OP 
POTASH  AND  SODA. 

HiSTonY. — This  salt  was  discovered  by  Scigneltc,  an  apothecary  at  Rocbelle,  in 
1672 ;  and  hence  it  is  frequently  termed  Seiffneli/i  lalt,  or  irf  lie  Sru/ngtU.^  Ill 
compoeitioD  was  discovered  by  Honlduc  and  Geoffroy  in  1731.  He  called  it  olio- 
line  mil,  lal pnlgchrtsl,  and  RorhdU  salt  (aal  Rapdltiai*  vcl  Roehrilente).  To  &■ 
tingnish  it  from  the  sat  polychrest  (eulpbate  of  potash)  of  other  writcnr,  it  is 
sometimes  denominated  lal  jioljfchratum,  Sei'gnetti.  It  is  often  called  tartarited 
toda  (eofla  lartarizata  sea  natron  larUirizatum').  In  tbe  LoDdoD  l'harmaoop<eia  it 
is  denominated  toilm  jiotasino-tiirtrai ;  but  the  term  poloMss  >adio4artrat  wowd  bs 
probably  more  correct.     Tbe  Edinburgh  and  Dublin  Colleges  call  it  potaum  ettedm 

Preparation. — Two  of  the  British  Colleges  give  directions  for  its 


Tbe  EiUnburgK  Pharmaaipaia  orders  of  Bimrtrate  of  Polash  J^'jl  Carbonnto  of  SoiJaJlJji 
Boiling  Water  Oir.      Procee.l  as  for  lartrsle  of  potash  (see  anii,  p.  50Gp. 

The  Dublin  Pharmatopaia  diicris  of  Cryslallizad  Carbonate  of  teda  of  enmmvnn  }iX| 
White  Biiattraieof  Potnsh,  in  Qne  powder.^iij.oraiufficiontiiuBntUyi  Distilled  WaMt  On^W 
The  process  resembles  that  fot  taiirete  of  |>olBsb  (see  on/s,  p.  1)06). 

[The  Unittd  Slala  PSarmaa^iiria  orders  of  Carbonate  of  So<1r  a  i>oiin<I ;  Biunraie  of  Pctam, 
in  powder,  tixleea  ounces;  Boiling  Water  five  pinia.  Dissolve  the  carbonale  o(  lOiia  in  lb* 
water,  and  gradualrjt  add  tbe  Uiartraie  of  poiassa.  Filter  the  solulion,  and  empotaie  vMll  a 
pelliule  form*;  then  ael  it  aside  10  cryiialllza.  Pour  off  the  liquor,  and  drf  IliB  ciiiMh** 
btbulDuB  paper.     Lastly,  again  eiaponte  ihs  liquor,  that  it  may  furnish  more  oryiali-] 

In  this  process  the  excess  of  acid  in  tha  bitartratc  of  poloah  is  saturated  by  tlM 
soda  of  tbe  carbonate  ;  while  tbe  carbonic  acid  of  tbe  latter  ia  diacugaged. 

Phoperties. — This  salt  is  met  with  in  large,  transparent,  and  rcgularly-ebaped 


Oomosmoit;  Asunmminoir. 

ti^t  ifaomlno  priame;  bat,  curionaly 
flooq^,  tbe  cttsIsIb  kb  freqnentlvjiro- 
dsoed  in  halves  (as  in  Fie;-  97).  Their 
tute  i>  mildly  saline  and  bitter.  E!z- 
poaed  to  the  ur,  titey  slightly  effloresce. 
When  heftted,  they  nndergo  the  watery 
fiiuoD,  evolTe  their  water  of  CTystallixa- 
tioD,  and  are  decomposed :  the  residne 
connBte  of  charcoal  and   'the  carbon- 

**",..°'  f!^.*^^.'^^,       "^^y  "*      Primo/RoMlcSaU.    NaluralHal/o/MU. 

naoily  auabla  in  oold,  and  buU  more  so 

inbotwatv^ 

CAofocterutK*. — This  aalt  may.  be  recognised  by  the  shape  and  size  of  the  crys- 
telb  Snlphnrio  aoid  added  to  the  aqueous  solution  throws  dowu  small  ciystalB  of 
iMtaitnte  of  potash }  perchloric  acid  throws  down  perchlorate  of  potash :  bichloride 
of  j^tiniim  produoea  a  yellow  precipitate  (see  ante,  p.  460).  When  beated,  Bo- 
Adle  nh  is  decomposed,  various  voiatile  snhstaDces  are  evolved,  and  the  odour  of 
MmHl  is  given  ont  If  the  recaduum  be  digested  in  hydrochloric  acid,  we  obtun  a 
nhiti<m  of  tlie  chlorides  of  sodium  and  potassinm :  the  chloride  of  potassium  may 
lie  jsediHtated  by  bichloride  of  platinum,  leaving  chloride  of  sodium  in  solution, 
winch  may  be  detected  by  the  tests  already  mentioned  for  this  salt  (see  ante, 
p.  613). 

OoKPOSnTON. — The  composition  of  tiia  salt  is  as  follows : — 


Au.Si.WI.  Fir  Ct.  Btkmln. 
.,    1..    48..    18.9..    H-3(„i?;iS^E 
,  .  10  .  ,    »  . .    30.0  .  .    31.1  )       '  "'■'"  ■  ■  ■ 
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Dr.  noniBon*  says  that  when  the  crystals  are  &ee  from  all  adhering  moisture, 
Act  ooDtain  only  eight  atoms  (or  25.4  per  cent.)  of  water  of  ciystalliution,  and 
ttirar  eqnivalent  weignt  is  "'"'      **-  "  "*•"'= ' '-'--  "•-'  *'- * — ' 


Mr.  R.  PhiUipa  also  states  that  the  water  of  orys- 
tallinlum  is  <mly  eight  atoms. 

It  U  diHolved  bf  waler.  The  aolution  does  nol  altei  llie  colour  or  turmpric  or  litmDj.  Bjr 
A*  addkioii  of  nlphuric  scid,  binnrate  at  poiaih  ii  thrown  down.  Neitlier  nitisin  of  gilvra 
WW  oMoridB  of  bariam  ifaiowa  down  aaylhingj  or,  if  any  piscipiuts  be  ptodaoed,  ii  j*  jediMolT«d 
tr  tb*  addilion  of  watar.— PA.  Lotid. 

PBTBlOUiaiOAL  Efvkcts, — It  is  a  mild,  laxative,  cooling  salt,  very  analogoos  in' 
ili  «ftcta  to  the  tartrate  of  potash.  Sundelin*  says  it  is  uncertain  aa  a  porgativo— 
MMMtinua  &iling,  at  others  acting  very  slowly,  but  strongly,  and  with  violent 
abdominal  pain.  He  thinks  it  may  be  completely  replaced  in  practice  by  a  mixturs 
of  BU^oena  and  sulphate  of  magneua.  When  given  in  the  form  of  dilute  solution, 
nd  M  aa  not  to  exate  purging,  it  becomes  absorbed,  and  renders  the  urine  alkaline 
(ne.oNfe,  p.  218,  for  a  notice  of  I^veran  and  lUillon's  experiments).  Hence  ita' 
■M  alionld  bs  oarefully  avoided  in  persons  suffering  with  phosphatio  deposits  in  ^ 

Una. — It  is  commonly  emploj^d  as  a  mild  aperient  for  females  and  otber  deli-' 
tttb  peraona.  It  may  be  used  with  advantage  by  those  who  are  subject  to  excesaive 
aaaration  of  lithic  aoid  or  the  lithatea. 

AimuflsraATiON.— It  is  given  in  doses  of  from  5ij  to  ^vj  or  Jj.  It  should  be 
•zhilrited  lai^ly  diluted  with  water.  A  very  convenient  mode  of  exhibition  is  in 
oomtHnation  with  bicarbonate  of  soda  and  tartaric  acid  in  an  effervescing  oondition 
(vide  Seidlib  Fhwden,  p.  523). 

>  Ftni  Ftimtiflt;  ii.  440.  >  i/<wl.  d.  UntrnttuUtkr* 
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6d.  SAPONSS  SODAICZ  ET  POTASSICI.— SODA  AITO 
POTASH  SOAPS 

HrsTOKT. — The  term  tnap  [nijio)  ia  UBUallj  applied  lo  a  fombmatioD  of  one  or 
more  fatty  Kcids  with  a  salifiable  oxi-bftsc)  but  it  tiaa  aUo  been  extended  to  \  com- 
pound  of  R  reeiaous  add  with  an  alkali.  Tbe  Eubstaoces,  therefore,  irliich  U  the 
preseDt  time  bear  tbe  name  of  goape,  may  be  thus  arranged: — 


,  (Eulbr 

*  fMeuillic 


(p1.. 


,  S<ir°>"°">'.I'»'I'. 
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On  the  present  ocouion  it  is  intended  to  notice  the  Bonps  composed  of  fatty  aeids 
combined  witb  potash  or  soda,  and  which  oonHtitale  the  aoiipt  commonly  w  raBfd. 
The§e  substaBceB,  cbenicallj  Epeakiug,  are  oleala,  margaratet,  uid  tUaraltM  ojj^ 
ath  or  •of/n  (jmtatsK  vel  *«/«  oloita,  ■mart/aratei,  et  i/atrala). 

The  UefarcH  word  horitli,  tnnalated  in  our  version  of  tbe  Bible'  toap,  is,  bj  most 
oomraentulAiB,  supposed  lo  refer  to  a  plant,  or  to  the  alkaline  ashes  of  eoue  plant. 

Pliny,"  who  mentiona  soap,  says  it  was  invented  by  the  Qanls  to  render  the  hair 
golden-coloured.  It  is  made,  he  adds,  of  tallow  and  aahea,  the  best  being  prepared 
with  beech-wood  a^bcs,  and  goata'  tallow.  He  further  states  that  there  are  two 
kinds  of  it — one  thick  («a/w  tpiatas),  the  other  liquid  [tapa  (iquidut),  both  b«Dg 
used  in  Germany,  hut  more  by  tbe  men  than  by  the  women.  In  the  excavationt 
made  at  Pompeii,  a  complete  soap-boiler's  shop  was  discovered,  with  tlie  wmp  aUU 
perfect,  though  it  must  have  been  manufactured  for  more  than  1700  years.* 

Natural  Histobt. — Snap  is  always  an  ortiGcial  prcNiuct,  nniess  the  spontAiwon 
formation  of  udlpoeire  from  dead  animal  matter  be  considered  an  exception  to  this 
statement.  This  subgloncc  appears,  from  tbe  analysis  of  Chevreul,  to  oonsst  of  a 
small  quantity  of  ammonia,  of  potash,  and  time,  united  to  much  margario  acid  sod 
a  very  little  oleic  acid. 

Pi^ARATioN. — Tbe  fallowing  is  a  concise  aeconnt  of  tbe  principles  of  smp- 
making:  "  In  order  to  form  soap,  the  oil  or  fut  is  boiled  with  a  solution  of  caustie 
potash  or  soda,  till  the  whole  forms  &  thick,  viscid  emulsion,  which  can  be  dnwrv 
ont  into  long,  clear  threads.  If  not  clear,  either  water  or  alkali  must  be  added, 
according  as  the  turbidity  depends  on  undccoinpoged  oil,  or  on  a  deSoieaoy  of  water. 
When  the  sapooifioation  is  complete,  tbe  nest  step  is  to  separate  the  m«p  from  the 
exeesi  of  alkali,  the  glycerine,  and  tbe  superfluous  water.  Thi«  may  be  efiiacted  by 
boiling  down  till  the  alkaline  ley  becomes  very  eonoentrated,  when  tbe  soap  beoomoi 
insoluble,  and  riaoe  to  the  vurfacc.  Tbe  same  «nd  is  attained  by  adding  v«ry  strong 
l«y  or  common  ealt,  both  of  which  render  the  soap  insoluble  when  added  in  soffi- 
dent  quantity ;  soap  being  absolutely  insoluble  in  alkaline  ley  of  a  certain  strength, 
as  well  as  in  a  saturated  solution  of  contmon  salt.  The  separation  is  known  lo  be 
complete  when  the  liquid  ceases  to  froth  in  boiling;  ivnd  tbe  soap  ig  ladled  off  into 
moulds,  where  it  is  well  gtirred  to  favour  the  aepamtion  of  tbe  liquid,  which  should 
run  off  from  its  surface  like  water  &om  fat.  The  soap  brought  to  this  slAte  in  the 
first  operation  is  called  grain  map,  from  \\»  separating  in  grainy  particles  at  fitet. 
It  may  be  further  purified  by  refwating  tbe  process  of  dibsolving  in  alkaline  ley, 
and  separating  it  by  tbe  addition  of  satL  In  tbis  process  the  impurities  subside, 
and  the  soap  generally  takes  up  sore  waterj  so  that,  although  whiter,  it  is  leaa 
ttiviig-     White  soap,  for  example,  commonly  contains  45  lo  (iO  per  cent  of  water; 
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wUle  gnin  soap  contains  2&  to  30  per  cent.  No  doubt  it  may  be  agun  procured 
irilh  as  little  water  as  at  first;  but  it  is  the  fluidity  caused  by  the  additional  water 
that  allows  the  impurities  to  subside,  and  the  soap  to  become  white.  What  is  called 
marbUd  [or  mottled']  aoap  is  grain  soap  which  has  not  been  subjected  to  purification ; 
and  the  gray,  blue,  and  green  colours  in  it  arise  principally  from  the  presence  of 
iasoluble  soaps  of  oxide  of  iron  or  of  copper. 

''  It  is  to  be  observed,  that  when  common  salt  is  added  to  the  solution  of  a  soap 
of  potash,  the  latter  is  converted  into  soda-soap,  entirely  or  partially,  according  to 
the  quantity  of  salt,  while  chloride  of  potassium  is  formed.  As  this  latter  salt  does 
not  cause  the  soap  to  separate,  like  common  salt,  it  is  necessary  to  use  twice  as  much 
lilt  to  separate  tne  soap  when  it  has  been  made  vrith  potash.  If  a  soap  of  potash 
be  required,  it  must  be  separated  by  caustic  potash.  In  Oennany,  soda-soap  is  first 
made  with  potash,  and  the  potash-soap  is  decomposed  by  common  salt.  In  England 
and  France,  soda-soap  is  made  directly  with  caustic  soda. 

**The  use  of  salt  in  this  important  process  depends  on  the  curious  fact  that  soap, 
Eke  muscular  fibre  or  animal  membrane,  cannot  be  moistened  by  a  saturated  solution 
of  nit;  that  is,  cannot  deprive  it  of  water.  On  the  other  hand,  if  these  substances 
be  moistened  with  water,  or  dissolved  in  it,  the  addition  of  irj  salt  in  sufficient 
qoantity  will  remove  the  whole  of  the  water.''* 

Thxort  of  Saponification. — ^The  fixed  oils  and  fats,  as  they  occur  in  nature, 
an  for  the  most  part  mixtures  or  compounds  of  two  or  more  fatty  salts.  Stearine^ 
margarine^  oleine,  cocinine  (or  coca-steartne^jpalmitine^  and  pAocentne,  are  the  fatt^ 
ffb  of  most  frequent  occurrence  in  the  fats  used  for  soap-making.  They  are  each 
composed  of — or,  at  least,  are  resolvable  into— a  sweet  basic  substance  called  glyce- 
rme,  or  the  oxide  of  glyceryle  (CH'^O)^  and  a  fatty  acid.  Stearine  yields  stearic 
acid;  margarine,  maryaric  acid;  oleine,  oleic  add;  cocinine,  cocinic  acid;  palmi- 
tfne,  palmitic  acid;  and  phocenine,  phocenic  add, 

TaOow  oonBiBts  chiefly  of  stearine  with  a  little  oleine.  OHve  oil  is  composed  of  margarine 
■ad  oleine.  ^Anonif  oi7  contains  less  margarine  than  olive  oil.  Palm  oil  contains  oleine,  mar- 
fpuine  (?},  and  about  two-thirds  of  its  weight  of  a  white  solid  fat,  called  palmitine.  CocoamU 
ml  ooonsts  of  cooooine  and  oleine.     Train  or  Ji$h  ot/  consists  of  oleine  and  phocenine. 

When  the  oils  and  fats  are  acted  on  by  a  solution  of  the  caustic  alkali,  the  latter 
unites  with  the  &tty  acid,  forming  a  soap,  and  disengages  glycerine^^  which  combines 
with  water. 

The  following  diagram  illustrates  the  process  of  saponification : — 

MATXmiALS.  PxesvcTs. 

Ctartie  Alkali i  Soap. 


,  Oteine,  fte.  &c. .  .  5  F»*^  Acid. 

{  Glycerine    .  . 

Water ->  Hydrated  Glycerine. 


The  phenomena  observed  during  the  action  of  resins  on  alkalies  are  different.  Resins  usually 
fiomist  of  one  or  more  acids,  which  combine  with  alkalies  to  form  resinous  salts  or  soaps.  Thus, 
cvdinar/  yellow  resin  (or  rosin)  consists  of  two  acids,  called  respectively  pinic  (chiefly)  and 
acids ;  and  a  soda  soap  made  of  this  substance  would,  therefore,  be  a  mixture  of  pinate 
•ilvale  of  soda. 


Feopkrties. — ^The  consistence,  colour,  odour,  and  sp.  gr.  of  soap  vary  in  the 
Afferent  varieties  of  this  substance.  The  taste  of  all  is  slightly  alkaline.  All  the 
alkaline  soaps  are  soluble  both  in  water  and  alcohol.  The  substance  called  frana- 
pareHt  toap  is  prepared  by  evaporating  an  alcoholic  solution  of  pure  soap.  When 
netted,  soap  fuses,  swells  up,  and  is  decomposed,  leaving  a  residuum  of  charcoal 
and  aUcaline  carbonate.  Most  of  the  acids  decompose  soap :  they  unite  with  the 
alkaline  base,  and  separate  the  fatty  acids.  The  earthy  salts  (as  sulphate  of  lime, 
Bolphate  of  magnesia,  alum,  &c.)  also  decompose  soap:  the  fatty  acids  unite  with 
the  earth  to  form  an  insoluble  earthy  soap,  while  the  alkali  of  the  soap  combines 
the  acid  of  the  salt.    The  hardness  of  sea,  spring,  and  well  water  depends  on 

*  Liebig,  in  Tanier^s  Elenutm  0/  Ch*mUtry,  8th  edit.  p.  1118. 


I 

I 


■530  INORGANTC  BODIES.— Soda  attd  Potabb  Soaps. 

the  earthy  nlta  (principally  sulphate  of  lime),  irhiob  dcoompOM  soap  (aee  ant*,  pp. 
307-8) :  hence  tincture  of  eoap  may  be  ascd  as  a  test  of  the  hardneBS  or  Bofineaa 

The  following  diagram  explains  the  action  of  sulphate  of  lime  on  soap: — 

MlTMllU.  PiODDCt.. 

g„^  (Alk«U — ::;:^AIbiliiw  SalpUlo, 

9«l[A»W  of  Lime  .  .  .     I»"'p''"ne  *"■'   ■  -  ■  ■  -^'^'~~--._„^ 

(Lima . — ^^::^Iiuolub1sCilcuMH»SCBp. 

The  metallic  salts  decompose  soap,  and  give  rise  to  melaliine  insolable  soaps. 

Charaeterutict. — Soap  may  be  partly  recognized  by  its  physical  properties,  esp»- 
oially  by  its  feel,  which  is  so  well  known  that  it  is  ufiualty  called  eoapy.  The  eoln- 
bility  of  aoap  in  water  and  alcohol  is  an  important  character,  as  well  as  its  detergent 
qoalily,  wbioh  depends  on  its  power  of  rendering  fatty  and  other  matters  soluble  in 
water.  The  effect  of  beat  on  it  also  descrvea  notice  :  if  the  carbonaceoos  rc»dnnm 
be  digested  in  weak  hydrochloric  acid,  and  the  solution  filtered  and  concentrated  by 
evaporation,  the  nature  of  the  alkaline  base  may  be  ascertained  by  applying  the  testa 
for  potash  and  soda  before  menLJoacd  (see  atife,  pp.  460  and  513).  Lastly,  the 
action  of  acids  and  earthy  and  rautullio  sal(«  on  a  solution  of  soap,  as  already  noticed, 
serves  to  recognise  soap. 

Tabietieh. — A  ooneiderahle  number  of  soda  and  potash  soaps  are  met  w!tb  in 
eommerce.  Of  these,  some  are  harrl,  others  ifi/l;  the  former  are  prepared  with 
soda,  the  latter  with  potash.  This  circumstance,  therefore,  forms  the  ground  of 
their  division  into  two  classes. 

CUas  L  Hardor  Ek)daBoap;  Sapo  Sodaicus;  Sapo  nafrinus;  Sajio  durut; 
Sapo  tpi'mui,  Pliny  ? — The  qualities  of  the  bard  or  soda  soaps  vary  according  to  Uie 
nature  of  the  fatty  matters  with  which  these  substances  are  prepared. 

I.  CisTiLi  OB  &p*siBH  SaiFi  Sapo  tz  olita  olio  tl  loda  om/ttitu;  Sapo  dunu ;  J^onA  ar 
CtUtUi  Soap  ma<b  iei!h  olint  oil  and  loda,  E, ;  Saps  Ainu,  D. ;  Sapo  Bitpamaa;  Sapo  CdWiJttiun,* 
Mariilla  or  Vaitlian  Soap ;  Olm  OH  Soda  Soap—TWa  is  prepated  wiUi  olive  oil  Bnil  a  MlD- 
lion  of  CKuiiia  lOiia.  When  purp,  ii  has  wory  linle  odour.  It  is  h»jd,  liui  in  ilie  fresh  mte 
may  be  easiiy  worked  or  knmded  belween  l)ie  flngvra:  by  keeping  in  watm  air  it  bemmes 
tirf  and  pulvetizable.  It  sbould  not  feci  KieaBy,  h««e  a  rancid  aroor,  coDununicua  an  ollf 
■tain  to  paper,  nor  ba  coTerod  Willi  b  laline  efflorescence ;  but  should  dimlTa  complelaly  wul 
resdilr  in  both  water  and  atcohol. 

Two  varielies  or  il  are  knnwn  in  commerce — the  whili  nnd  the  martUd. 

m.   mice  Caitili  Sbiq). — Tfaia  is  purer  [ban  the  roilowing  variety,  but  il  ia  a  weakar  Kap  (i-t. 

e.  MarbUd  Catltti  Soap. — This  variely  ii  harder  than  iJie  while  kind.  The  mariilrd  *n>««r- 
•nee  is  produced  by  adding  to  the  imp,  as  *oon  as  il  ia  compleiely  made  and  Bepamied  fnxn 
Ihe  ipenl  lyr,  a  frfsh  qunnlily  ot  !ye.  and  immediateiy  after  a  loluliun  at  nilphale  of  iron.  A 
pr*cipi|Bie  (probably  cornpoaed  or  black  oxide  of  iron,  sulphuTM  of  iron,  and  imn-aosp)  it 
GMmed;  and  this  eivm  Ilia  dark-coloured  sireaks  to  the  loiip.  By  eipoture  to  llic  aif  lh«W 
■tieahs  bmme  red,  in  consequence,  probably,  of  Ihe  convenion  of  the  black  oiida  IBM  tho  Md 
or  acaijuioxide  or  iron. 

9.  AmoDD  SokT;  MmonH  Oil  Soda  Soap;  Sapo  amygdoKma.  Frenrh  Codez-— Tbjg  il  A* 
medicinai  soup  of  ifie  French.  Ii  is  picparBi:!  with  len  paru  of  soBp-hoiien'  lye  (a  soluMO  of 
caultic  loda}  and  Iweniy-one  psru  of  almond  oil,'     In  this  CDunlry  ii  is  nied  at  a  Inilel  rap. 

3,  CoHMOir  SotP  1  Sapo  rtttgarit.  United  Sinlea  PliarmsoopiFiB;  Sapo  tbama,  Gr'i^r  i  jai- 
iiml  Oil  &da  Soap. — I'bia  ia  preparwi  with  lallow  and  icdB.  Two  kind*  of  it  ar»  in  -~fftivt- 
tue^  turd  iBop  and  maffbd  leap. 

B.  Wlut*  Cwd  SMp,— This  is  nwdo  with  pun  or  while  tallow  and  soda.  WluU  Wmim 
Saqi  belong*  lo  this  class  of  aoaps.  ft  a  said  lo  be  loada  willi  one  part  of  olive  oil  >ihI  MM 
parts  of  mllow  ;  and  scenleil. 

0.  MallUd  Soap — This  is  ihe  common  or  domestic  soap,  RefuM  kiioben  bvsm*',  mIM 
MMn  Uuff.  19  iiwd  in  its  prepaniiion. 

4,  YaiLow  Satr-i  Rotm  £Wv  r  '^i  Soda  &u)i.— This  is  prepared  with  lallow,  mm,  mi 
lauiUo  soda.     Faltn  oil  U  also  rietjueiiily  employed  in  iu  manu&i^ture. 

•  Soabelrao,  ntmtto  TntU  41  rJUrsHiM,  t.  ii,  p.  SSI,  lud*  MiC 
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0.  CSoc«A-Birr  QiXi  Soap;  Marim  &qp.— This  U  prepared  with  ooooft-nnt  oil  (uBnally  mixed 
widi  tallow)  and  soda.     It  is  used  for  washing  with  see- water. 

lo  addition  to  the  preceding,  there  are  several  other  varieties  of  sodareoap  found  in  oommeree. 
Tbilrt  or/iNC3f  aoap  consists  essentially  of  one  of  the  preceding  kinds  of  soap,  mixed  with  some 
ftlgiant  volatile  oil  SUiea  rnnqt  is  a  hard  soap,  with  which  silicate  of  soda  is  incorporated. 
"Smti  Miqi  is  oommon  soap  intermixed  with  sand.  The  term  clay  toap  may  he  given  to  pro- 
posed mixtures  of  oommon  soap  with  pipe-clay,  fuller's-earth,  soap-stone,  or  porcelain  earth. 
CUorim  m&p  is  intended  to  be  soap  mixed  or  combined  with  an  alkaline  hypochk>rite  (?).  Bom 
aoqr  ooosists  of  ordinary  soap  intermixed  with  bone-gelatine  dissolved  in  caustic  potash:  it  is 
■ud  to  be  sold  under  the  name  of  Lxoerpooi  poor  man$  mtap} 

"%,  Oi  Soft  or  Potaali  Soap ;  JSapo  potamcus ;  Sapo  kalinut ;  Sapo  molli$; 
Scgpo  Kquiduiy  PIIdj  ? — ^This  kind  of  soap  is  made  with  caustic  potash  and  oil  or  fat 

1.  Coxxov  Soft  Soav  ;  Se^  moUit,  D.;  Jfumal  Oil  Potath  &Nip.— This  is  prepared  with 
lih  oil  (whale,  seal,  or  ood),  tallow,  and  potash.  Its  colour  is  brownish  or  yellowish ;  traoa- 
pannt,  interspersed  with  white  specks  or  grains  of  stearic  soap  formed  by  the  tallow,  and 
whieb  give  the  soap  a  granular  texture  like  that  of  the  fig. 

9.  OUTX  Oil  Potash  Soap  ;  Sapo  moUig, L.  E. ;  Sapo  ex  oHvct  oko  et  polauA  eonfidui,  L.;  Soft 
MO^aafA  0^  oU  andpoiath,  Ed. — This  is  ordered  in  the  London  and  Edinburgh  Pbarma- 
but  is  rarely  met  with.    The  London  Pharmaoopaia  states  that  "  common  soft  soap 
of  fish  oil,  tallow,  and  potash  must  on  no  account  be  substituted  for  this  soap." 

CoMVOBiTiON.— The  following  is  the  compoaitioD  of  several  Tarieties  of  soap 


HAan  oa  soda  soaps. 


Coastttoeats. 

Marseilles  White. 

Mareeillei 
Marbled. 

Foreirn 

Oastile, 

very  dry. 

8p.  Gr. 

1.0705. 

Loadon-made 

Castile, 

Tery  dry. 

8p.  Or.  0.0009. 

Olairow 

Wlute 

Soap. 

Coeoa-But . 
Oil  Soap. . 
(Marine  ' 
Soap.) 

Patty  AcMs  .... 
Water 

Bnuonnot. 
10.94 
0».40 
91.38 

D^Arcet. 
0 
00 
34 

Tkenard, 

0 

04 

30 

Urt. 

9.0 

70.5 

14.5 

Ure. 
10.5 
75.9 
14.3 

Ure. 

0.4 

00.0 

33.0 

Ure. 
4.6 
99.0 
73.5       ' 

Haid  or  Boda  Soap       100.00 

100 

100 

100.0              100.0 

100.0 

100  0 

SOFT  Oa  POTASB  SOAPS. 


Constitaeots. 


Potash  .... 
Fatty  Acida  .  . 
Water      .... 

Soft  or  Potaah  Soap 


London 
Soft  Soap. 


Ure. 

8.5 
45.0 
40.5 


100.0 


Olawow 
Soft  Soap. 

Ure. 

9.0 

43.7 

47.3 


100.0 


PuBiTT. — ^The  adultorations  of  soap  are  excess  of  water,  lime,  gypsam,  or  pipe- 
day.  The  first  may  be  known  by  the  consistence  of  the  soap,  and  the  great  loss 
of  weight  which  this  substance  undergoes  in  dry  air.  The  other  impurities  may  be 
^detected  by  alcohol,  which  leaves  them  undissolved. 

Physioloqical  Effects,  o.  On  Veyetabies. — Soap,  used  as  a  manure,  appears 
to  promote  vegetation.^ 

fi.  On,  Animals, — It  does  not  appear  to  be  poisonous  to  animals.  Yeterinariaiui 
employ  it  as  a  diuretic,  and,  in  large  doses,  as  a  purgative. 

y.  On  Man, — Soap  acts  very  much  like  the  alkalines,  before  noticed  (see  ante,  p. 
mC).  Its  local  operation,  however,  is  much  less  energetic  than  either  the  caustio  or 
even  the  carbonated  alkalies.  Hence  it  may  be  administered  in  considerable  doses 
withoat  causing  irritation  or  inflammation.  When  swallowed,  it  very  readily  palls 
Ae  appetite  and  disturbs  the  digestive  functions.    Perhaps  these  effects  depend  on 


*  For  farther  details,  see  Knapp*s  Cketnieal  Tteknologf. 

*  tee  Gfflslia's  Haudbuch  der  Ckemie. 


*  De  Candoile,  Pkfeiol,  Vigfit,  p.  1319. 
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the  separation  of  the  futly  acids  ia  the  fitomacb.  Probably  the  fatty  acida  bMome 
more  or  less  oompletel;  digeetcd,  for  soap  acts  on  the  general  system  like  the  alkx- 
lies; — it  promotcB  the  secretion  of  urine,  and  communicates  alkaline  properties  to 
this  flaid.  In  large  doses  it  acts  as  a  purgative.  I  knew  an  idiot  who  bad  u^qnently 
eaten  large  lumps  of  soap  without  any  ill  effects;  and  1  have  heard  of  a  pound  of  it 
being  swallowed  for  a  wager  1 

UaES. — As  an  aitlacid,  soap  ia  employed  in  poisoning  by  the  mineral  adds:  it 
Bhould  be  administered  in  the  form  of  a  strong  solution,  which  effectually  neatnltees 
the  acid  without  acting  as  an  irritant.  So  also  in  those  forms  of  dyspepsia  which 
are  attended  with  an  excessive  formation  of  acid,  soap  may  be  usefully  employed  to 
neutralize  it.  External  parts  bnmt  with  the  strong  mineral  acids,  or  with  pbos- 
phorus,  shonid  be  washed  with  a  solution  of  soup.  As  a  liOumlytic,  soap  haa  Men 
used  in  those  forms  of  litbiosis  in  which  uric  acid  prevmls  (see  antr,  p.  286).  A 
mixture  of  soap  and  litue-waler  was  once  consideral  a  most  powerful  solvent  for 
urinary  calculi.  Hon.  Horace  Walpole'  gained  great  relief  from  it.  By  the  acdoB 
of  lime-water  on  it,  an  insoluble  calcareous  soap  and  a  solution  of  canstio  soda  an 
formed.  As  a  purgntivr.,  soap  is  rarely  exhibited  alone :  in  combination  vitli 
rhubarb,  it  may  be  employed  with  con«derable  benefit  in  habitual  constipation  and 
disordered  conditions  of  the  biliary  functions.  In  the  form  of  enema,  m  pbnng 
solution  of  it  is  somctiroes  use^d  wiib  great  relief  to  dissolve  hardened  fieces,  and  to 
relieve  obstinate  constipation.  As  a  rtMolveiit  or  alterative,  it  was  once  mnoh 
esteemed  in  cntargementfl  and  variuas  chronic  diEorders  of  the  viscera  and  glands; 
and,  as  tbo  alkalies  have  been  found  usefol  in  the  same  diseases,  any  good  efiecU 
which  may  have  been  obtained  bj  it  are  probably  referable  to  its  alkaline  base. 

Eilemally,  soap  is  frequently  employed  on  account  of  its  detergent,  lubricado^ 
ajid  disculieot  qualities.  Thus,  in  tinea  capitis,  scabies,  and  various  other  skin  di^ 
eases,  ablution  night  and  morning  with  soap-water  greatly  contributes  to  tbo  eon. 
On  account  of  its  lubricaUog  qualities,  it  is  a  most  convenient  adjunct  to  liniinwiWi 
The  uses  of  the  liniment,  cerate,  and  plaster  of  soap,  are  noticed  below. 

Lastly,  soap  is  used  in  pharmacy  to  render  other  medicines  more  soluble,  or  tO^Te 
a  proper  consistence  to  various  substances  for  the  making  of  pills.  Thus  it  ia  »  con- 
stituent of  various  pilla  (e.  g.  iWufe  Rhei  eompoeilie ;  FUude  Saponxt  et/mpomltet 
and  Piltihe  Scilke  compositse).  In  some  cases  it  acts  ns  the  aJjiimint,  assisdng  ud 
promoting  the  operation  of  other  medicines ;  as  a  eorrigent,  eorrcctiog  their  opera- 
tion; and  as  &  ormxiilueiii,  imparting  an  agreeable  or  convenient  form.  The  oddi&fi 
of  soap  to  aloes  or  extract  of  johip  is  cited  by  Dr.  Paris' as  an  instance  in  which  so^ 
fulfils  all  three  of  these  objects. 

ADMiNigTRATiflN. — The  usuol  dose  of  soap,  taken  in  n  pilular  form,  is  from  gTB. 
V  to  5^-  1°  cases  of  poisoning  by  thii  mineral  acids,  half  a  pint  of  strong  Bolotion 
of  soap  should  be  instantly  administered. 

L  UMIEKTPM  SiPOMS,  L.  E,  D.;  Soap  Luiiment;  Oporfefi/oc.— (Soap  Jijai; 
Camphor  5»i  Spirit  of  Rosemary  fjsviii;  Distilled  Water  fjij.  Mix  the  woler 
with  the  spirit ;  then  add  the  soap  and  camphor,  and  macerate,  occasionally  a^l&dn^ 
until  they  are  dissolved,  L. — Castile  Soap  S^;  Camphor  aijas;  Volatile  Oil  of  Row- 
mary  f3vj  ;  Rectified  Spirit  Oij.  ZJ.— Costile  Soap,  reduced  to  powder,  Jij ;  Cam- 
phor Sj ;  Proof  Spirit  f^xvj,  D.) — Soap  liniment  is  used  as  a  stimulant  and  di»- 
cutient,  as  well  as,  on  account  of  tta  lubricating  qualities,  in  local  puns,  spruna, 
brntses,  rheumatism,  &c.     It  is  a  constituent  of  Linijnettium  Opii. 


OUDC*«;  Camphor  an  oi 
B  pint.     Digeil  lt)e  toap 
tba  iBinplior  and  oilt.aaa,  wi 
An  analugouB  prcpsialion 


';  Oil  of  Riwr^mary.  Uil  or  Oiiganam.  tvcli  m  fluitimchm  i  AlolM 
islroliol.  hy  meauiol'aaBnd.baib,  ijll  il  is  diualveil:  Iben  mH 
they  BrediBsolved,  pour  Ibe  liquid  inio  bro8d-inoiuh*it  tnulM. 
he  'J'lHCTiTBi  Satdbi*  C^xrHORiTX,  U.  S.    Il  ia  tmJa  ■■  fct 
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Soap,  in  shavings,  four  ounces;  Camphor  two  ounces;  Oil  of  Rosemary  half  a  fluidonnce; 
Water  four  fluidoaocM ;  Alcohol  two  pints.  Mix  the  alcohol  and  water,  digest  the  soap  with 
die  mixture  by  means  of  a  water-bath  till  it  is  dissolved,  then  filter,  and  add  the  camphor  and 
oil*  This  preparation  retains  its  fluidity,  not  becoming  consistent  upon  cooling ;  this  is  owing  to 
its  formation  from  a  soap  fabricated  with  vegetable  oil,  and  not  with  an  animal  soap,  as  in  the 
of  the  liniment] 


&  GERiTCI  8AP0NIS  C0IIIP08IT1JII,  L.;  Soap  Cerate.— (Sotip  Jz;  Wax  Jxiigs; 
Qzide  of  Lead,  powdered,  ^tv;  Olive  Oil  Oj ;  Vinegar  (hng.  j.  Boil  the  vinegar 
iritb  the  oxide  of  lead  over  a  slow  fire,  constantly  stirring  them  until  they  incorpo- 
nie;  then  add  the  soap,  and  boil  again  in  like  manner,  until  all  the  moisture  is 
evaponled;  lastly,  with  these  mix  the  wax,  first  dissolved  in  the  oil.)— The  subaoe- 
tiie  of  lead,  formed  by  boiling  the  oxide  of  lead  with  vineear,  is  decomposed  bv  the 
soap,  the  soda  of  which  combines  vrith  the  acetic  acid,  and  the  fatty  acids  with  the 
oodde  of  lead.  The  wax  and  oil  serve  to  ^ve  consistence  to  the  preparation.  It  is 
used  as  a  mild  cooling  dressing  for  scrofulous  swellings,  and  other  local  inflamma- 
tioDS^  as  well  as  for  fractured  Hmbs:  in  the  latter  case,  its  principal  use  is  a  mecha- 
nksal  support 

[The  CxEATUx  Sapoitis  of  the  U.  S.  Pharmacoparia  is  directed  to  be  made  thus :  Take  of 
Solution  of  Subacetate  of  Lead  two  pints;  Soap  six  ounces ;  White  Wax  ten  ounces;  Olive  Oil 
a  pint  Boil  the  solution  of  subacetate  of  lead  with  the  soap,  over  a  slow  fire,  to  the  consistence 
of  honey ;  then  transfer  to  a  water-bath  and  evaporate  until  all  the  moisture  is  dissipated; 
iHtly,  add  the  wax,  previously  melted  with  the  oil,  and  mix.] 

I.  nPLiSTRUI  SAFONIS,  L.  E.  D.  [U.  S.];  Soap  Fkuter,— (Soup,  sliced,  fbm; 
Litharge  Plaster  ibiij;  Kesin  ^j,  L. — ^Litharge  Plaster  ^iv;  Oum  Plaster  ^ij; 
Outile  Soap,  in  shavings,  Jj,  B. — Castile  Soap,  in  powder,  5iv;  Litharge  Plaster 
nijflBi  D.  Mix  the  soap  with  the  liquefied  plaster  and  resin,  and  boil  down  to  a 
proper  consistence.) — ^The  quantity  of  soap  here  ordered  is  said  by  Mr.  Scanlan^ 
to  be  too  much  by  one  half;  as,  when  prepared  by  the  formula  of  the  London  and 
Dublin  Pharmacopoeias  it  is  quite  pulverizable,  and  falls  into  crumbs.  The  gam 
plaster  ordered  by  the  Edinburgh  College  will  tend  to  obviate  this  defect.  BoUing 
u  unnecessary.  This  plaster,  spread  on  leather,  is  used  as  a  discutient  and  mecha- 
nical support. 

[The  U,  8,  Pharm,  directs  this  plaster  to  be  made  thus:  Soap,  sliced,  four  ounces;  Lead 
Pkscer  three  pounds.    Rub  the  soap  with  sufficient  water  to  bring  it  to  a  semifluid  state;  then 
it  with  the  plaster  previously  melted,  and  boil  to  the  proper  consistence.] 

4  EDLASTRII  KESDI£,  B.  [U.  S.];  Emptustrum  Saponis  Compositum  vd  Adhas^ 
;  Adhesive  /%Mter.— (Resin,  in  powder,  2iv>  Castile  Soap,  in  powder,  3ij> 
Lithaive  Plaster  ibij.  Melt  the  litharge  plaster,  then  add  the  resin  and  soap,  and 
mix  tbem  intimately.)  [Resin,  in  powder,  half  a  pound;  Lead  Plaster  three 
pounds,  U.  S.  jP.] — This  plaster  is  less  apt  to  irritate  than  the  litharge  plaster 
with  resin,  '^  owing  to  the  much  smaller  proportion  of  resin.  It  is  a  very  usefdl 
application  to  those  abrasions  of  the  skin  which  take  place  in  consequence  of  long 
eoDfinement  to  bed."'  (See  also  Emplastrum  Resinse^  L.,  under  the  article  En^ 
pkuhrum  FlunUn,) 


Oedeb  XIII.    COMPOUNDS  OF  LITHIUM. 

HUumn  (Lbs  6.5)  is  the  metallic  base  of  the  alkali  Hlhia  (so  called  from  x/Sito^,  s/ony,  because 
it  is  exclusively  found  in  the  mineral  kingdom).  It  is  a  constituent  of  several  minerals  {pdaliie^ 
tnpk^ti€OX  spodtmurUy  UpidoUte^  amblygonite^  ice).  It  is  also  found  in  many  mineral  waters,  in 
moet  of  which  it  has  been  found  in  the  state  of  carbonate :  but  in  the  Pyrmontand  Sliatsch  waters 
it  exists  in  the  form  of  sulphate;  in  the  Kreuznach  waters  as  the  chloride;  and  in  the  waters  of 
Aix-tab-Chapelle  and  fiurtscheid  it  is  found  in  combination  with  phosphoric  acid  and  soda.  The 
medicioal  properties  of  the  compounds  of  lithium  are  unknown.  The  carbonate  is  the  only  one 
of  them  which  it  has  been  proposed  to  employ  therapeutically. 

'  J>r.  MoBtgomery,  Oburvationt  on  the  Dtiblim  Pharmacopaiaf  p.  590.  >  Jbid.  p.  597. 
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70.  Lithie  Carbona.a.— Carbonate  of  Llthla. 

Formvla  LO.CO',     EqiucalenI  II'ogA/  3B.5. 

Found  in  many  minerat  wBiers  ;  ag  ihoae  or  FranzeiiBbsil,  KldiiieD,  Lubien,  Ems,  TepliB, 
Bilio,  Maticnbod,  Eiuingen,  Salzbrunn,  BuchtSuarling,  bihI  Kailtbid. 

Obtained  hy  adding  b  gtrong  soluliaa  or  carbonnle  or  unmonia  to  a  sotulion  or  eilber  lalphua 
of  lilhU  01  chloride  oriiibiuni.  Or  bjr  decomposing;  sulpbaie  ofliihla  by  acrmte  or  baryta,  aitil 
catcinitig  ibe  reeullinft  scetaie  or  lilhia,  by  wbich  it  is  converted  inlo  ibe  carbonate. 

Ab  uaually  met  wiih,  oarbonale  ot  I'ldm  i»  a  white  powder,  like  carbonate  of  magnesia.  It 
iuu  tt  sligbt  alkaline  laite,  and  is  (oluble  in  water,  both  bol  and  Dold ;  but  inHbibls  in  aletibcl. 
When  il  baa  been  riteed,  it  la  more  difficultly  soluble  in  water  than  wbsn  it  ie  in  lh«  patverBleM 
OOoditkin.  About  one  hundred  paiU  of  coliJ  water  are  said  to  diuolve  one  pan  of  caibonau  of 
lilhia.  It  diraolres  more  readily  In  water  holding  in  lolution  carbonic  ncid,  by  wbidi  bieaiton- 
Ble  of  lithia  is  formed,  [i  is  in  Ihii  stale,  probably,  that  it  exisia  in  many  miuetal  waterVi  By 
liiHotTing  carbonate  of  liibia  in  bot  water,  filtering  and  eluwly  evaporating  the  solation,  oryiBli 
ef  the  carbonate  are  formed:  they  are  said  to  be  anhydtoiu.  A  sotulioa  of  one  pan  of  the  l■^ 
bonate  in  lUOO  parts  of  water  baa  an  alkaline  reaction. 

Carbonate  of  litbia  has  ibe  following  corapositiOD : — 


Eq.Wl. 


Carbonate  of  Lilhia   .      1      .     .     36.5     .     .     .  100.000 
Noe; 


Bamaim.  SdmffgttldL 

.    .    39    .  .  .    39.83 

.    81     .  .  .    60,17 

.    .  100    .  ,  .  100.D0 


exporimentg  have  bilherlo  been  made  to  ascertain  ibe  effect*  of  carbonate  of  lilhia  wba* 
•wallowed ;  they  are  at  present,  thererore,  unknown.  On  accoirnt  ol  iti  diiliciill  foluUlil)',  its 
local  action  is  not  very  energotie.  Like  tbe  othor  alkaline  carbonates,  carbonate  of  lilhia  dovbl- 
Jess  becomes  absorbed,  and  is  eliminated  by  the  kidneys.  Analogy  would  also  lead  u*  to  infer 
Ihat  il  it  cagtable  of  rendering  tbe  urins  alkaline. 

Altbougli  it  is  a  constituent  of  many  mineral  waters,  seTeral  of  which  are  eltenaiTsly  ec 
■nmed,  its  influence  in  them  is  quite  unkoowii.  Il  probably  imparta  very  Utile  adiviiy  W  tba 
on  acoODnt  of  the  very  minute  proportion  at  it  wbich  Ibey  connin. 

Allenlion  has  of  late  yeara  been  drawn  to  carlionaie  of  Uthia  as  B   aolvenl  for  uric  or  lilt 
acid  by  Lipowitz,'  Mr.  Alexander  Ure,'  and  Binawanger,'    Lipowilx  slalea  thai  one  pan  of 
carbonate  of  lithia  in  PO  parti  of  water  dissolved  Ol      .  "      '  "".        '       .    ~ 

of  uric  acid  at  912°  F.:  a  colinion  of  urate  of  lilhia  ia  Tormed  while  ceibonie  acid  it  erolr^ 
Mr.  Ore  (band  that  one  grain  of  caibonale  of  litbia,  dissolved  in  an  ounoe  of  distilled  watti 
took  up,  at  98°  P.  (the  heat  of  the  blood).  2.3  grains  of  uric  acid  :  and  be  says  that  a  buiBW 
urinary  calculiii,  composed  of  uric  ncid  with  alternate  layers  of  oxalate  of  lime,  lost  five  giaia 
in  weight  by  diaeslion  for  five  hours  in  a  solution  of  four  grains  of  carbonate  of  lithia  to  H 
oance  of  diatillcd  water,  at  a  blood  heat.  And  Binawanger  itatea  that  one  pan  of  cattonsla  et 
lilhia,  dissolved  in  120  parts  of  water,  takes  up,  at  blood  beat,  nearly  four  parti  of  titieaa" 
.From  tbe  ezperimeoti  of  both  Ure  and  Bioswanger  it  appears  that  carlnuBle  of  lilhia  ia  a  hM 
■olveni  lor  uric  acid  ilian  either  borax  or  the  alkaline  carbonates, 

Mr.  Ure  has  suggested  tbe  injection  ofa  solution  of  carbonate  of  litbia  into  the  urinary  bbM 
Bt  a  litbon lytic,  in  calculi   oomposed  wholly  or  in  part  of  lilhic  acid.     "Of  all  the  vaiio 
tnensfnia  hitherto  recommended," says  Mr.  Dre,  "none  appears  to  promise  mora  (avoutablf  Al 
Iha  cetbonale  of  lilhia,  from  the  promptitude  and  energy  with  which,  in  dilute  sohil ion,  it  aSW 
calculi  of  this  descriplion      If  by  means  of  injections  we  can  reduce  a  stone  al  the  tataoTt  01 
or  more  an  hour,  as  the  above  experiment  would  lead  us  to  anticipate,  we  shell   rMt  man 
diminish  Ibe  positive  bulk  of  tbe  calculus,  hut  further  loosen  its  cohesion,  disintegrate  it,  n 
■peak,  causing  it  to  crumble  down,  and  be  washed  away  in  tbe  eiream  of  urine.     Ca*M  nV 
present  Ihemselvea  in  wbich  il  may  be  expedient  lo  conjoin  the  use  of  the  lithontriplOII  bM 
only  occasionally,  and  at  long  intervals.    It  is  Ihe  frequency  of  repetition  which  res*"  —  ■*-" 
instrument  so  hazardous.     It  may  bo  presumoil,  moreover,  that  Ibe  plan  of  throwing  il 
Mlution  of  this  kind  would  generally  eierrise  a  beneflcial  influence  in  obviating  IrritUioi^  if 
removing  tlie  sharp  angular  points  anil  asperiliesof  the  bmken  fragments,  where  Iha  piadiMsr 
orusliiiig  is  adopted." 

Il  is  probable  that  ibe  inlornal  employment  of  tbe  carbonals  of  litbia  miglit  be  rewrled 
with  advantage  in  uric  aciil  deposits,  Ascbeobrennet  says  il  may  be  given  in  doses  of  &i 
.five  to  ten  grains  daily. 

■  Ann  t't  Chtm.  •.  Fl>am.  uxi 

'  rka,ma„utiial  /oHrMi,  T..I.  iit.  p. 

•  DaeBasi'tltipirtBriiim/lipdlf  Fkai 
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Obdeb  XIV.    COMPOUNDS  OF  BARIUM. 

Barium  (Be  ^60)  is  the  metallic  bads  of  the  alkaline  earth  baryta  (so  called  ^ofvc,  Aeovy, 
on  BooouDt  of  its  .great  weight). 


7L  Baril  Ozydum.— Oxide  of  Barium  or  Baryta. 

Formula  BaO.    Equivaknt  Weight  77. 

.fiaryfa,  alio  called  barytti,  or  heavy  earth  (tesra  ponderota)^  is  the  protoxide  of  barium.  It  is  a 
f  rajrish-white  or  porous  sobstance  obtained  by  igniting  nitrate  of  baryta.  Its  sp.  gr.  is  aboat 
4.7322.  It  forms  with  water  a  solid  hydrate  of  baryta  (BaO,HO),  which  is  soluble  in  20  parts  of 
at  60^,  or  2  parts  at  2  LS**.  From  the  hot  solution  cryataUized  hydrate  of  baryta  (BaO|9HO) 
be  obtained. 

Baryta  water  (aqua  barytai)  is  used  as  a  test  for  both  carbonic  and  sulphuric  adds,  with  each 
of  which  it  forms  a  white  precipitate;  that  with  sulphuric  acid  being  insoluble  in  nitric  acid. 

Baryta  combines  with  adds  to  form  salts,  several  of  which  are  used  in  medidne.  Their 
dieauBal  characteristics  are  as  follows:  With  the  exception  of  the  sulphate,  all  the  barytic 
Mlts  are  soluble  either  in  water  only,  or  in  dilute  hytirochloric  or  nitric  acid,  and  their  solutions 
. yield,  with  sulphuric  acid  or  sulphate  of  soda,  a  white  predpitate  (BaO,SO*)  insoluble  in  nitric 
•aid.  The  soluble  barytic  salts  also  furnish,  with  carbonate  of  soda,  a  white  precipitate 
(BaO^OO*).  They  likewise  communicate  a  greenish-yellow  tint  to  the  flame  of  dther  alcohol  or 
fTroligneoos  spirit. 

Hie  obaiacteristics  of  sulphate  of  baryta  will  be  stated  hereaAer  (see  p.  557). 

All  the  salts  of  baryta  capable  of  solution  in  water  or  the  juices  of  the  alimentary  canal  are 

.pokonons  (see  barn  ehloridum,  and  baryta  carbonae).    Sulphate  of  baryta  being  insoluble  is 

nuniileta:  hence  the  antidote  for  baryta  and  its  soluble  salts  is  a  solution  of  an  alkaline  sulphate, 

BS  anlphate  of  soda  or  sulphate  of  magnesia,  or  alum,  by  which  the  soluble  barytic  salt  is  con- 

into  the  insoluble  sulphate  (see  baryta  carbonate  p.  556). 


72.  BARTTJB  OARBONAS.— CARBONATE  OF  BARYTA. 

Formula  BaO,CO'.    Equwalent  Weight  99, 

HuiOBT.— In  1783,  Dr.  Withering  recognized  the  native  carbonate;  which  has^ 
•aa  oouequenoe,  been  called,  after  its  discoverer,  Witherite. 
Natuk^ll  History. — It  is  peculiar  to  the  mineral  kingdom. 

Wftimite  oocnrs  in  the  lead-mines  of  the  North  of  England ;  as  of  Anglesark,  in  Lancashire. 
Bvytfo-Cc/Mlf,  a  compound  of  carbonate  of  lime  and  carbonate  of  baryta,  is  met  with  at  Alston 
.  MooTy  Comberland.^ 

FJUBPA&ATION — ^The  native  carbonate  of  baryta  is  sufficiently  pure  for  the  pre- 
jHKtkm  of  the  other  barytic  salts,  and  is  the  kind  meant  in  the  London  Phanna- 

AhKdately  pnre  carbonate  may  be  prepared  by  the  addition  of  a  pure  alkaline 
Mrbonate  to  a  solution  of  chloride  of  barium. 

It  maj  also  be  obtained  by  igniting  (or  boiling  in  water)  finely  powdered  sulphate 
cf  baryta  with  three  parts  of  carbonate  of  potash,  or  carbonate  of  soda,  and  washing 
mwaj  the  resulting  alkaline  sulphate. 

noPERTiES. — Native  carbonate  of  baryta  occurs  massive,  stalactitic,  and  crvs- 
tdlised.  Its  crystals  belong  to  the  right  prismatic  system.  The  sp.  gr.  of  this 
mineral  is  4.3.  Heated  before  the  blowpipe,  it  melts  into  a  white  enamel,  with 
the  evolution  of  much  light,  and  the  loss  of  carbonic  acid.     Artificially  prepared 

rbonate  is  a  fine,  tasteless,  odourless  powder.     It  is  almost  insoluble  in  both  hot 


'  For  soms  enrioos  anecdotes  reipectinff  iti  discovery  at  this  place,  see  Parkea'a  Chemical  Essafs,  vol. 
i.  p.  aM,  9d  edit.  London,  1823. 
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and  cold  water ;  4304  parts  of  colJ,  or  2304  parta  of  hot,  water  being  reqoiied  to 
dissolve  one  part  of  carbonate.     It  is  more  soluble  in  carbonic  acid  water. 

Chara':tcriitic!,. — It  diasolves  witb  effervescence  in  bjdrochloric  acid  :  the  eToIved 
gas  is  carbonic  acid  (see  ante,  p.  330).  The  solution  is  known  to  contain  a  baiTtJo 
salt  (BaCl)  by  the  test  for  this  class  of  salts  (sec  ante,  p.  555). 

CoMFosmoM. — The  following  ia  the  composition  of  this  salt:— 


Alomt.       Eq.  Wt.      Fir  CtM 


SchoffgoUeh.     Etrzthia. 


CatbonBle  Baryla 


,  100.00    .    .  100,0 


PuttiTY.— It  should  be  white,  odourless,  tasteless,  and  entirely  soluble  in  hydro- 
chloric or  nitric  acid,  by  which  i\a  freedom  from  sulphate  of  baryta  is  demonstnttd. 
Neither  caustic  ammonia  nor  hydrosulphuric  &cid  should  produce  any  precipitate  or 
change  of  colour  in  the  hydrochloric  solution,  by  which  the  absence  of  alumina  utd 
metallic  matter  (lead  or  iron,  or  copper)  may  be  inferred.  If  eicess  of  sulphuric 
acid  be  added  to  this  solution,  the  whole  of  the  baryta  is  thrown  down  in  oomtn- 
nation  with  the  acid,  and  uo  precipitate  should  be  occasioned  by  the  subaequeot 
addition  of  carbonate  of  soda,  by  which  the  absence  of  lime  is  shown. 

"On«  liuncireil  jtraint  Jissolved  in  an  etceas  of  nitric  aciil  are  not  eniirely  yrt 
iii(y-one  grains  of  [aahfctrouj]  julphaie  of  moKneiia  [i 
the  cryatallized  aulptiale  of  mogneua]." — Ph.  Ed. 

PaYSioLOOlCAL  Effectb.  d.  On  YtgttahUs. — Germination  does  not  take  pUw 
in  carbonaie  of  baryta." 

3.  (hi  AnimaU. — Cows  and  fowls  have  been  destroyed  by  swallowing  the  natint 
carbonate.'  OrGla*  says  a  drachm  of  the  powder  killed  a  dog  ia  six  houra ;  but 
C.  G.  Gmeliu*  gave  two  drachms  to  a  dog  :  vomiting  took  place,  and  the  aninial 
was  well  the  next  day.  A  drachm  killed  a  rabbit  in  three  hours.  When  applied 
to  a  wound,  it  has  proved  fatal.'  From  the  above  experiments  carbonate  of  Mijla 
appears  to  act  as  an  acro-narcotic  poison  :  when  swallowed,  it  causes  vonuttng, 
inflames  the  alimentary  tube,  becomes  absorbed,  and  acts  specifically  on  the  nerfom 
system,  causlug  convulsions,  paralysis,  and  insensibility. 

y.  On  Man. — Only  one  case  illustrating  its  action  on  the  human  subject  hu 
been  published.*  A  young  woman  swallowed  half  a  teacupfu!  of  the  powdered 
carbonate  :  In  two  hours  she  had  dimness  of  sight,  double  vision,  ringing  id  iht 
ears,  pnin  in  the  head,  and  throbbing  in  the  temples,  a  sensation  of  distension  ud 
weight  at  the  epigastrium,  distension  of  stomach,  and  palpitation.  Subsogneilly 
she  had  pains  in  the  tegs  and  knees,  and  cramps  in  the  calves.  A  day  or  two  altcTr 
the  cramps  became  more  severe.  These  symptoms,  slightly  modified,  continued  tat 
along  time. 

Uses. — Carbonate  of  baryta  is  employed  in  the  preparation  of  the  chloride  of 
barium.     It  is  not  administered  as  a  medicine. 

Antii>otb. — A  mixture  of  an  alkaline  sulphate  (sulphate  of  i>oda  or  sulphattcf 
magnesia)  and  diluted  vinegar.  (The  use  of  vinegar  is  to  yield  a  soloble  bsij& 
salt,  BaO,A,  on  which  the  alkaline  sulphate  immediately  reacts,  and  ptodacoi  ih* 
insoluble  sulphate  of  baryta.) 


'.  S"*''- 


t,Pkfi.  Ttfll.p 
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BARTTJB  SULPHAS.  — SULPHATE  OF  BARYTA. 

Fomwla  BbO,SO*.    Equivaktd  Weight  117. 

tIRT. — ^Native  snlphate  of  baryta,  called  ponderous  or  heavy  tpar  [fpathum 
ffum),  was  formerly  confounded  with  sulphate  of  lime.     In  1744,  Scheele 
»d  baryta ;  and  in  the  year  following,  Ghihn  analyzed  heavy  spar,  and  found 
iras  composed  of  sulphuric  acid  and  baryta. 
mAL  £[iSTQRT. — ^It  is  peculiar  to  the  mineral  kingdom. 

laentljr  occurs  crystallized  in  forms  belonging  to  the  right  prismatic  system.  The 
ire  commonly  tabular.  The  straight  kunellar  heavy  tpar  forms  splendid  groups  of  crys- 
oeoors  in  Cumberland,  Durham,  Westmoreland,  &c.  The  curved  lameUar  heavy  tpar  is 
'  imown  as  cock^t-comb  barytet.  It  is  common  In  Scotland,  Derbyshire,  &c.  Compact  or 
}plmhQf  baryta  occurs  in  Staffordshire  and  Derbyshire,  and  is  called  cawk.  The  Bo^ 
IV,  from  Monte  Ptiterno,  near  Bologna,  is  radiated  tu^hate  of  baryta. 

SBnss. — Sulphate  of  baryta  has  a  density  of  from  4.41  to  4.67.  It  is 
n  and  tasteless.  When  pure,  it  is,  in  the  pulverulent  form,  quite  white. 
n  of  its  crystals  has  been  before  noticed. 

»  or  flesh-red  ;  heavy;  lamellar;  brittle." — Ph,  Ed, 

xkderisHet, — ^Before  the  blowpipe  it  decrepitates,  but  is  not  easily  fused. 
IMBcult  fusibility  constitutes  a  good  mark  of  distinction  between  this  mineral 
phate  of  lime  or  of  strontian.''^  Ultimately  it  melts  into  a  hard,  white 
It  is  insoluble  in  nitric  acid.  Reduced  to  powder,  mixed  with  charcoal, 
iHed,  it  is  converted  into  sulphuret  of  barium,  which,  on  the  addition  of 
loric  acid,  evolves  sulphuretted  hydrogen,  and  yields  a  solution  of  chloride 
im.  (See  ante^  p.  555,  for  the  tests  for  the  barytic  salts.) 
wnnoN.^-Sulphate  of  baryta  has  the  following  composition : — 

* 

Momt,     Eq.  Wt.     Per  Cent,       Berzdivt,        Klaproth, 

na 1  ....  77  ...  .  66.8  ....  65.643  ....  60.7 

•huric  Acid 1  ....  40  ...  .  34.2  ....  34.367  ....  33.3 


Sulphate  of  Baryta  .  .  .  .  1  .  .  .    117  ..  .    100.0  .  .  .    100.000  .  .  .    100.0 

lOLOOiCAL  Effects. — According  to  the  experiments  of  Orfila,'  it  is  inert. 
.—Sulphate  of  baryta,  on  account  of  its  cheapness,  is  the  usual  source  from 
the  other  salts  of  baryta  are  obtained ;  and  on  this  account  it  has  been  in- 
1  ioto  the  Edinburgh  and  Dublin  Pharmacopoeias.  In  its  pure  state  it  is 
lat  employed  as  a  pigment. 


k  BARn  OHLORIDUM.— CHLORIDE  OF  BARIXTM. 

Formula  fiaCl.    Egmvaleni  Weight  104.5. 

OET. — ^This  compound  was  discovered  by  Scheele  in  1775.     It  was  at  first 

krra  ponderosa  saiita,  and  afterwards  muriate  or  hj/drochlorate  of  barytes 

Mtcnof  vel  hydrochlpras). 

ABATION. — ^Two  of  the  British  Colleges  ^ve  directions  for  the  preparation 

»It 

*dmbmrgh  CoOege  directs  it  to  be  prepared  either  in  the  same  way  as  the  Dublin  Col- 
i  follows:  Take  of  Sulphate  of  Baryta  Ibij;  Charcoal,  in  fine  powder,  J  iv;  Pure  Muri- 

a  sufficiency.  Heat  the  sulphate  to  redness,  reduce  it  to  a  fine  powder,  mix  the  char- 
I  it  thoroughly,  heat  the  mixture  in  a  covered  crucible  for  three  hours  at  a  low  white 
jlverize  the  product,  put  it  gradually  into  five  pints  of  boiling  water;  boil  for  a  few. 

l6t  it  rest  for  a  little  over  a  vapour-bath ;  pour  ofi*  the  clear  liquor,  and  filter  it  if 


Omaintt  i(f  MtturalogVf  Otology ^  amf  Mintral  Anal f sis,  vol.  i.  p.  104,  Load.  1836. 

twiogU  Oiniral: 


I 
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IB  more  obvions.     In  one  recorded  ease  the  symptoms  w«re  convnlaions,  pun  in  the 
head,  deafness,  and,  within  an  hour,  death.' 

In  concluaioD,  it  ma;  be  observed  that,  ccnsideied  medidnBllj,  chloride  of  buium 
is  most  an^ogous  to,  though  more  powerful  than,  chloride  of  oUcium,  and  is  appli- 
cable ia  tbe  saine  eases  :  regarded  tosicologically,  it  maj  be  compared  to  arsenic, 
bat  it  acts  less  energetically  on  the  stomacbj  and  more  rapidly  on  tfae.nerrons  lys- 
Uto,  and  c&neea  death  in  a  shorter  time. 

UsKs, — -The  principal  medicinal  use  of  chloride  of  barium  h  in  the  treatment 
of  KTo/ulfi,  for  which  it  was  introduced  into  medicine  by  Dr.  Crawford  in  1790,' 
and  was  subsequently  used  by  Hufcland*  with  great  benefit.  The  latter  writer  has 
emplD3red  it  in  all  forms  of  this  disease,  but  especially  in  excited  and  inSamed 
conditions  (particularly  of  delicate  and  sensible  parts,  as  of  the  lungs  and  eyes),  in 
punful  ulcers,  indurations  which  are  disposed  to  inflame,  and  cutaneous  affectiona. 
It  hat  also  been  administered  as  a  resolvent,  deobstrueut,  or  alterative,  in  some 
other  diseases ;  for  example,  tcirrhtu  and  cancer,  rtilatieoui  dhcaia,  "brondtocdf,  ha. 
Afl  b  local  application,  a  solution  of  it  has  been  used  as  a  wiksb  in  herpcljc  cnp- 
tioDS,  and  as  a  cnllyrium  in  scrofulous  ophthalmia. 

In  pharmacy  and  chemistry  it  ia  extensively  employed  as  a  teat  for  sulplmria  acid 
and  the  sulphates. 

Admim^TRATION. — It  is  used  in  the  form  of  aqueous  solution  (sec  liquor  barii 
cUoridi). 
•  Antidotes. — The  antidotes  for  the  barytic  salts  are  tbo  Hnlphales,  which  fonn 
there  with  an  insoluble  sulphate  of  baryta  (see  ante,  p.  550).  (In  the  absence  of 
the  alkaline  sulphates,  spring  or  well  water  which  contains  eulpuate  of  line  may 
be  copiously  ai-lministored.)  Of  course  the  poison  should  be  reuored  from  the 
stomach  us  speedily  as  possible.  To  appease  any  anplcasant  symptoms  caiiaed 
by  the  continued  use  of  large  medicinal  doses,  opiates  may  be  employed. 

llftrOR  BARD  CHLORIDI,  L.  fU.  S.]  ;  Solulh  Barytte  UurialU,  E.  ;  Barym  Muriit- 
tin  Aquti,  IV  ;  Solution  of  ClJoritle  n/  Barium. — (Chloride  ;of  Barium  5j ;  Dis- 
tilled Water  f^j,  L.  E.  I). — Dissolve.) — Dose  ten  drops,  gradually  and  cauliouly 
increased  until  nausea  or  giddiness  is  experienced.  [The  U.  S.  /*.  directs  Chloride 
of  Barium  an  ounce ;  Distilled  Water  three  fluidounces.  Dissolve  the  chloride  of 
barium  in  the  water,  and  Gller.]  It  is  employed  also  as  a  test  for  sntphuric  add  or 
the  sulphates.  Common  water,  and  aJl  liquids  containing  sulphates,  carbonates,  or 
the  pbosphales,  in  solution,  are  incompatible  with  it.  The  JJuhlin  Vollnje  states  the 
sp.  gr.  of  this  Bolulion  to  be  1.088. 


75.  Barii  Zodldum.— Iodide  of  Barium. 


Form^a  B«L      EquwalnU  Wlighl  195. 


ot  barium 


0/  Farfla  ^Baryta  Ilydriodai). — Obininftl  bj  decomposing  iodiile  ot  iron  hj  riAW 

Hrlioniiiei  or  by  adding  bnryta  to  hyilriodk  scid.     {Hev Pol a—ii  hdidum )—Jodtit 

n  while  ot  (injiBh-whiw  man.     ll  ii  veijr  loluble  in  WHler  and  in  ■Iciihnl ;  and 

lulion  rietda  by  evapantion  acicalar  ctyalala  or  Ibe  liydmlcd  ioiliilc  of  baiioBi. 

porora  10  the  air,  iodide  ol^  barium  lufferi  ilecompoaition :  it  sbniba  catbunic  aciii.  aail 

I  a  cobured  mau  ot  carbonate  o{  baryu  and  periodide  (ioiliirelled  iodide)  at  bnriura.    ll 

iolml  poison,  and  lequitei  greai  caution  in  iu  u»e.     "  Cault,  ptr  dna,  inadt,  Met  tg^  mi 

Mw."*    It  i>  a  violent  local  iriiiant  and  comBive  (mora  potrerrully  no  Iban  the  chhMid* 

■r  Wiom).    ll  lis*  been  amployed  in  medicine  ■>  a  powerrni  Blteraiite.  reiolvent  aorl  Uqat- 

ll,  oumbiniDi  the  rffecu  ot  boili  baryin  and  inlinfl.     It  bus  b^en  lued   in  aaoTulilBt  and 

hypcnropbiei,  cbronic  inflammation,  ia. :  in  Tacl,  in  ajmilar  cbhi  to  tlignia 

taiiom,  ioilioe,  and   mercury  are  Ki«en.     Tlio  do»e   i>  |ih  of  a  giain,  »*fy 


)tyl  ^fcym.Tol.  ia.  p,  3B1- 

K^M<  M  1.0.b  •.'d.  Kra/liif.Hlii  Scw'in^,  Hfti.  I 
^.S?"-*  ""^  8""«"*,B*n.  I'M 
"■■!••■«*»  Ktoki.fiia  MW*  JrinxnifHl.  f.  Ill,  1B4C 
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iocreued  to  one  grain,  three  times  daily,  dissolved  in  distilled  water.  Biett  employed 
the  imgmnhmt  barn  iodidi  (composed  of  iodide  of  barium  grs.  iv ;  and  lard  ^j)  as  an  application 
to  soiofiiJoos  swellings. 


76.  BARTTJB  NITRAS.— NITRATE  OF  BARYTA. 

HisfOBT. — ^This  salt  was  formed  soon  after  the  discovery  of  baryta. 

Pbxpabation. — ^It  ''  b  to  be  prepared  like  the  mnriate  of  baryta  [chloride  of 
bariiUD,  see  ante^  p.  657]|  sabstituting  pore  nitric  acid  for  the  muriatic  acid." — 
I%EcL 

PlEtOFEBTns. — ^It  crystallizes  in  octohedrons.  It  is  solable  in  water,  bat  insoln- 
bk  in  alcohol.  It  b  decomposed;  with  decrepitation^  by  a  bright  red  heat,  and 
fombhea  pure  baryta. 

ChartMcteristics, — As  a  nitrate,  it  is  known  by  the  tests  for  this  class  of  salts 
already  mentioned  (see  ante,  p.  417).  The  characters  of  the  barytic  salts  have 
been  before  stated  (see  antCy  p.  555). 

Composition. — -The  crystallized  salt  is  anhydrous.  Its  composition  is  as  fol- 
lows ^— 

Monu,        Eq,  Wt.        Per  CttU.         Berzehiu, 

Baryta 1 77 88.7 58,4 

Nitric  Acid 1 54 41.3 41.6 

Nitrate  of  Baryta 1  .  .  .  .   131 100.0  ....    100.0 

Pbtbiolooioal  Effeots. — Similar  to  those  of  the  chloride  of  barium. 
TJsBS. — ^It  b  employed  in  chembtry  and  pharmacy  as  a  test.    Fire-work  makers 
use  it  to  communicate  a  green  tinge  to  flame. 

lOUnO  BIRTTJ!  NITR&TIS,  E. ;  Solutum  of  Nitrate  of  Baryta.— (Sitnte  of 
Buyta  40  grs. ;  Distilled  Water  800  grains.  Dissolve  the  salt  in  the  water,  and 
keep  the  solution  in  well-dosed  bottles.) — ^Employed  as  a  test  for  sulphuric  acid 
rndTihe  sulphates.  It  b  analogous  in  its  action  to  a  solution  of  the  chloride  of 
bfffaim ;  but  it  b  employed  when  it  b  considered  desirable  to  avoid  the  presence  of 
a  metallio  chloride. 


Obdeb  XV.     COMPOUNDS  OF  CALCIUM. 

Calcmm  (Oa  s=  20)  is  the  metallic  base  of  the  alkaline  earth,  Kmt»    It  is  extensively  distributed 
in  both  the  iuorganic  and  organic  kingdoms. 


77.  CALX.— LIME. 

Formula  OaO.    Eqmvaknt  Weight  28. 

HiSTOBT. — JAmef  and  the  mode  of  obtaining  it  by  burning  the  carbonate,  were 
kii)0wn  in  the  most  remote  periods  of  antiquity.  Hippocrates^  employed  thb  earth 
in  xnedieine.  Dr.  Black,  in  1755,  first  explained  the  nature  of  the  process  for 
Buddnff  it.  In  1808  Davy  showed  that  thb  substance  was  a  metallic  oxide ;  and 
hflnee  it  has  been  termed  the  oxide  of  calcium.  It  was  formerly  denominated  cat- 
ettreoui  earth.  To  dbtingubh  it  from  the  hydrate  of  lime,  it  b  called  caustic  limey 
orqmdidime  (adx  vtVa),  or  burned  lime  (calx  usta). 

Hatubal  HiSTOBT. — It  occurs  in  both  kingdoms  of  nature. 

«.  br  TBS  IvoaeAViZBD  KnrenoM  — In  the  mineral  kingdom  lime  is  found  in  the  form  of 
eubooBie,  eulphate,  phosphate,  silicate,  arseniate,  tungstate,  borate,  and  titanate.    Its  base,  cai- 

*  Popular iunif  ii.  sect.  6. 
TOL.  I. — 86 
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■litiic,  anil  y 


"  Lime  is  also  diBieminillfil  ihronttb   tot-water, 
im   i)  wiilely  ditiiibuled  In  land  nnit  vraier.  being 
!ier  pans  of  iIib  fossitifcroui  reclci,  ■nd  Widely  dif- 
lore  Bncient  nvks,  sni)  in  llie  waleri  or  tb«  ocenn."' 
,  lime  (or  ii>  basia.  calcriim]  ia  an  ioTDrwbIa 
Kali*    It  ti  found  oomlurwd  wlib  carbonic, 
gcldi   (u  oxalic,  malic,  ciUic,  lartaric.  anil 
IK.     lu  Bnimals,  lime  i>  GhidiI  principally  as 


I 


I 


princi pally  nbundnnt 

peracd,  in  small  qui n 

B.  In  thk  Omoiri] 

ingredienl.  excepi,  ii  i 

sulphDric,  pbosphotic, 

nrbonale  and  phospbole. 

FbkpaRATION. — Far  use  io  the  arts,  lime  is  nsDitlly  obtained  bj  bnniiiig  tlia 
compact  limeatone  wilh  coals,  coke,  snd  other  fuel,  in  a  kind  of  iriod  ftimaoe, 
C&lled  a  l-Un.* 

All  the  Briliah  Collegps  adroit  as  officinal  the  lirae  of  comracroe  (i-nir,  L.  E. 
nj.  8.] ;  ealx  r«vns  tinfn,  I),) ;  but  the  Edinburgh  College  also  gives  dircctioiu  for 
Uie  preparation  of  pure  lime. 

Tbe  Edinbitrgh  Caihgt  nrdcrs  VITIiile  Ma'He,  broken  into  small  rmgrnents,  lo  be  heatnl  ■  in  ■ 

ponded  in  waier,  no  lonKPr  eflirvetOFS  on  ihe  addition  or  miiiialic  acid." 

By  the  heat  emplnjed,  the  carbonic  acid  of  tbe  carbonate  a  expelled :  one- 
balf  of  the  carbonic  acid  is  expelled  more  easily  than  tbe  other  half;  indicating 
the  existence  of  a  dicarbonale  of  lime,  b  2CaO,CO'.  It  is  veil  known  that  Mater, 
or  a  current  of  air,  fncilit^les  the  escape  of  the  carbonic  acid;  thia  effect  ia  pmbablj 
mechanical,  and  is  due  to  tbe  diffusion  of  one  gas  or  vapour  in  another.*  Ireland 
tpar,  or  tchile  Carrnra  marhk,  yields  the  purest  lime. 

Propebtiks. — Lime  (commonly  termed  gvickUmt,  or  ealx  vii>a),  when  pure,  is  a 
-white  or  grayish  solid,  having  a  sp.  gr.  of  about  3.0.  A  variety  of  commercial  lime 
has  a  gray  colour,  and  ia  citlled  ^ray  lime.  Lime  bos  an  acrid,  alkaline  taste,  and 
reacts  powerfully  on  vegciable  colours  as  an  alkali.  It  ifi  difficult  of  fusion  ;  but 
by  tbe  oxj-liydrogcn  flame  it  may  be  both  fused  and  volatiliEcd.  Exposed  to 
the  ur,  it  attracte  water  and  ca.rboDic  acid.  If  a  smalt  portion  of  water  be  thrown 
on  lime,  part  of  it  combines  with  the  lime,  and  thereby  causes  the  evolntion  of  a 
considerable  degree  of  heat,  by  which  another  portion  of  the  water  is  vaporiied. 
The  lime  swells  ap,  crocks,  and  sabsccjaently  falls  to  powder :  in  this  state  it  is 
called  ilitkfd  lime  (talx  rxliaHa),  or  tbe  hi/iirale  of  lime  {eald*  hydras,  L.).  By 
heat,  the  water  may  be  again  expelled.  Lime  is  slightly  soluble  in  water.  Its 
solubility  ID  this  liquid  is  very  remarkable;  cold  water  dissolving  more  than  boL 
According  to  Mr.  Phillips, 


ii  yi"  diMolTH  13.25  grains  of  Lim 


So  that  water  at  32°  dissolves  nearly  twice  a.^  much  lime  as  water  at  212*. 

CharacteTittict. — An  aqueous  solution  of  lime  is  recognized  by  its  reddening 
yellow  turmeric  paper,  and  rendering  the  infusion  of  red  cabbage  green  ;  by  the 
milkiness  produced  in  it  on  the  addition  of  carbonio  acid,  or  a  soluble  carbonate ; 
And  by  tbe  white  precipitate  (oxalatr  o/timt)  on  tbe  addition  of  a  nolution  of  oxalic 
amd,  or  of  an  oxalate.  Sulphuric  acid  affords  no  precipitate  with  lime-water.  So- 
lutions of  tbe  CBlnireona  salts  are  known  by  the  following  chamctera  :  The  bydnv 
sulpbureta,  and,  if  the  solution  be  dilute,  the  sulphates  occasion  neither  a  precipi- 
tate nor  a  change  of  colour;  the  soluble  carbonates,  phosphates,  and  oxalates  pro- 
duce white  precipitates.  The  caleareoua  salts  (especially  chloride  of  calcium)  gite  ' 
an  orange  tinge  to  the  flame  of  alcohol. 

CoMPOBiTios. — The  following  is  the  composition  of  lime  and  its  hydrate: — 

'  tX  la  Becht.  lli>.arr*ii  i.  Tkimiual  t;.oJo«.  p  t\.  •  De  CuBdoJIc,  fkf.  Vttn.  a.  M. 

•  Vide  LnudoB't  KHtftlnfirditt  q/  ,l(>iii>Jiiiri,  3d  HlU,p.  MS:  Qnj't  OinraiiH  Cin^M/  Md  Ufa's 
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At9m$.  Fq.Wt.     PtrCent.  BerxtliuM.  Atoms.  Eq.Wt.     PtrCent.    Berxtl. 


Orichiin 1  . 

.  .  20  . 
.  .    8  . 

.  .    71.43  .  . 
.  .    S8S7  . 

.    71.91 
.  .    28.09 

Lime 1  . 

Water 1  . 

.  .  28  .  , 

.    75.676  .  . 
.  .    24.324  .  . 

.    75.7 

Um 1  . 

•  •  iBS  . 

.  .  100.00  . 

.  .  100.00 

Hydrate  of  Lime  1  . 

.  .  37  .  . 

.  100.000  .  . 

.  100.0 

PUBITT. — ^The  lime  used  in  the  arts  is  never  absolutely  pure,  but  nsuallj  con- 
tuns  yariable  quantities  of  carbonate  of  lime,  silica,  alumina,  and  oxide  of  iron, 
and  sometimes  magnesia. 

Water  being  added,  it  [lime]  cracks  and  falls  to  powder.  It  is  dissolved  in  dilute  hydrochlo 
ric  aeid  withont  effervescence.    If  ammonia  be  added  to  this  solutioni  nothing  is  precipitated. 

It  it  slaked  bjr  water :  muriatic  acid  then  dissolves  it  entirely,  without  any  effervescence ;  and 
die  lolatioo  does  not  precipitate  with  ammonia  in  excess. — Ph.  Ed, 

Phtsiologigal  Effects,  a.  On  Vegetables. — Quicklime  is  poisonous  to  plants. 
Notwithstanding  this,  however,  it  is  used  as  a  manure,  its  efficacy  consisting  chiefly 
in  its  chemical  action  on  the  organic  matter  of  the  soil.* 

fi.  On  Animals. — On  dogs,  Orfila'  found  that  quicklime  acted  as  a  caustic  poison, 
Imt  not  very  energetically ;  and  that  it  occasioned  death  by  producing  inflammation 
of  the  texture  with  which  it  comes  in  contact. 

J.  On  Man, — Quicklime,  like  the  fixed  alkalies,  is  a  powerful  escharotic.  Its 
use  in  promoting  the  decomposition  of  the  bodies  of  persons  who  have  died  of  con- 
ttgpooa  diseases,  or  on  the  field  of  battle,  and  its  employment  by  the  tanner  to  sepa- 
nte  the  cuticle  and  hair  from  skins,  sufficiently  establish  its  causticity.  Its  escha- 
totie  and  irritant  action  is  well  seen  in  the  ophthalmia  produced  by  the  lodgment 
cf  raiall  particles  of  lime  in  the  eye. 

When  applied  to  suppurating  or  mucous  surfaces,  lime-water  checks  or  stops 
■eeretion,  and  produces  dryness  of  the  part :  hence  it  is  termed  a  desiccant  (see 
anie,  p.  200).     In  this  it  differs  from  the  fixed  alkalies. 

When  administered  internally,  it  neutralizes  the  free  acid  of  the  gastric  juice, 
fiminishes  the  secretions  of  the  gastro-intestinal  membrane,  and  thereby  occasions 
thirst  and  constipation.  It  frequently  gives  rise  to  uneasiness  of  stomach,  disor- 
dered digestion,  and  not  unfrequently  to  vomiting.  After  its  absorption,  it  increases 
the  secretion  of  urine,  and  diminishes  the  excessive  formation  or  deposition  of  uric 
aeid  and  the  urates.  With  this  exception,  it  does  not,  as  the  alkalies  do,  promote 
tke  action  of  the  different  secreting  organs,  but,  on  the  other  hand,  diminishes  it, 
end  has  in  consequence  been  termed  an  astringent.  But  it  does  not  possess  the 
eorrogating  action  of  the  astringent  vegetables,  or  of  many  of  the  metallic  salts ; 
it  IB  rather  a  drying  remedy,  or  a  desiccant.  In  this  respect  lime  differs  from  the 
ftXkaHl^  but  is  analogous  to  the  oxide  of  zinc.  Vogt'  considers  it  to  be  interme- 
diate between  the  two.  Weickard  and  others  have  ascribed  to  lime  an  antispas- 
modic property :  and  if  this  be  true,  its  relation  to  zinc  is  still  further  proved. 

A  power  of  exciting  and  changing  the  mode  of  action  of  the  absorbent  vessels 
nA  fftJida  has  been  ascribed  to  lime-water,  and  probably  with  foundation.  At 
•ay  rate,  under  the  use  of  it  glandular  enlargem^ts  have  become  softer  and  smaller. 
In  other  words,  it  operates  as  a  resolvent.  Sundelin*  says  that  the  excessive  use 
ef  lime  does  not,  as  in  the  case  of  the  alkalies,  bring  about  a  scorbutic  diathesisy 
Imt  a  general  drying  and  constriction,  analogous  to  that  caused  by  zinc. 

lime,  in  large  doses,  acts  as  a  poison  :  the  symptoms  in  one  case  were  thirst, 
bmrning  in  the  mouth,  burning  pain  in  the  belly,  obstinate  constipation,  and  death 
in  nine  days.^ 

UsEB.— Quicklime  has  been  employed  as  a  caustic,  but  alone  is  now  rarely  re- 
aoried  to.  It  is  sometimes  applied  in  the  form  of  potassa  cum  cake  (see  ante,  p. 
467),  and  is  a  constituent  of  the  ordinary  depilatories  (see  ante,  p.  200).  As  an 
amtu^fie^  lime-water,  in  conjunction  with  milk,  was  recommended  by  Navier''  in 

*  JohaatOB's  Lsetunt  on  Agricultural  Chemistrf.  *  Toxicol.  Oiniral*. 

*  Fkarmakodfnamik.  *  HeilmitUlUhre. 

*  Cliristiaoa,  Tr$ati9€  on  Poisons. 

'  Cfftfn-jMMOM  ds  VArseniCf  &e.  1777,  quoted  by  Richter.  Au^f.  Arsmimitulhhrt. 
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a  acid.  In  tbc  absence  of  more  appropriate  antidotes,  lime- 
water  may  he  oduiinistered  id  poisoning  bj'  the  common  mineral  and  oxalia  odds. 
As  a  lilhoalytie  it  poEsessed  at  one  time  considerable  celebritj,  partly  from  its  being 
one  of  the  active  ingredients  of  Miss  Joanna  Stepbens'  Receipt  for  the  Stone  ana 
Oraoel  (sec  ante,  p.  286),  as  well  as  from  tLe  experiments  and  reports  of  pro- 
feeuonal  men.  As  an  anlacid  in  dyspepsia,  accompanied  by  acidity  of  stomach, 
it  is  sometimes  useful.  "Mixed  with  an  equal  measure  of  milk,  which  completely 
ooverB  its  offensive  taste,  it  is  one  of  the  beat  remcdios  in  our  possession  for  naoaea 
and  vomiting  dependent  on  irritability  of  stomach.  Wo  have  found  a  diet,  exclti- 
sively  of  lime-water  and  milk,  to  be  more  effectual  than  any  other  plan  of  treat- 
ment in  dyspepsia,  accompanied  with  vomiting  of  food.  In  this  case  one  part  of 
the  solution  to  two  or  three  of  milk  is  usually  sufficient."'  In  the  dyspepsiR  of 
gouty  and  rheumatic  subjects,  and  which  is  usually  accompanied  with  a  copious  se- 
cretion of  uric  acid  by  the  kidneys,  I  have  seen  lime-water  serviceable.  As  a  daii> 
cant  or  attrinijeiit,  it  is  useful  as  a  wash  for  ulcers  attended  with  excessive  secietion. 
In  some  scro&lous  ulcers  in  which  I  have  employed  it,  its  power  of  checking  secre- 
tion has  been  most  marked.  In  diurrhtca,  when  the  mucous  discharge  is  great,  and 
the  inflammatory  symptoms  have  subsided,  lime-water  is  useful  ns  an  astringent  Ai 
an  injection  in  leucorrhcca  and  gleet,  it  sometimes  succeeds  where  other  remedies 
have  failed.  The  iDternal  use  of  lime-water  has  also  been  serviceable  in  checking 
secretion  from  various  other  parts,  as  from  the  bronchial  membranes,  the  bladder, 
&o. 

lime-water  has  also  been  employed  for  various  other  purposes'.  Thus,  as  so 
antispasmodic,  in  hypochondriasis  and  hysteria,  with  habitual  excessive  sensibility 
of  the  nervous  system,  it  has  been  found  useful  by  Weickard.'  It  has  also  been 
given  as  an  altdrative  in  glandular  enlargements  and  venereal  affections,  and  to  pro- 
mote the  deposit  of  bone  earth  in  diseases  accompanied  with  a  deficiency  of  Haa 
substance.  In  skin  diseases  (tinea  co^pitis,  scabies,  prurigo,  &c.)  it  has  been  applied 
u  a  wash. 

Administration. — From  half  an  ounce  to  three  or  four  ounces  may  be  taken 
three  times  a  day.  As  already  mentioned,  it  may  be  conveniently  administered  in 
combination  with  milk. 

L  liaUOR  CiLCIS,  L.  D.  [U.  S.];  Aqva  Caki»,  E.;  Lime-water.— {Ume  lbs*; 
Distilled  Water  Oxij.  Upon  the  lime,  first  slaked  with  a  little  water,  pour  tiie 
remaining  water,  and  shake  tbem  together^  then  immediately  cover  the  vessel,  and 
set  it  by  for  three  hours :  af^rwords,  keep  the  solution,  with  the  remaning  lime, 
in  stoppered  glass  vessels;  and,  when  it  is  te  be  used,  take  from  the  clear  solution. — 
The  Edinburgh  College  uses  Lime  one  part,  and  Water  taeaiy  part*. — The  Dyiii* 
ChUei/e  employs  of  fresh-burnt  Limo  Sij ;  Distilled  Water  Cong.  ss. — [The  U-  S.  P. 
directs  of  Lime  four  ounces)  Distilled  Water  a  gallon.  The  steps  of  preparation  u 
above.] — Lime-water  is  colourless  and  transparent;  but,  by  exposure  t«  the  air, 
becomes  covered  with  a  film  of  carbonate  of  Umo,  which  is  deposited  on  the  aidM 
and  bottom  of  the  vessel,  and  is  succeeded  by  another.  Hence  it  should  be  pre- 
served in  well-stoppered  vessels  with  some  undiasiilved  lime,  and,  when  used,  tb* 
clear  liquor  poured  off.  Its  taste  is  unpleasant  and  alkaline,  and  it  has  an  alkaline 
reaction  on  vegetable  colours,  The  dose  of  lime-water  U  from  f3w  to  f^i^or 
fjiv  three  times  a  day.  It  may  be  couvenieutly  administered  in  milk.  Its  ma 
have  been  above  stated. 

!.  LINIMElCniM  CUCIS,  L.  E.  D.  [U.  8.] ;  Linimnit  o/  Lime;  Otrnm  (3.7.— (OBn 
Oil  [Linseed  Oil,  £.],  Lime-water,  of  each  equal  measures.  Mix  and  agitate  them 
together.)  [The  U.  S.  /".  directs  of  Lime-water  and  Flassccd  Oil  each  two  fiuid- 
ouDces.  Mix  them.] — Linseed  and  olive  oils  are  each  composed  of,  or  arc  converU4 
into,  oleic  and  margario  acids  and  glycerine.     ^Vhen  mixed  with  lime-water,  aa 
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Qleo-margaiate  of  lime  (calcareous  »aap)  is  fonned.  It  has  long  been  celebrated  as 
m  application  to  bnrns  and  scalds,  and  is  employed  for  this  purpose  at  the  Carron 
Inrnworks:  hence  one  of  its  names.  Though  the  Dublin  College  orders  olive  oil, 
U  is  almost  inyariably  prepared  with  linseed  oil.  Turpentine  is  sometimes  adyan- 
ligeooslj  added  to  it. 


78.  CALCIS  CARBONATES.— CARBONATES  OF  UME. 

lime  and  carbonic  acid  combine  together  in  several  proportions,  as  follows : — 

ns^^t,^^^  C  anhydrous 2CaO,CO*. 

^^'^'""^ {  hydrated 2CaO,00«HO. 

AiprnMrbonate  (Bicarbonate?) CaO,2CO>?. 

Of  these,  the  neutral  carbonate  and  the  supercarbonate  require  to  be  noticed. 


L  Calois  Carbonas. — Neutral  Carbonate  of  Lime. 

Formula  CaO,CO>.    EquwaktU  Weight  50. 

H18TOBT. — Some  varieties  of  carbonate  of  lime  were  distinguished  and  employed 
in  the  most  remote  periods  of  antiquity.  Marble  was  probably  used  for  building 
1060  years  before  Christ*  Pliny'  tells  us  that  Dipoenus  and  Scyllis  were  renowned 
aa  Btetoaries  of  marble  in  the  50th  Olympiad  (t.  e,  about  580  years  before  Christ). 
Hie  ereta,  mentioned  by  Horace"  and  Pliny  was  probably  identical  with  our  chalk.* 

Natubal  History. — Carbonate  of  lime  occurs  in  both  kingdoms  of  nature. 

a.  br  TBB  iHoaoAViziD  KiHODOx. — It  forros  a  considerable  portion  of  the  known  crust  of 
tfi0  earth,  and  occurs  in  rocks  of  various  ages.    It  is  found  in  the  inferior  stratified  rocks,  but 
won  abundantly  in  the  difiisrent  groups  in  the  fossiliferous  rocks,  particularly  towards  the  central 
~  higher  part  of  the  series.^ 
In  the  crystallized  form  it  constitutes  ealcareoui  tpar  and  arragonite.    The  first  of  these  is 

extensively  distributed,  and  presents  itself  under  many  hundred  varieties  of  shapes.' 

Gimnular  carbonate  of  lime  (the  granular  limeMtone  of  mineralogists)  more  commonly  occurs 

in  beds,  but  sometimes  constitutes  entire  mountains.    The  whitest  and  most  esteemed  primitive 

BnealODe  is  that  called  ttatuary  marbU,  or,  from  its  resemblance  to  white  sugar,  taceharoid  cat' 

of  Ume.    That  from  Carrara,  on  the  eastern  coast  of  the  Gulf  of  Genoa,  is  the  kind  usually 

iplojad  by  the  statuary,  and  being  very  pure,  should  be  employed  for  pharmaceutical  pur- 

:  it  is  the  nuarmor  of  the  British  Pharmaoopceias. 
CkaBk  constitutes  the  newest  of  the  secondary  rocks,  and  occurs  abundantly  in  the  southern 
putt  of  England.  It  lies  in  beds  and  abounds  in  organic  remains,  of  which  indeed  it  is,  for 
die  most  part,  made  up.  Ehrenberg?  regards  the  white  chalk  rocks  as  the  produce  of  micro- 
HOfiio  animalcules,  which  are  mostly  invisible  to  the  naked  eye,  and  possess  calcareous  shells  of 
J^di  to  y|f th  of  a  line  in  magnitude.  In  Brighton  chalk  he  found  seven  species  of  calcareous 
nlTthalamia  and  five  species  of  Infusoria.  In  Gravesend  chalk,  six  species  of  calcareous  Poly- 
^■Inmia,  and  eight  species  of  Infusoria.  Dr.  Mantell*  and  Mr.  H.  Deane^  have  discovered  the 
•oft  parts  as  well  as  the  calcareous  cases  and  shells  of  certain  foraminated  polythalamous  cepha- 
lopoda in  chalk.     The  upper  chalk  abounds  in  flints. *o 

There  are  various  other  forms  of  carbonate  of  lime  constituting  tho  substances  called  by  the 
ninenlogists  tekUfer  ^MtTf  rock  mUkf  tarth  foam^  italactitic  carbotuUe  of  /tmc,  antkraconUef  ooHte, 
Ij  ttfa^  Jcc. 


.    *  i  Cknm,  xxix.  2.  *  HUu  Nat.  xxxwi. 

'Ssf.iii.  nb.2. 

*  On  the  chalk  of  th«  ancients,  coninit  Beckmann'i  History  oflnfnt.  i.  S12. 

*  De  la  Beehe,  Rtttarekts  in  Theoretical  Otology.  21. 

*  Bee  Boamcm'j  Traiti  CompUt  de  la  Chauz  Carbonatie^  Londres,  1808. 

*  DU  Bildumg  d.  europ.  libfxeh.  u.  arab.  Kreidtfelstn  u.  d.  KreidenmergeU,  Berlin,  1639.  Alio,  Wea- 
ver, Jitmaig  and  Magaxtne  of  Natural  History,  vol.  Tii .  p.  296, 1841.  Likewise,  Pereira,  Pkarm.  Journal^ 
vol.  viii.  pp.  412  and  478, 1849. 

*  PkiloMopkieal  Transactions  for  1846.  *  Pharm.  Journal^  vol.  viii.  p.  479. 
~  Ibid.  vol.  iz.  p.  238, 1849;  and  Grant's  Lectures  on  Comparative  Anatomy  in  the  Lancst  for  Nov.  2, 
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0.    lBTHlOBein>tDKl!l 

fnini  ihe  aeher  of  inosl.  It 
claaea.  Tlmi  in  ibe  Radiitip  aniiuals  W( 
Jn  the  Mdliuo  (u  the  ofXeO.  it  is  in  t1 
phoiphsle  of  Jime,  (lie  criistt  which  enve 
the  hixhei  ctaaMs  it  jl  foumt  in  bonr,  bul 


n  lliia  is  ei[>elled  by  Lailiiif;  oi  Mhel- 

irbonnte  or  lime  is  Ibund  in  «ome  ptants,  and  isobninnl 
nJarit  imifiiiiienl  o(  animals,  eapeciHiljr  of  tiie  iowiu 
re  fliiJ  ii  in  the  herd  porlt  of  Corals,  Hadrepoto*, &c,; 

'elop  ih«e  animale  (n<  llie  crab  and  lobalct) ;  and  la 

1111/  of  it  here  it  very  tmaU. 

Pbepabation. — Several  fgrma  of  carbonate  of  Ume  ore  cmplojed  in  medicine— 

TU.  marifc,  cAu/i,  prccipitatfd  carbonate  of  lime,  and  carbonaU  of  lime  from 

animali.     Most  of  these  require  to  be  submitted  to  some  preporatiou  before  they 

are  Gtted  for  use, 

1.  Mar1}le;  Marmor;  Carboniu  CahiiJura;  Maaive  Cn/italline  Car/tonaUof 
Limt;  Wkife  Marble,  E.;  ^«7-m«r  Album,  D.— This  is  employed  for  the  prepara- 
tion of  carbonic  acid  (see  ante,  p.  337),  and  for  other  purposes.  While  or  stntuar; 
toarble  from  Carrara  should  be  selected,  on  accouot  of  its  freedom  from  iron.  It 
re<)uires  no  preparation. 

2.  Gbalk;  CVc to  ;  CalcU  Carhonat  (friabHis),  L.  (  Cre/a  ;  Frmble  CarbonaU 
of  Lime;  Chalk,  E. ;  Crela  Alba,  D. — This  is  found  in  great  abundance  in  Ae 
sontbem  parts  of  England.  It  is  ground  in  a  mill,  and  the  liner  particles  seponted 
bj  washing  them  over  in  water,  letting  the  water  settle,  and  mnking  up  the  sedi- 


ment into  flu t  cakes 


e  dried  io  the 


In  this  state  ll 


B  called  Khititii 


Two  of  the  British  Colleges  give  directions  for  the  preparation  of  chalk  by  clatna- 
tion.  By  this  means  it  is  separated  from  siliceous  and  ferruginous  particles.  The 
product  b  called  prrpnred  chalk  (ereta  prajmrala,  h.  K.  D.  [U.  8.]. J  It  is  usnaUj 
made  up  into  little  conical  loaves. 

The  EJiiiburgk  ColUgi  6\t<xa  any  mnvenienl  qusntiir-  orClialk;  irirarale  it  well  in  s  moRai 
with  B  Uitle  water;  Ihen  pour  it  iulo  a  laigo  vessel  nearly  full  of  waier,  and  agitnle  btuhlf; 
allow  il  to  rest  Ibi  a  short  lime.and  pour  the  milky  water  into  another  vessel,  in  which  Iha  So* 
H»peniled  chalk  is  to  be  left  slowly  to  subsiJe ;  repeat  this  process  with  ihe  coarsely  powdocd 
cbidk,  which  subsided  quickly  in  ihe  flrst  vessel ;  collect  Ibe  Baa  powder  in  the  MOMld  VMmI 
OD  a  film  of  linen  or  calico,  and  dry  it. 

The  formula  of  ibe  DutHn  ColUgt  is  ecsentially  the  some.  The  mixture  of  chalk  and  wator  i> 
to  be  allowed  to  smnd  lor  Qlteen  teconds  before  Ihe  milky  liquid  is  to  bs  JecanterL  The  pi*- 
pared  chalk  is  to'  be  dried  si  a  lemporature  not  exceeding  313°  F. 

[The  direciions  of  the  U.  S.  P.  aie  csscniiBlly  the  same  as  those  of  (he  Edinburgh  CVitleKB,] 

3.  Fnoipitated  Carbcoata  of  Lima;  Caldt  Carbonai  prxcipilatam,  D.  [Calm 
Carhmun  prmcipUatu*,  U.  S.] ;  Creta  prtcipiiala;  I\enpilaled  Clutlk. — Carbonate 
of  lime  prepared  by  precipitation  is  employed  by  some  druggists  in  the  preparatioi) 
of  aromalic  confection  ond  looOtjpotaUr.  The  following  is  the  mode  of  obtain- 
ing it  :— 

Takeof  Chloride  of  Calcium  S*;  Cryslala  of  Commerdal  Cstlionaie  of&ida  Jxilj  ;  Boitl^ 


Wau-i  Oiw. 
precipilBie 

■ad  wash  it  with  boiling  hoi  diitiUed  water,  until  the  wat 
nitrale  o(  silver.  Finally,  dry  ilie  product  at  a  temperamre  a 
[The  K  S.  Phann.  orders  of  Solution  of  Chloride  of  Calciu 
ate  of  Soda  six  pounds;  Distilled  Water  a  suffli^ienl  quantily. 
in  six  pints  of  distilled  water.  Heal  ibis  solulion,  and  the  sol 
rate ly,  10  ihe  boiling  point,  bdi]  mil  them.     After  the  preci 


a  soluli 


lor.     Transfer  rhesedii 


lenttoacaliooSlMi, 
r  ■  propipiiau  wlA 
eloeeding  21a''.— P*.  iM. 
I  lire  ptiils  and  ■  half;  Chibon- 
Dissolve  the  carbonate  ot  soda 
iOQ  ofcbloiide  of  calcium.  Mpa- 
~    '  ibsideJ,  poat  off  tb* 


Sometimes  Enlphat«  of  lime  is  substituted  for  the  precipitated  carbonate.'  The 
frand  may  be  readily  detected  by  the  addition  of  either  hydrochloric  or  nitric  add: 
no  effervescence  takes  place  with  sulphate  of  lime.  If  sulphate  be  mixed  with 
carbonate  of  lime  the  fraud  may  be  detected  oa  follows :  Digest  in  dilute  bjdfO- 
ohlorio  acid  until  effervescence  tx^usca  :  the  carbonate  will  bo  dissolved,  and  ih* 
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nlf^iile  for  the  most  part  will  be  left  undisBolved.  By  boiliQff  in  water,  a  small 
portion  of  sulphate  is  dissolved,  and,  by  the  addition  of  chloride  of  barium  to  the 
Mlntion,  the  presence  of  salphuric  acid  may  be  recognised  (see  anUf  p.  367). 

The  prodpitate  procured  by  adding  carbonate  of  soda  to  the  solution  obtained 
bj  digesting  animal  charcoal  in  muriatic  acid,  has  also  been  used  for  creta  precipi- 
taia;^  but  the  precipitate  thus  procured  contains  only  22  per  cent,  of  carbonate  of 
lime,  the  remainder  being  calcareous  phosphate.  The  presence  of  the  phosphate 
18  easily  recognized  thus  :  Digest  in  dilute  hydrochloric  acid,  by  which  both  car- 
bonate and  phosphate  of  lime  are  dissolved,  and  add  to  the  solution  caustic  ammo- 
nia, which  precipitates  the  phosphate  only :  carbonate  of  soda^  being  added  to  the 
filtered  liquor,  throws  down  carbonate  of  lime. 

4.  Carlxmate  of  Ume  from  Animals. — Carbonate  of  lime  is  obtained  from  vari- 
ous animal  substances ;  as  from  oyster  shells,  crab's  claws,  crab's  stones,  and  red 
eoral.  These  substances  yield  carbonate  of  lime  intimately  blended  with  some 
phosphate  of  lime  and  animal  matter. 

«.  PmapABXo  OxflTBB  SuLLs ;   Tala  praparaUE^  L.  \Tnta  Praparata^  U.  S.] — See  (hirea 

B.  Pbipabbd  Cbab's  Claws  ;  LapiUi  Cancrorum  praparati ;  Chela  Cancrorutn  praparata.'-^ 
806  Camar  Pagunu. 

7.  PasrABBD  Crab's  Stoitbs  ;  Lapides  Cancrorum  prtgparaii ;  Prtpartd  Crab' 9  jEyet ;  OiMli 
Cmurorum  prtqMir€U%.—See  ^ttacus  fluviatiUt. 

IL  Pbbpabbd  Rbo  Coeal  ;  Corallium  rubrum  pnq^aratum, — See  CoralUum  m^ncm. 

Pbopertixs. — Pure  carbonate  of  lime  is  a  jfcasteless,  odourless  solid.  When 
lieated  to  redness,  in  a  current  of  air  its  carbonic  acid  is  expelled,  leaving  quick- 
lime. It  is  almost  insoluble  in  water,  one  part  of  carbonate  requiring  1600  parts 
cf  water  to  dissolve  it.  It  is  much  more  soluble  in  carbonic  acid  water:  the  solu- 
tion reddens  litmus,  but  changes  the  yellow  colour  of  turmeric  paper  to  brown ;  and 
bjr  boiling,  or  exposure  to  the  air^  gives  out  its  carbonic  acid^  by  which  the  carbon- 
ate of  lime  is  deposited. 

Carbonate  of  lime  is  a  dimorphous  substance ;  that  is,  it  crystallizes  in  two  dis- 
tinct and  incompatible  scries  of  forms.  Thus  the  forms  of  calcareous  spar  belong 
to  the  rhombohedric  system  (see  antCj  p.  144),  while  arragonite  belongs  to  the 
light  rectangular  prismatic  system  (see  a7ite,  p.  145).  According  to  Gustav  Rose,' 
both  calcareous  spar  and  arragonite  may  be  formed  in  the  humid  way,  but  the  first 
at  a  lower,  the  latter  at  a  higher,  temperature  :'  in  the  dry  way,  calcareous  spar 
■lone  is  formed.  Both  minerals  doubly  refract  the  rays  of  Ught  (see  ante,  p.  144, 
Figs.  22  and  23). 

Granular  limestone  (of  which  white  marble,  the  marmor  aUmmy  Ph.  Dub. 
ImarmcTf  U.  S.],  is  the  purest  kind)  is  massive,  and  consists  of  small  grains  of 
minute  crystals,  presenting  a  lamellar  structure  and  brilliant  lustre,  but  intersecting 
each  other  in  every  direction,  and  thereby  giving  a  glimmering  lustre  to  the  mass. 

Chalk  is  massive,  opake,  when  pure,  white,  and  has  an  earthy  fracture.  It 
18  usually  soft  to  the  touch,  and  adheres  to  the  tongue.  When  carefully  examined 
bj  the  microscope,  it  is  found  to  be  chiefly  made  up  of  the  calcareous  shells  and 
CMes  of  Polythalamia  (mostly  species  of  Kotalia  and  Textularia),  calcareous  gran- 
lilefl  (apparently  fragments  of  these  shells)  and  elliptical  granular  laminao,  called  by 
Shienberg  cryMtaUoiJsy  and  formed  by  the  reunion  of  some  of  the  granules.*  In 
■ome  of  the  shells  the  soft  animal  parts  may  be  detected.  Siliceous  Infusoria 
(chiefly  species  of  Fragilaria  and  Xanthidium)  are  also  intermixed. 

Precipitated  Carbonate  of  Lime  varies  in  its  qualities  according  as  it  is  prepared 
with  cold  or  hot  solutions.     Prepared  with  cold  solutions^  it  has  a  satiny  and  glisten- 

*  Fkarmaeeutieal  Journal^  vnl.  iii.  pp.  403  and  454. 

*  Lmd.  and  Edxnb.  Phil.  Mag.  June  1838. 

'  Colonel  Yorke  itrntei  that  the  deposit  made  by  water  on  the  interior  of  a  copper  boiler  ii  artificial 
■mffonite  {Proatdings  oftkt  Chemteal  Socuty,  No.  1). 

*  oee  a  paper  by  the  anthor  in  the  Pharm.  Journal,  vol.  ix.  p.  478,  containing  a  wood-cot  illaatrating 
the  nueroMopic  appearance  of  Graveaend  chalk. 


'^\r*ij-.  - '"    i^yiBS. — Carbonate  op  LiaiB. 


».    « 


-  n:znnaa  ly  che  microscope,  is  found  to  consist  of  hard, 
ir*     >CAY!?h    TniL'h  haye  a  radiated  struotare  and  polariiing 
t^,yv    r^'-nnmtcti  carbonate  of  lime).     Prepared  with  hoi 
crv  ^rr^Anuiee.  and  a  softer  feel.    Examined  by  the  micro- 
s'  i    r^Tiaaine  fragments,  without  any  pearly  or  globular 
'^•'juureti  firhonatt  of  lime), 

r^.d&e  i[  lime  is  recogniz^  as  a  carbonate  by  the  teata 
z:>   UA  It  salts  (see  antCj  p.  337).     As  a  calcarcona  salt  it 
jiTi  :rr  lime  t  see  anfe,  p.  562). 
^,,K^-< ... —  .r;*  aace  •!  Lime  has  the  following  composition : — 

.  -.^Mu.      £^.  \Vt.    Per  Cent,      Marret,        Stromeycr,    Bers.  ^  Vh. 
.":*....  5rt  ....  Gfi  I  ....  56.35  ....  56.4 
.  .  ■:-2  .  .  .  .  44  .  .  .  .  43.9  ....  43.65  ....  43.6 


',  * 


....-=     .     ...  :-j . .     100  .. .  loao  . . .  luo.oo  . . .  100.0 
^  oaiutv  .'f  vTtirbcnate  of  lime.     It  has  been  analyzed  by  Schweit-. 


WittMttm, 

nr                   SiS.^?      Carljonntc  of  Lime 97.686 

1^  -.>^       U.3S      Carlx)nRte  of  Magnesia 0.468 

Alumina,  Protoxide  of  Iron,  Protoxide  ^ 

of  Mangranetef  Sesquioxide  of  Iron,  i  ^  ,,^ 

:li^^..x:9K  <.'>-'ii  i>ulphuric    Acid,   and   Phosphoric  [ 

Acid J 

^ .  Orpinic  Matter 0.130 

Silica 1.100 


Si'huritzcr.  • 

9S.57 

« 

U.3S 

0.11 

o.os 

0.i.H> 

U.lri 

■ 

0  64 

fs. 

IOO.lO 

"l 


Chalk  from  Champagne 99.934 

.'•irt  iiarclc  or  chalk  should  be  perfectly  soluble,  with  cfferrescence, 

.^v.    .•.»r«<;:.vr\r  ic:i.  by  which  the  absence  of  silica  is  shown.     Ammonia 

ijy  rPAririrato  with  this  solution,  by  which  its  freedom  from  ala- 

'.t.  -*o-^r^ite  of  lime,  &c.  may  be  inferred  :  nor  should  a  solution 

.*:*'*  .:,^wn  anything,  by  which  the  absence  of  baryta  and  stron- 

Sc  il>«.   .:'.••«,  p.  507,  Precipitated  Carbonate  of  Lime.) 

lie  livdrocliloric  acitl,  with  iho  evolution  of  bubbles  of  carbonic 
. :.  :r£  is  precipitated  by  hydrosulphuric  acid,  nor,  aAer  it  has  been 
.    .  ,1  ,r     me-wator — Ph.  Lond. 

.  .N  w  uui  of  c<->urse  be  insoluble  in  hydrochloric  acid.  If  chalk 
.  •vo  which  it  usually  docs  in  very  minute  quantities),  its  hy- 
«      \:clvi  a  precipitate  on  the  addition  of  ammonia. 

,'.'»'  ?rn  t^r.i.lrai^hms  of  pyroligneous  ncid,*  when  nentnilizod  hy  car- 
.^       1  <^.:  S-  3'.^  crninsof  oxalate  of  ammonia,  continues  precipitablcaAer 

*^  ^  >vrs  — The  local  effects  of  chalk  are  those  of  an  nb<(orbent, 

.r  ^shv  .rirr-,  p.  200).    When  swallowed,  it  neutralizes  the 

X    »->.  •^'  ;.".^v,  and  in  this  way  alone  mu8t,  b}'  continued  use,  injure 

^    .     .  -v    .  ir.v      \\  c.-^ust^s  constipation — nn  effect  commonly  observed  from 

......  >*.^    •  ,*.'Ar:V.a\i.     By  the  action  of  the  free  acids  of  the  aliment- 

^  .  .•-•. ;-,\:  -v.! ^  otu*  or  more  soluble  calcareous  salts,  which  become 
^  .        .    .^v     K-  ,\'::::'.uiHi  use  of  carbonate  of  lime  is  attended  with  the 


»» .  .  1. 


\  V 

>■ 


t  %  a  n  I  ■.'•.*'• 


thr*r  bixhei  in  a  paprr  puhliihed  by  the  author  in  the  Pkarm. 

.»,....    X  .       V  .■• /.nn//n»i.  April.'S.  1SI2,  p.  29. 
.     ,     -s^i         t  "f.i:rutiral  Journal,  vol.  ix.  It.  Q7S,  lBi9. 

.... ,»,.  -^-Nt     »  '.*rpe.    Arrtinlinfr  ti)  Mr.  Phillip*  (Lond.  Mfd.  Gttx.  N.  S.  toI. 
..,..■,    t   .  ^y■\:'.:(  more  thaa  four  times  the  abuve  quantity  <ir  chalk. 
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eoDBtitotioiud  effects  of  the  calcareons  salts;  and,  oonseqnently,  the  statements 
whieh  have  been  made  as  to  the  influence  of  chalk  over  the  lymphatic  yessels  and 
dandsy  and  its  e£fect  in  diminishing  ezcessiYe  secretion,  may  be  correct.  Sondelin^ 
uinks  it  may  even  promote  the  deposit  of  bone-earth  in  diseases  attended  with  a 
deficiency  of  this  substance.  Carbonate  of  lime,  prepared  from  animal  matter,  has 
been  erroneously  supposed  to  be  more  digestible  than  chalk,  and,  therefore,  less 
likely  to  occasion  dyspeptic  symptoms.'  Dr.  A.  T.  Thomson'  says  that,  **  after 
chalk  has  been  used  for  some  time,  the  bowels  should  be  cleared  out^  as  it  is  apt  to 
finrm  into  hard  balls,  and  to  lodge  in  the  folds  of  the  intestines.'' 

Some  of  the  annular  bodies  found  in  the  dejections  of  cholera  patients  by  Dr. 
Brittan^  and  others,  and  which  were  supposed  to  be  ^^  cholera  fungi,''  were  probably 
derived  from  the  chalk  mixture  which  the  patients  had  taken,  and  were  in  met  poly- 
thalamous  oephalopods,  of  which  chalk  so  largely  consists.' 

Uses. — Ab  an  abwrbent  and  desuxant,  prepared  chalk  is  used  as  a  dusting  pow- 
der in  moist  excoriations,  ulcers,  the  intertrigo  of  children,  bums  and  s(»ildS| 
eiysipelatous  inflammation,  &c.  In  the  form  of  ointment,  it  has  been  recommended 
\j  Hr.  Spendei*  in  ulcers. 

As  an  antacid,  it  is  exhibited  in  those  forms  of  dyspepsia  accompanied  with  ex- 
eessiTe  secretion  of  acid ;  and  as  an  antidote  in  poisoning  by  the  mineral  and  oxalic 
adds. 

It  has  also  been  used  in  some  diseases  which  haye  been  supposed  to  depend  on, 
or  be  accompanied  by,  excess  of  acid  in  the  system — as  in  gouty  affections,  which 
are  usuaUy  attended  with  the  excessive  production  of  uric  acid,  and  in  rachitis, 
which  some  have  ascribed  to  a  preponderance  of  phosphoric  acid,  or  to  a  deficiency 
cf  lime  in  the  system. 

To  diminish  aluine  evacuations,  it  is  employed  in  diarrhoea.  Its  efficacy  can 
hardly  be  referred  solely  to  its  antacid  properties,  for  other  antacids  are  not  equally 
sooceasfnl;  but  to  its  desiccating  properties  already  referred  to.  Moreover,  in  many 
eases  of  diarrhoea  in  which  chalk  is  serviceable,  no  excess  of  acidity  can  be  shown 
to  exist  in  the  bowels.  Aromatics  are  useful  adjuncts  to  chalk  in  most  cases  of 
diarrhoea.  In  old  obstinate  cases,  astringents  (as  logwood,  catechu,  or  kino)  may 
be  conjoined  with  great  advantage;  and  m  severe  cases,  accompanied  with  griping 
pains,  opium. 

Administration. — Prepared  chalk  is  given  in  the  form  of  powder  or  mixture, 
in  doses  of  from  grs.  x  to  5J  or  5ij*  It  enters  into  a  considerable  number  of  officinal 
preparations. 

L  mTDRl  CRET£,  L.  E.  D.  rU.  S.];  Chalk  Mixture;  Cretaceous  Mixture,— {Vie- 
pared  Chalk  Jss;  Sugar  5iij;  Mixture  of  Acacia  f^iss;  Cinnamon  Water  f^xviij : 
mix,  L. — ^Prepared  Chalk  5^;  Pare  Sugar  5^;  Mucilage  f^iij ;  Spirit  of  Cinnamon 
Jij ;  Water  Oij :  triturate  the  chalk,  sugar,  and  mucilage  together,  and  then  add 
sndnally  the  water  and  spirit  of  cinnamon,  E. — ^Prepared  Chalk  5ij ;  Simple  Svrup, 
Mndlage  of  Gum  Arabic,  of  each  fjss ;  Cinnamon  Water  f^vij,  D.) — [Take  of 
Prepared  Chalk  half  an  ounce;  Sugar,  Oum  Arabic  in  powder,  each  two  drachms; 
Cinnamon  Water,  Water,  each  four  fluidounces.  Rub  them  together  until  they  are 
tkonmghly  mixed. — U.  S.  P."]. — ^A  convenient  and  agreeable  form  for  the  exhibition 
of  chalk.  It  is  in  very  common  use  for  diarrhoea.  Aromatics  (as  aromatic  con^ 
fiction),  astringents  (as  kino  or  coiechu),  and  narcotics  (opium),  are  frequently  com- 
bined with  it.     Dose,  fjss  to  fjij. 

I.  FIILTI8  CSET  J!  COMPOSITUS,  L.  E.D. ;  Compound  Powder  of  CAo/^.— (Prepared 
Chalk  ibss;  Cinnamon  Jiv;  Tormcntil  Root,  Acacia  Oum,  of  each  Jiij;  Long  Pep- 

«  lUilmittelUhre,  i.  179.  «  Wibmer,  Dm  Wirhung^  He.  ii.  10. 

■  EUnunts  ofMaUria  Mtdiea^  ii.  82.  *  Lond.  Medical  GaxetUf  Sept.  88, 1849. 

•  See,  alio.  Report  of  the  Cholera  Committee  of  the  Rofol  College  of  Physicians  ofLondom^  in  the  Lond, 
Medical  Gasette,  Nov.  S,  1849,  p.  777. 

*  Observaticns  on  Ulcers. 
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per  3^1  ^- — Prepared  Chalk  ^iv;  Cinnamon,  in  tino  powder,  5i*s;  Nutmeg,  in 
fine  powder,  5j  :  triturate  them  well  together,  £— Prepared  Chalk  Jf  i  Ciin»- 
moti  lijss;  Gam  Arabic  ^ij  ;  Nutmeg  ^es,  ZJ.)— Aromatic  and  aetringenl.  Used 
in  diarrhoea.     Dose,  gra.  x  to^j.    (For  PhIbCb  Citim  Comjtositut  cum  Of>io,MO 

1  TBOCfflSn  CRETE,  E.  tU.S.];  CAo?iZflienjM.— (Prepared  Chalk  Jiv;  Gam 
Arabic  3j ;  Nutmeg  5i  i  ^^^^  Sugar  3  vj :  reduce  them  to  powder,  and  beat  them 
with  a  little  water  intu  a.  proper  mass  for  making  lozeogea.) — Mildly  antacid  and 
astringent.     Used  in  acidity  of  stomach  and  diarrhoBa. 

i.  PULTIS  BEKTIFRICHiS  CABPHORATfl-CRETArEIlS;  Camphorated  CWta^emu  Tooth- 
powder. — (Precipitated  Carbonate  of  Lime  5ji  Camphor,  finely  pulverised,  Jij; 
mix.) — Extensively  used  as  a  dentifi'ie«.  It  is  objectionable  on  account  of  its  in* 
solubility,  and  its  accumalation  between  the  gums  and  the  teeth  (see  ante,  p.  198). 
Objections  have  been  made  to  the  uso  of  camphor  as  a  dentifrice,  on  account  of  it* 
supposed  property  of  rendering  them  brittle.*  Although  the  validity  of  the  ob- 
jections is  very  doubtful,  yet,  as  the  camphor  serves  no  useful  purpose  in  the  tooth- 
powder  beyond  that  of  a  scent,  it  is  advisable  to  substitute  some  other  odorlfenma 
Bubstaucc  for  it. 

2.  Calois  Bioarbonas. — Bicarbonate  of  Iilme. 

Formuta  CaO.aCO".    Equivaicnl  We^hl  72. 

Suptrcarbonalt  fftimt. — Carbonele  or  lime  diisolvEB  in  wtiler  by  ihs  aid  of  CBTlxmki  >cid.  h 
nkei  u|)  anoilieraiom  oruoiJ,  pnd  farms  bicarbonate  of  lime.  ICltiiiuldilioiiBl  panioa  of  aeiil 
be  driven  olT  by  ebullition,  Ilie  uacbonate  af  lime  which  il  held  in  loluiiiin  ii  depOiileJ.  la  Ibli 
way  are  formed  ibe  incrusiBliona  uf  carbonate  of  lime  on  the  inner  sides  of  iTesm  Ixiiler*,  <<■- 
kenlet,  &c.  Cauilic  alkalies,  or  lime,  also  throw  down  the  ealcereoua  cnrbonale  hjr  wlnivtiDS 
the  excess  or  >ad  conlained  in  the  bicarbonala.  On  Ihii  is  founded  Pn>ressor  Clark's  paien 
process  for  the  purification  of  common  waCera,  to  which  allusion  has  already  been  oioda  (•*« 
anlf,  p.  SOU).  Bicarbonate  of  lime  is  a  constiluenl  of  mosl  spring  and  livei  water*.  Dais*- 
quiei'  tayt  that  il  has  b  very  Teeble  action  on  soap,  and  cannot,  in  the  propoilioiis  in  whidi  tt 
usually  exists  in  onliitary  iKilable  waters,  dseompose  it;  a  conclusion  altogether  oppoaed  Utfaal 
at  whicli  Professor  Clark  lias  arrived.  If  carbonic  acid  ^as  be  Usnamilled  through  lima- Water, 
the  liquid  isatfiral  rendered  turbid  by  the  Ibrmaiion  of  corbonaicoriime;  bui.by  caotiDaiiw  Ae 
tranimission  of  Ilia  gas,  the  liquor  a^aia  becomes  clear,  owing  lo  the  convenlon  of  Uib  OftMi-. 
ate  into  the  soluUe  bicarbonate  of  lime.  If  ibe  liquid  be  chnreed  with  a  sufficient  quBDtily  of 
carbonic  acid,  under  preaiure.  it  acquires  iha  sparkling  and  cffervesciug  qunlitiea  of  joda  water 
and  other  aeraled  liquors.  Mr.  Maugham  Las  taken  out  a  paleni  for  an  aSraled  water  of  tbi* 
bind,  which  he  calls  Carrara  Walir,  It  is  tn  fact  an  e/TeiveKing  wlution  of  supe(carboi»t«  o( 
liine>  and  is  taken  like  bottled  soda-water.  Il  is  an  objeclionable  beverage  for  iluao  poisons 
who  ate  subjected  to  habitual  oonatipaiioD  or  pliosphalic  dcpoiils  in  tlie  uhae. 


79.  CALCIS  TRIPHOSPHAS.— TRIPHOSPHATE  OF  I.XME. 

Formula  JCaO.rPO'.     Equwa!i«l  Weight  ISC. 

History. — Sir  or  seven  compounds  of  lime  and  phosphoric  acid  have  beai 
described:  of  these  the  only  one  employed  in  medicine  or  pharmacy  is  lb«  pb«- 
phate  found  in  bones,  and  which  has  in  consequence  been  termed  bcnte  /i/iti^thaU  ^ 
lime.  In  the  year  1768,  Guhn  discovered  that  the  so-oailed  eartho/bew»  oonsiBtcd 
chielty  of  phosphoric  acid  and  lime;  and  in  I771,Scheele  alluded  to  the  disooreryt 
and  in  cuusequence  was  long  supposed  to  he  the  author  of  it.  As  tbo  oalcareotu 
phosphate  of  bones  is  subsalt,  it  is  sometimes  called  tulphotphate  of  lit»e — a 
),  however,  which  is  equally  applicable  lo  several  other  phosphates.     As  it  eon- 
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the  oommon  or  tribasio  phosphoric  acid  (see  ante,  p.  360),  it  is  frequently 
denominated  common  or  tribcuic  phogphate  of  lime,     Berzelius  termed  it  the  ccUcie 
mt^fho^pkaie  of  honeg  ($ousphoq>hate  calcique  de$  os), 
Katubal  Histort. — ^This  salt  occurs  in  both  kingdoms  of  nature. 

«.  Jm  tmm  Ihobsajtizid  Ei  veDox.^Coinbined  with  fluoride  and  chloride  of  CBJciunif  it  occars 
in  the  minerals  called  apatite^  moroxite^  photphoriU^  and  atparapu  tUme,  It  occurs  in  most  soils, 
especially  iu  some  varieties  of  chalk,  in  greater  or  less  abundance,  being  probably  derived,  at 
kut  in  most  cases,  from  the  bones  of  animals  (see  ante,  p.  565).  It  abounds  in  koproHta  (so 
odled  from  x^ftc,  txertment,  and  xJdec,  a  9tont)^  substances  supposed  to  be  the  excrements  of 
iMsil  wptiles.  It  has  been  found  in  the  deep* well  water  of  the  London  Basin*  (see  ante^ 
p.  311). 

B,  Iv  TBS  OmeiHizzD  EmeDOX.— It  is  a  constituent  of  both  animals  and  vegetables.  It 
ftnnt  the  principal  part  of  the  earthy  matter  of  the  bones  of  the  vtrtebrata  and  of  the  crusta^ 
oeous  eavelopos  of  the  arliculata.  According  to  Dr.  Wollaston,'  it  is  found  in  ossified  arteries, 
▼ems,  YBlYes  of  the  heart,  bronchiep,  and  tendinous  portion  of  the  diaphragm,  and  in  the  tartar 
i€  the  teeth. 

The  calcareous  phosphate  found  in  urine,  and  which  is  sometimes  deposited  from  this  fluid 
IB  a  pulverulent  (brm,  is  the  neutral  phosphate  of  lime  (2CaO,PO^).  The  phosphate  of  lime 
'ealcalns,  prostatic  calculi,  and  pineal  concretion,  also  contain,  according  to  Dr.  Wollaston,  the 
Aeatml  phosphate. 

Preparation. — ^When  bones  are  ignited  in  close  vessels,  thej  jield  as  a  fixed 
lesidne  bone  black  (see  ante,  p.  331).  If,  however,  they  be  calcined  in  open 
veesels,  the  whole  of  the  carbonaceous  matter  is  burnt  off,  and  the  white  product  is 
called  bone  ash  (ossa  deusta  alba;  ossa  ad albedinem  usta;  ossa  calcinata;  spodium 
album)  or  bone  earth  (terra  omum), 

A  similar  product  is  obtained  by  calcining  the  antler  (Comu,  Ph.  L.)  of  the 
deer  (^Cervus).  In  this  case  the  product,  when  reduced  to  a  fine  powder,  is  called 
imnU  hartthom  (cornu  ustum;  pulvis  comu  cervini  usti,  D.).  Finely-powdered 
bome  ash  is,  however,  usually  substituted  in  the  shops  for  burnt  hartshorn. 

Bone  ash  consists  principally  of  triphosphate  of  lime,  but  mixed  with  carbonate 
and  a  small  portion  of  sulphate  of  lim^.  The  sulphate  did  not  pre-exist  in  the 
bonee }  but  it  is  formed  during  calcination  by  the  oxidation  of  the  sulphur  contained 
in  the  animal  matter  of  the  bone.'  Thomson^  mentions  magnesia  (not  in  the  state 
of  phosphate)  and  chloride  of  sodium  as  constituents  of  bone  earth. 

The  proportion  of  phosphate  to  carbonate  of  lime  in  100  parts  of  the  earthy 
matter  of  the  bones  of  the  ox  and  sheep  is  as  follows : — 

Ox,  Sheep. 

(Berzelius.)  (Barros.) 

Phosphate  of  Lime 85.98 80.0 

Carbonate  of  Lime 5.77 19.3 

The  Dublin  GoUex/e  gives  the  following  directions  for  the  preparation  of  precipi- 
taied phosphate  of  lime  (calcis  phosphas  pruecipitatum,  D.). 

Take  of  Ox-bones,  burned  to  whiteness  in  a  clear  fire,  §iv;  Pure  Muriatic  Acid  f|^vj;  Dis- 
tilled Water  Oij;  Solution  of  Ammonia  f^xj,  or  as  much  as  may  be  sufficient.  Reduce  the 
calcined  bones  to  a  fine  powder,  and  digest  upon  this  the  acid,  diluted  with  a  pint  of  the  water, 
ttntil  it  is  dissolved,  To  the  solution,  first  cleared  (if  necessary)  by  filtration,  add  the  remainder 
of  the  water,  and  then  the  solution  of  ammonia,  until  the  mixture  acquires  an  alkaline  reaction, 
and,  having  collected  the  precipitate  upon  a  calico  filter,  let  it  be  washed  with  boiling  distilled 
water  at  kmg  as  the  liquid  which  passes  through  gives  rise  to  a  precipitate,  when  permitted 
to  drop  into  a  solution  of  nitrate  of  silver  acidulated  with  nitric  acid.  The  washed  product 
ihoald  now  be  dried  by  exposing  it  for  some  days  on  porous  bricks  to  a  warm  atmosphere. 

By  digestion  with  hvdrochlorio  acid,  the  phosphate  is  dissolved,  and  the  carbon- 
ate is  decomposed,  with  the  evolution  of  carbonic  acid,  and  the  formation  of  water 
and  chloride  of  calcium.     On  the  addition  of  ammonia,  the  phosphate  is  precipi- 

'  Berselius  (TraiU  eU  Chimie.  t.  iv.  p.  72,  1831)  itatea  that  tho  neutral  phoaphato  of  limo  (2CaO,PO*), 
ksld  in  solntion  by  carbonic  acid,  ia  found  in  many  mineral  waters. 

•  Phil.  Trams,  for  1797.  •  Dumas,  Traiti  <U  Chimie^  t.  viii.  p.  677, 1846. 

*  Chemistrjf  of  Animal  BodUsj  p.  238, 1843. 


^>  ..«ji>i£S. — Triphosphate  oi  Loo. 

■  ......   I  ill  tracefi  of  chloride  of  edeiom  and  hydro- 

4v.'^^^,fc-    :  Jme  is  white,  tasteless,  odonriess,  insoluble  in 

. .-..  -    u7.<^uioht\  and  acetio  acids,  from  which  solutions  it 

..^.^   s,  ..uitKNiiUon,  by  ammonia,  potash,  and  their  carbon- 

.     .-fv  .atense  heat,  it  fuscs^  and  undergoes  no  other 

.:--kii  :■>  '.Hi  1  phosphate  by  its  solubility  in  hydrochloric 

^  ^ .;^>4u  vjwn  as  a  white  precipitate  when  the  add  solution 

^  .iw^.c  i:uui*.>nia.     If  it  be  digested  in  a  mixture  of  sulphnrio 
aiv  >}  precipitated,  and  an  alcoholic  solution  of  phos- 
**e  leid  may  dien  be  recognized  by  the  tests  for  it  already 
If  die  precipitated  sulphate  of  lime  be  dissolved  in 
iZ'jwn  :o  contain  lime  by  the  tests  before  described  for 

.  !e  .  •ui^'iiciiuun  of  triphosphate  of  lime  is  as  follows: — 


it. 


Eq.  Wl.        Per  Cent.  Fueh».  Berzehm. 

.     84  ...  .     53.84  ....     54.35  ....     51.68 
.    72  ...  .    46.1G  ....    45.65  ....     48.32 


^.^     ^ji,^  •■*«-■  i-i-"*   1  ....  156  ...  .  100.00  ....  100.00  ....  100.00 

.    •:rM«iu».  :he  phosphate  of  lime  of  bones  is  composed  of  8GaO,3PO*. 

a«.Avauous  of  Fuchs  and  Mitschcrlioh,  it  would  appear  that  the 

^x.    to-   ecu  underrated,  and  that  the  composition  of  the  bone-phoa- 

...,9w4..».u.  jy  :he  more  simple  formula  of  3CaO,PO,  which,  moreover, 

.s     ..u   Jc  ^ueral  constitution  of  the  phosphates. 

.^. ...^  TlrtriSLTS.     a.   On  Vegctalle*. — ^In  soils,  phosphate  of  lime  acts 

.^  ...1^.   .Tfetiiier.  as  it  supplies  an  ingredient  (phosphoric  acid)  necessair 
.  .^     .  -'lauu^     The  rapid  growth  of  green  confervas  in  the  deep-weU 
•.  aw.>u  Basin  is  ascribed  by  Professor  Graham  to  the  presence  of 


■  \r 


..t.K 


*     V    -V 


.^r  -  Anf'nuih. — As  this  salt  is  a  general  constituent  of  the 
>;>t.v>:illy  of  the  osseous  tissues,  it,  or  its  components,  arc  essen- 
•±r  T'.'i.^.     Man  obtains  more  of  this  ingredient  than  the  wants 
> .  :'n.'u  the  com,  potatoes,  milk,  and  meat  on  which  he  feeds : 
'.».oi  by  the  bowels  and  the  various  secretions. 
;. .  :2c  effects  of  this  salt  are  not  very  obvious.     Its  topical 
liicacid.     "As  phosphate  of  lime  is  very  difBcultly  soluble," 
-  c  '.^  absorbed  in  small  quantity  only,  and  then  acts  more  or 
.    J.  «  >I:::*ic  astringent  on  the  tissues  and  secretions,  and  increases, 
A  -•v^>«.-uvv  of  calcareous  salts  in  the  bones,  the  blood,  and  the  urine. 
N<:»Ar  -.jc  stomach  and  digestion  by  their  difBcult  solubility." 
..^  \\  ;i  iJmiDistered  in  rickets,  with  the  view  of  promoting  the  de- 
N   -.-..i:'''^  iu  the  bones.     The  sesquioxide  of  iron  may  be  advantage- 
Its  princip)al  use  is  in  the  preparation  of  phosphorus  (see 
■»'v»8ii»hato  of  soda  (see  antCy  p.  52^).     In  the  arts  it  is  employed 
l!c  rn-piiration  of  cupels,  &c. 

N  IVso  from  grs.  x  to  5ss.  For  internal  use  the  preparation 
^  ;;^*  i"*  to  Iw  preferred,  on  account  of  its  finer  division  and  conse* 
<^  ability  in  the  juices  of  the  alimentary  canal. 


^ .« 


'  Die  Wirkung,  &e.  ii.  0. 
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80.  CALCn  CHLORIDUM.— CHLORIDE  OF  CALCIUM. 

Formula  CaCl.    Equwalent  Weight  55.5. 

History. — This  salt,  obtained  in  the  deoompodtion  of  sal  ammoniac  by  lime, 
known,  according  to  Dulk,^  in  the  fifteenth  century,  to  the  two  Hollands,  who 
edled  it  Jhxd  sal  ammoniac  (sal  ammoniacum  Jixum).  Its  composition  was  not 
inderstood  until  the  eighteenth  century,  when  it  was  ascertained  by  Bergman^ 
SSrwan,  and  Wenzel.  It  is  commonly  termed  muriate  or  hydrochloraie  of  lime 
(ealcis  muriai  vd  hydrochloras), 

Natxtral  Histort. — ^It  occurs  in  both  idngdoms  of  nature. 

«.  Iv  TBI  iHomoAarizKD  EiireDOx. — It  is  found,  in  small  quantity,  in  sea  and  many  mineial 
and  well  waters. 

0.  Iv  Tss  OaeAKiziD  Knrendk. — It  has  been  detected,  in  a  few  Instances,  in  regetables 
Thus  FaUas  recognized  it  in  the  root  of  jieomtmn  Lyeoctomim, 

P&EPARATION. — The  following  are  the  methods  of  preparing  it : — 

The  Edinbwrgh  College  orders  of  White  Marble,  in  fragments,  |^z;  Muriatic  Acid  (commer- 
«])  and  Water,  of  each  Oj.  Mix  the  acid  and  water;  add  the  marble  by  degrees;  and,  when 
tke  effenretcence  is  over,  add  a  little  marble  in  fine  powder  till  the  liquid  no  longer  reddens 
Umiia.  Filter,  and  concentrate  to  one-half.  Put  the  remaining  fluid  in  a  cold  place  to  crys* 
tallize.  Preserre  the  crystals  in  a  well-closed  bottle.  More  crystals  will  be  obtained  by  coa- 
eantrating  the  mother  liquor. 

The  Dublin  Colleg$  orders  of  Chalk,  in  small  fragments,  Ibij ;  Pure  Muriatic  Acid  Oijas ;  Dis- 
tillad  Water  Orj ;  Slaked  Lime,  as  much  as  is  sufficient  Into  the  acid,  first  diluted  with  the 
water,  introduce  the  chalk  in  successive  portions,  and,  when  the  efifervescence  has  ceased,  boil 
te  ton  minutes.  Add  now,  stirring  well,  a  very  slight  excess  of  slaked  lime,  and  throw  the 
wbole  upon  a  calico  filter.  Acidulate  the  filtered  solution  slightly  by  adding  afew^drops  of 
flnriatic  acid;  then  evaporate  it  to  dryness,  and  expose  the  residuum  to  a  low  red  heat  in  a 
Haisian  crucible.  Finally,  reduce  the  product  rapidly  to  a  coarse  powder  in  a  warm  mortar, 
■■d  encloee  it  in  a  well-stopped  bottle. 

In  this  process  one  equivalent  of  hydrochloric  acid  reacts  on  one  equivalent  of 
cnbonate  of  lime,  and  produces  one  equivalent  of  carbonic  add  (which  escapes  in  a 

Koos  form),  one  equivalent  of  water,  and  one  equivalent  of  chloride  of  cflJcium. 
iCO"+Ha«CaCl+CO"+HO. 


MaTXEXALS.  COMPOaiTIOll.  PXODUCTS. 

1  tq.  Carbonic  Acid  99  1  ef.  Carbonio  Acid  ....  99 

leq.Carbonmte  of  Lime  60    ]ltq.  Oxygen    ...  8  ....^^^^^^jpieq.  Water 9  • 

Calciufn  .  , 


iXcq. 
}\€q. 

(leq. 

,  (1  *q.  Chiortnt .  .  .  35  (^  ^^"-fcl  eq.  Chloride  Calcium  .  .  05.6 

80.6  80.6  80.6 

By  beat  the  crystals  of  this  salt  lose  their  water,  and  the  anhydrous  chloride  of 
fIninTn  is  obtained. 

Chloride  of  calcium  is  a  secondary  product  in  the  manufiusture  of  the  hydrated 
mquicarbonate  of  ammonia  (see  antCf  p.  438),  as  well  as  of  solution  of  ammonia 
(■ee  antef  p.  427) ;  and  from  this  source  it  is  usually  procured. 

Feofebties. — ^Anhydrous  chloride  of  calcium  is  a  white,  translucent  solid,  of  a 
cmtalline  texture.  Its  taste  is  bitter  and  acrid  saline.  It  is  fusible,  but  not  vola- 
tile. It  deliquesces  in  the  air,  and  becomes  what  has  been  called  oU  of  lime  (pUurA 
calcu).  '  When  put  into  water,  it  evolves  heat,  and  readily  dissolves  in  a  quarter  of 
lb  weight  of  this  fluid  at  60°  F.,  or  in  a  much  less  quantity  of  hot  water.  By 
efaporation  the  solution  yields  striated  crystals  (hydrated  chloride  of  calcium), 
having  the  form  of  regular  six-sided  prisms,  and  which,  therefore,  belong  to  the 
rhoml^fiedric  system.  These  crystals  undergo  the  watery  fusion  when  heated,  are 
deliquescent,  readily  dissolve  in  water  with  the  production  of  great  cold,  and;  when 

*  Die  Prenu.  Pkarm.  itbirutst.  Ac.  ii.  993,  9m  Anfl.  Leipsig ,  1890. 
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mixed  wilb  ice  or  snow,  form  a  powerful  frignriSc  miitnre.  Both  nnliydrons  and 
hydrous  chloride  of  calcium  arc  resdilj  soluble  in  Dlcobol. 

Charaeterutici. — This  salt  is  knoirn  to  be  a  chloride  by  tbe  teste  for  this  clnsa  of 
ealte  before  mentioned  (see  nnir,  p.  380).  The  nature  of  its  base  is  ascertMoed  by 
the  tests  for  calcareous  salts  (see  ante,  p.  662). 

Composition. — The  compoailioD  of  this  salt  is  as  follows : — 

AlE^.m.   PirCt.     Un.  Al.   Si.Wt.PtrCt.    Btrfl. 

Cilsiom    I .  .  SO     .  ,  X.(0  ..   38.7  I  Chloride  C»rsiam i  .  .  SS.a  . .   iO.T  . .  eOaST 

ChlarlDB I  .  .  3S  J  ,  .   S3  K  .  .   83  3    1Vb[« »  . .   «     . .   W.S  . .   (ftMS 

PuBlTT. — Chloride  of  calcium,  when  pure,  is  colourless,  evolves  no  ammoDJA 
when  mixed  with  lime,  and  undergoea  no  change  of  colonr,  nor  gives  unji  precipi- 
tate with  caustic  ammonia,  chloride  of  barium,  or  hydrosniphuric  acid. 

The  ciyMBlHzed  rail  is  "  oxltamfly  deliqueBcent.  A  tolullfn  of  76  grain?  io  one  lliiidonDce 
of  diilillod  wsler,  precipiiaied  b/  4n  graini  uC  oxalite  of  BmmoniB,  retnaina  piecipiulile  bjr 
more  or  tbe  teiV'—Ph.  Ed. 

Phtbiological  Effects,  a.  On  Animah. — Three  drnchraa  and  a  half  giren 
to  K  dog  caused  quick  breathing  and  snorting,  with  convulaive  but  vain  efforts  to 
Tomit,  a  profuse  secretion  of  saliva,  and  death  in  sis  hours.  The  mucous  mem- 
brane of  tbe  stomach  and  small  intestines  waa  very  bJiMKl-shot,  and  in  many  places 
almost  black,  and  converted  into  a  gelatinous  mass.' 

fi.  On  J/(in.— In  small  doles  it  promotes  tbe  secreliona  of  mucna,  nrine,  and 
perspiration.  It  operates,  therefore,  na  a  liquefacient  (sec  anti;  p,  217J.  By  e«n- 
tinued  use  it  appears  to  exercise  a  apecific  influence  over  the  lymphatic  vessels  and 
glands,  the  activity  of  .which  it  increases ;  for  under  Ha  use  glandular  and  other 
swellings  and  indurations  hnve  heoime  smaller  and  softer,  and  ultimately  disap- 
peared altogether.  In  laiyer  iheet  it  excites  nausea,  vomiting,  and  sometimes 
purging ;  causes  tenderness  of  the  pnecordium,  tjuickcna  the  pulse,  and  occaaoni 
faintness,  weakness,  anxiety,  trembling,  and  giddiness.  In  eiceiiivc  dona  the  dis- 
order of  the  nervous  system  is  manifested  by  failure  and  trembling  of  the  limbs, 
giddiness,  small  contracted  pulse,  cold  sweats,  convulsions,  parolysia,  insensibility, 
and  death,*  Considered  in  reference  to  other  medicines,  it  has  the  closest  resem- 
blance in  its  operation  to  chloride  of  barium.  Hufeland'  says  its  operation  is  more 
iiritant  than  the  last-mentioned  substance,  and  that  its  use  requires  greater  caution 
—a  statement  which  is  directly  opposed  to  the  experience  of  Dr.  Wood,'  and  of 
most  other  practitioners. 

Uses. — It  has  been  principally  employed  in  scrofulous  affections,  esperaally 
tlioee  attended  with  glandular  enlargements.  Bcddoes*  gave  it  to  nearly  a  htin- 
dred  patients,  and  bo  tells  us  there  arc  few  of  the  common  forms  of  scrofula  io 
which  he  has  not  had  successful  experience  of  it.  Pr.  Wood'  tried  it  on  an  ex- 
tensive scale,  and  with  decided  benefit.  It  bas  been  found  most  efficacious  in  tbe 
treatment  of  tabes  mesenterica,  on  account  of  its  chucking  purging,  diminishing 
the  hectic  fever,  allaying  the  inordinate  appetite,  and,  in  many  cases,  ultimately 
restoring  the  patient  to  perfect  health-  It  bas  also  been  recommended  in  chronic 
arthritic  complaints,  in  broncbocole,  in  some  chronic  affections  of  tbe  brain  (ta 
poralyais),  and  in  other  cases  where  the  object  was  to  excite  the  action  of  Um 
absorbents. 

Occasionally,  though  rarely,  it  bas  been  employed  externally.  Thus  a  batb  Wio- 
taining  two  or  three  ounces  of  it,  either  alone  or  with  chloride  of  sodium,  has  betii 
nsed  in  scrofula.^ 

In  pharmacy  fused  chloride  of  calcium  is  used  in  the  rectification  of  spirit,  <H) 

■  BttUoem,  SiiHiaii'i  Aitiiah  f/  Kiilitiiu,  ro\.  I.  Lutr.  11,906, 

naimb.  lata-  AM  &Mrg,  /ovrn,  i,  147,  •  Op-  tit. 

'  Of-  "*"-  '  Vogi,  ep.  impm  cii. 
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teeonnt  of  its  Btrong  affinity  for  water ;  and  in  chemistiy  it  is  employed  in  tbe 
drying  of  gases.  In  the  crystallisod  state,  mixed  with  half  or  two-thirds  of  its 
weight  of  ice  or  snow,  it  is  used  for  producing  an  intense  degree  of  cold.  Its  solu- 
tkm  is  used  as  a  salt-water  bath  for  chemical  parposes. 

ADMimsTRATiON.— Chloride  of  calciam  is  always  nsed  medicinally  in  the  form 
of  aqueous  solution. 

LHtDOR  CAMn  CHLOKIDI  [U.  S.] ;  Cakii  (Morxdi  Liquor,  D. ;  Calcis  Muriatis 
SoiutiOy  £. ;  Cakis  MuriatU  Aqua ;  Solution  of  Chloride  of  Calcium, — (Chlo- 
lide  of  Calcium  S^U  >  Distilled  Water  f^xij,  D. — Muriate  of  Lime  [crystals] 
Jviij ;  Water  fjxij,  E. — ^Dissolve  and  [if  necessary]  strain.)— The  chloride  of  cal- 
cium used  by  the  Dublin  College  is  anhydrous,  and  the  solution  obtained  has  a  sp. 
AT.  of  1.225.  The  crystals  of  chloride  of  calcium  employed  by  the  Edinburgh 
College  contain  about  half  their  weight  of  water.  Dose  from  ni^zl  or  nil  to  f^\}, 
or  gradually  increased  until  nausea  is  produced.  The  uses  of  it  have  been  above 
noticed. 

[The  U.S.  Pharm.  directs  Marble, in  fragments,  nine  oances;  Muriatic  Acid  a  pint;  Distilled 
Water  a  sofiicient  quantity.  Mix  the  aci<l  with  half  a  pint  of  the  distilled  water,  and  gradu- 
ally add  the  marble.  Towards  the  close  of  the  efiervescence  apply  a  gentle  heat,  and,  when 
ibe  action  bai  ceased,  pour  off  the  clear  liquor  and  evaporate  to  dryness.  Dissolve  the  residue 
in  its  weight  and  a  half  of  distilled  water,  and  filter  the  solution.] 


8L  OAIfOIS  HYPOCKLORIS.— HYPOCHLORITE  OF  LIME. 

Formula  CaO,ClO.    Equwaleni  Weight  71.5. 

HiSTORT.— In  1798;  Mr.  Tennant,  of  Glasgow,  took  out  a  patent  for  the  manu- 
freture  of  a  bleaching  powder,  which  in  consequence  was  long  known  by  the  name 
of  Tennanfs  hUachimj  powder.  It  is  sometimes  called  teaching  ialt  of  lime. 
Aoeording  to  the  views  entertained  of  its  composition,  it  has  been  successively 
termed  oxymuriate  of  Itmcy  chloride  of  lim£y  or  chhruret  of  the  oxide  of  calcium, 
and  Marinated  lime  (calx  chiorinata^  Ph.  L.,  Ed.,  and  Dub.).  It  is  now  usually 
vmrded  as  a  mixture  or  compound  of  hypochlorite  of  lime  and  chloride  of  calcium, 
aiM  its  bleaching  and  disinfecting  powers  are  referred  to  the  hypochlorite  or  to  the 
hjpochlorous  acid,  which  may  be  regarded  as  its  active  principle. 

Preparation.— Chloride  of  lime  is  prepared  on  a  very  large  scale  for  the  use 
of  bkschers. 

The  chlorine  gas  is  usually  generated  in  large,  nearly  spherical,  leaden  vessels 
betted  by  steam.  The  ingredients  employed  are  binoxide  of  manganese,  chloride 
of  sodium,  and  diluted  sulphuric  acid  (see  ante,  p.  379).  The  gas  is  washed  by 
paanng  it  through  water,  and  is  then  conveyed  by  a  leaden  tube  into  the  combina- 
tioB  room,  where  slaked  lime  is  placed  in  shelves  or  trays,  piled  over  one  another 
to  the  heieht  of  five  or  six  feet,  cross  bars  below  each,  keeping  them  about  an  inch 
aionder,  that  the  gas  may  have  free  room  to  circulate.  The  combination  room  is 
built  of  siliceous  sandstone,  and  is  furnished  with  windows,  to  allow  the  operator 
to  jvdge  how  the  impregnation  is  going  on.  Four  days  are  usually  required,  at  tbe 
orainaiy  rate  of  working,  for  making  good  marketable  chloride  of  lime.*  At  Mr. 
Tennant's  manufactory  at  Glasgow,  tbe  lime  is  placed  in  shallow  boxes  on  the  floor 
of  the  combination  chambers,  and  is  agitated  once  during  the  process  by  iron  rakes; 
the  handles  of  which  pass  through  boxes  filled  with  lime,  which  serves  as  a  valve.' 

*  Ure,  Qmarltrlp  Journal  of  Science^  xiii.  1. 

*  Amirteam  Journal  of  Seuncty  vol.  x.  No.  2,  Feb.  1826;  and  Damas'  Traiti  de  CkimU,  ii.  806.  In 
/aly,  1819, 1  yisitod  Teniuuit's  dwmical  works  at  Olntf  ow.  I'he  apparataa  then  in  use  differed  somewhat 
fram  tliat  deaeribed  in  the  text.  No  rakes  were  used  in  the  combination  rooms.  The  chlorine  was 
dercloped  bj  the  action  of  hydrochloric  acid  on  the  binoxide  of  manganese ;  and  in  part  (apparently  by 
my  Of  trial)  1>7  Dnnlap's  patent.  Br  the  last  mentioned  process,  snlphurie  acid  is  made  to  act  on  com- 
moo  salt  and  nitrate  of  s-ida.  NaCI+NaO,NO*-|-2SO*,HO.  The  products  are  chlorine,  nitrous  acid,  sol- 
ute of  soda,  and  water.    Cl+NO*-f-2NaO,SO*4-IiO.    The  evolved  gases  ^chlorine  and  nitrous  acid) 


sre 
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The  supply  of  chlorine  is  then  ebot  off,  and  a  mnn  entera  the  obambera  and  rakes 
the  lime  over.  The  chambers  are  then  closed,  and  more  chlorine  introduced,  until 
the  lime  is  saturated. 

At  a  manufactory  in  the  neighbourhood  of  London,  the  chlorine  gas  is  developed 
10  Btone  jars  and  conveyed  by  earthenware  tubes  to  a  stone  chamber  containing  the 
hydrate  of  lime,  which  ia  moved  by  an  agitator. 


Fig.  99, 


Fig.  98. 


I 


Theory  of  TIIB  Procebs. — Neither  dry  caustic  lime  nor  carbonate  of  Utne  abooitn 
chlorine  gas;  hydrate  of  lime,  however,  lakes  it  up  freely.  Chemists  ue  by  DO 
means  agreed  aa  to  the  nature  of  the  changes  which  attend  the  process. 

a.  Some  regard  it  as  a  compound  of  chlorine,  ualcr,  and  limf.  On  this  view, 
when  chlorine  gas  comes  into  contact  nith  slaked  lime,  the  two  substaDcea  are  sup- 
posed to  enter  into  combination. 

An  objection  to  this  view  is  that  the  odour  of  chloride  of  lime  is  that  of  bjpo- 
ehlorous  acid,  and  not  that  of  mere  chlorine. 

it.  Aootber  view,  supported  by  the  discoveries  of  Balard,'  and  tbo  observatioiu 
of  Qay-Lusaac,'  is,  that  chloride  of  Hnie  ia  a  mixture  or  compound  of  hypo«liloiiU 
of  lime  and  chloride  of  calcium.  Its  formation  may,  then,  be  explained  oafoUon: 
When  chlorine  comes  into  contact  with  slaked  lime,  a  portion  of  the  latter  is 
decomposed:  its  base  (calcium)  combines  with  chlorine,  to  form  chloride  of  oaldoiM, 
while  its  oxygen  unites  with  another  portion  of  chlorine  and  forma  hypochloroOB 

fulDrsorollof  liKlol.    TbB  iHillukl  «il|ibBM  wii  cmpiujwl  roc  nuking  «rlM)iuM  of  »da.    Tks^ff 
ntom  ■ppAarcd  verr  comphcktcO. 

■  Xiumrtkt;  in  Ttjiot'i MtinHJlc  3b<iuirt,  vol.  i.  p.m. 

■  ^IM.  Ckim.  *l  Fliti.  So*  Mr.  1.  t.  p.  173. 
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iddy  which  combines  wilh  some  undecomposed  lime,  to  fonn  hypochlorite  of  lime. 
fi(SiO+2Cl«OiCl+ CaO,C10. 


CoxpoaiTioir.  Psodvcts. 


lliq. 
1 71 J 

(Itq. 


.CMorituX.5  • -—^^  1  eq.  Chloride 

•  •q.CUoriM7l{  ^^ Caleiom.  .  .  65^^ 

l.Cklorine^S^  ^ IChloridt 

o/Linu 
.Itq.CaleiumW    - — *^  V     initt 

•  tq^. H jdiato      \l4q.0xfgen    8     -  leq.Hypochl. acid ,435  ^^  (     most 

Ltnw    .  .  .  74{l<9.Ltm«.  .28 


1  eq.  Hypochio-        I   ptrfeet 
rite  Lime  .  .  71  .SI    $tau. 


2eq.  Water  .18    2  eq.  Water.  .  18 


145  145.0  145.0 

The  odour  of  hypochlorons  acid  which  chloride  of  lime  possesses,  stroDgly  sup- 
ports this  view.  On  the  other  hand,  it  may  be  objected  that,  if  chloride  of  lime 
ecmtiiiied  so  large  a  quantity  of  chloride  of  calcium,  it  would  be  deliquescent.  But 
to  this  it  may  be  replied  that  the  chloride  of  calcium  may  be  in  chemical  combina- 
tkm  with  the  hypochlorite  of  lime. 

PBOFERTiss.---€hloride  of  lime,  as  met  with  in  commerce,  is  a  white  or  brown- 
Uh-white  powder,  having  a  feeble  odour  of  hypochlorons  acid,  and  a  strong  bitter 
and  aerid  taste.  Exposed  to  the  air,  it  attracts  carbonic  acid,  eyolves  hypochlorons 
add,  and  is  thereby  converted  into  a  mixture  of  carbonate  of  lime  and  chloride  of 
eakiam,  the  latter  of  which  deliquesces.  When  heated,  it  evolves  oxygen  gas,* 
aometimes  also  chlorine  gas,  and  becomes  converted  into  a  mixture  of  chloride  of 
ealohun  and  chlorate  of  lime,  which  has  no  bleaching  properties.  9CaCl+9(CaOy 
aO)«- 120 + nCaCl + CaO,C10».  Digested  in  water,  the  hypochlorite  of  lime  and 
diloride  of  calcium,  as  well  as  a  small  portion  of  caustic  lime,  dissolve :  any  carbon- 
ale,  and  the  excess  of  caustic  lime,  remain  undissolved.  The  solution,  which  has  a 
digjht  yellow  colour,  first  reacts  on  vegetable  colours  as  an  alkali,  and  afterwards 
Ueaohes  them,  especially  if  an  acid  be  added.  Carbonic  acid,  or  a  small  quantity 
of  sulphuric  acid,  sets  free  hypochlorous  acid.  CaCl+CaO,C10-f  S0^=CaCl-f 
0aO,SO'+C10.  But  if  a  large  quantity  of  sulphuric  acid  be  employed,  free  chlo- 
rine 18  evolved.    CaCl+CaO,ClO-f2SO«»2(CaO,SO»)  4-201. 

Solution  of  chloride  of  lime  decomposes — at  least,  when  an  acid  is  present — 
orauiio  oolours  and  putrjd  substances.  The  bleaching  power  on  litmus  is  very  slowly 
efiDoed  unless  an  acid  be  present :  carbonic  acid  (as  by  breathing  through  the 
liqnid)  causes  the  decolorization  to  be  speedily  effected.  If  air  be  blown  through 
potrid  blood,  and  then  through  a  solution  of  chloride  of  lime,  carbonate  of  lime  is 
pieclpitated,  and  the  air  is  disinfected ;  but  if  air  be  first  passed  through  putrid 
Uiood,  then  through  caustic  potash  or  milk  of  lime  (to  abstract  the  carbonic  acid), 
and  aherwards  through  the  solution  of  chloride  of  lime,  it  retains  its  stinking  qua- 
lity. The  bleaching  and  disinfecting  properties  depend,  probably,  on  the  oxidise- 
ment  of  the  colouring  or  infectious  matter :  if  an  excess  of  a  strong  acid  be  em- 
ployed in  the  process,  chlorine  is  evolved,  which  produces  oxygen  at  the  expense  of 
the  elements  of  water:  if,  on  the  contrary,  no  acid  be  used,  Balaid'  supposes  that 
both  the  hypochlorous  acid  and  lime  give  out  their  oxygen,  and  thereby  become 
chloride  of  calcium. 

The  nature  of  the  bleaching  process  may  be  illustrated  by  the  action  of  chlorine 
and  water  on  indigo.  Indigo  blue  (C»*H»NO«),  water  (2H0),  and  chlorine  (2C1), 
yidd  by  their  mutual  reaction  isatine  (C^^H^NO*)  and  hydrochloric  acid  (2HC1). 
laaluie  and  2C1  yield  chlorisatine  (C^H^NO^Ol)  and  HCl:  isatine  and  4C1  yield 
Wdilcraatine  (C«H«N0H]1«)  and  2HC1. 

Characteristics, — Its  smell  and  bleaching  properties  are  most  characteristic  of  it. 


'  Btmf  Keller  (Pharmaeeutieal  Journal^  vol.  vii.  p.  399)  has  proposed  this  as  a  means  of  obtaining 
OBygctt  gms.  Halt  an  ounce  of  chloride  of  lime,  boiled  in  two  ounces  of  witter,  YJold*  420  enbtc  ceati- 
BMtrea  [*■  abont  165  cubic  inches]  of  oxygen  gas  contaminated  with  chlorine.  The  same  quantity  ot 
ehlof ide  and  water,  with  a  quarter  of  an  ounce  of  binozide  of  manganese,  yielded,  on  an  averagCi  660 
•able  centimetres  [==  about  266  cubic  inches]  of  oxygen. 

*  AsatflrcAsj,  in  Taylor's  Stuntifit  Mtmotrif  yol.  i.  p.  269. 
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INORGANTC  BODIES.— Htpochlorite  or  Li»i. 


TLe  acids  (aa  Bulphuric  or  lijdrochloricj  separate  oUlorine  from  it.  An  aqneona 
sotulioD  of  it  throws  down  wbiu  precipiUilus  with  nitrate  of  mlver,  (bo  klluljm 
carbonates,  and  with  oxntic  acid  ur  the  oxaliites.  Tlie  supematuut  liquur  troru  which 
chloride  of  ailrer  baa  been  thrown  down  hy  Ditr&to  of  silver  poausBes  it  ducoloritiag 
propertj. 

Composition. — The  quantity  of  chlorine  absorbed  bj  slaked  lime  Tariea  with  the 
prosaurc,  the  degree  of  exposure,  and  the  quantity  of  water  preeeiit.  Heooe  the 
substances  old  as  chloride  of  lime  ia  not  a  uniform  product.  The  following  labia 
contains  the  moet  important  results  of  Dr.  Ure's  experimuata :— 
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Good  samples  of  commercial  chloride  of  lime  contain,  on  nn  arenif^,  not  BOM 
than  S6  per  cent,  of  chlorine:  and,  on  the  small  scale,  hydrate  of  lime  canitM  bt 
made  to  absorb  more  than  40  per  cent. 

Mr.  Brandc'  and  Mr.  Pbillipa'  give  the  following  as  the  atomic  proportio&B  of 
chlorine  and  hydrate  of  lime,  in  chloride  of  lime  of  the  best  ^ualitj : — 

Chlnrint 1  .  .  .  ,    JJ.S  ,  ,  ,  .    iH,«B  t  BihTdn'H'il  Ct.lorid.  o(  Li™    ...  1  ...  .    BU 
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"  When  water  is  added  to  this,  the  chloride  of  lime  dissolves,  learlng  noariy  d 
the  lime  insoluble."  [Phillips.) 

If,  with  Bereelius  and  Balard,  we  regard  bleaching  powder  as  con.'itituted  of  i.j- 
pochlorite  of  lime,  chloride  of  calcium,  and  wat«r,  its  composition,  corrmpm&ig 
with  the  proportions  assumed  by  Mr,  Braode  and  Mr.  Phillips,  will  be  as  foUowB?— 
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When  bleaching  powder  ts  digested  in  water,  a  bleaching  liquor  is  obtained,  wUb 
a  portion  of  lime  remains  uodissohed.  The  trishypochIoril«  i^  supposed  M  be  de- 
composed by  the  action  of  water,  and  to  deposit  two  equivalents  nf  lime,  wfaik  OM 
equivalent  of  chloride  of  calcium,  and  one  equivalent  of  neutral  hypochlorite  t( 
lime,  ore  dissolved. 

If  the  hydrate  of  lime  be  diffused  through  water,  it  will  llien  abfwrb  more  tlM 
ita  own  weight  of  chlorine,  and  we  form  a  solution  containing  1  equivalent  gf  Hat 
(til  of  hydrate  of  lime)  and  1  of  chlorine,  which  is  the  true  atomic  oompoaiKl,  mA 
is  dissolved  out  of  bleaching  powder  by  water  (Brandc). 

Jfom..     SqWl.     fnCK 
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Chlorometrt  ;  Phtsiolooioal  EnrECTS.  579 

Chlorometrt.— In  order  to  estimate  the  bleaching  power  of  the  chloride  of 
lime  of  commerce;  various  chlorometrical  methods  have  been  devised.     Ouo  method 
is  to  determine  the  quantity  of  chlorine  gas  which  is  given  out  by  a  cer- 
tain weight  of  chloride  on  the  addition  of  liauid  hydrochloric  acid.*   The     Fig.  100. 
liquid  may  be  brought  into  contact  with  the  chloride  placed  over  mcr- 
eaiTy  contained  in  a  graduated  siphon-tube,  closed  at  one  end  (Fig. 
100,  a).     When  the  gas  is  evolved,  the  mercury  flows  out,  by  the 
orifice  B,  into  a  basin  ready  to  receive  it.     The  resulting  film  of  chlo- 
ride of  calcium  protects  the  surface  of  the  metal  from  the  action  of  the 
ehlorine.    If  carbonic  acid  be  suspected,  the  mercury,  by  agitation, 
abeorbs  the  chlorine,  leaving  the  carbonic  acid.    Ten  grains  of  bleach- 
ing powder  yield  from  three  to  four  cubic  inches  of  chlorine,  equivalent  • 
to  twenty  or  thirty  per  cent,  by  weight. 

Another  chlorometrical  method  is  to  ascertain  the  bleaching  power      ^.  7^^^ 
of  the  chloride  on  a  standard  solution  of  indigo;'  but  it  is  not  sus-     fj^chlorome- 
eeptible  of  accuracy.  trical purpo§tt. 

A  chlorometrical  method,  which  Professor  Graham'  considers  ^'  to 
be  entitled  to  preference,"  is  founded  on  the  fact,  that  chloride  of  lime  converts 
mdphate  of  the  protoxide  of  iron  into  sulphate  of  the  peroxide.  Red  ferro-prnssiate 
of  potash  (^ferrO'Kxquir^anide  of  potassium)  is  employed  to  ascertain  the  change  in 
the  degree  of  the  oxidation  of  the  iron,  since  it  gives  a  blue  precipitate  with  the 
protosalts,  but  not  with  the  persalts  of  this  metal.  A  quantity  of  solution  of  chlo- 
ride of  lime  capable  of  peroxidizing  78  grains  of  sulphate  of  iron,  contains  10 
grunfl  of  chlorine. 

Omy-Lnssao  has  proposed  a  chlorometrical  method  founded  on  the  conversion  of 
meoiooe  into  arsenic  acid  by  chlorine.  Dissolve  100  grs.  of  arsenious  acid  in 
SOOO  of  strong  hydrochloric  acid,  and  dilute  with  distilled  water  till  the  liquid 
oeeupies  the  volume  of  7000  cts.  of  water  (sf^xvj).  This  is  the  standard  test 
liqaor.  Diffuse  100  grs.  of  bleaching  powder  through  1000  grs.  of  water,  and 
gently  pour  over  it  the  test  liquor  until  the  liquid  acquires  the  power  of  bleaching 
a  drop  of  a  solution  of  sulphate  of  indigo ;  that  is,  until  free  chlorine  is  present. 
The  qpuitity  of  chlorine  in  the  bleaching  powder  is  equal  to  the  -r^T^th  part  of  the 
qvaatity  of  the  test  liquor  employed.  Thus  if  3000  grains  of  the  test  liquor  be 
en^jed,  the  quantity  of  chlorine  in  the  bleaching  powder  is  30. 

The  Edinburgh  College  gives  the  following  characteristics  of  good  chloride  of 


*FUe  gnijrish'White :  dry:  50  grains  are  nearly  all  mluble  in  two  fluidounces  of  water, 
imaing  a  solutioD  of  the  density  of  1027,  and  of  which  100  measures,  treated  with  an  excess 
of  oxalic  acid,  give  off  much  chlorine,  and  if  then  boiled  and  allowed  to  rest  twenty-four  hours, 
yidd  a  precipitate  which  occupies  nineteen  measures  of  the  liquid." 

The  prempitate  produced  in  the  solution  by  oxalic  acid  is  oxalate  of  lime,  and, 
theiefore,  this  process  is  one  for  the  detection  of  lime  (or  calcium). 
The  London  CciUege  merely  observes  that  chlorinated  lime — 

"Dissolves  in  dilute  hydrochloric  acid,  emitting  chlorine.*' 

Neither  College,  therefore,  gives  directions  for  estimating  the  real  value  of  chloride 
of  lime. 

Phtsiolooical  Effects. — Chloride  of  lime  may  be  regarded  practically  as  a 
aompound  of  hypochlorite  of  lime,  chloride  of  calcium,  and  hydrate  of  lime ;  and 
ilB  effiects  are  those  of  the  substances  now  enumerated  (see  catc,  ante^  p.  563  ;  and 
taieii  chioridum,  ante,  p.  574).  The  effects  for  which  it  is  employed  in  medicine 
lie  those  of  the  hypochlorite. 

Hie  local  action  of  chloride  of  lime  is  that  of  an  irritant  and  caustic.  A  solu- 
tioB  of  it  applied  to  suppurating  and  mucous  surfaces  is  a  powerful  desiccant  (see 

*  Ure,  QmarUrly  Journal  of  Scunet^  vol.  xiii. 

■  8ay-Lasme,  Ann.  ofPhtl.  xziv.  31^;  alto  in  Aleoek^s  Easapj  before  quoted,  p.  135. 

*  jriMMNM  «/Ck€n%utrifj  p.  S02. 


.:-""£      i     "31 


:i 


-• "  •      11 


r-« 


•  .'-         r  .   ■ 


•  •■ 


^ 


■  'if 


.-*>     /     :    -       ^/;i-    ,:   ..-lo-;    ^----     v..-.^ 


^.  .      « 


.      --     -n*       «^      k<'      A     •>■>■«    g     £(.;«y 


.    « 


\ 


Usxs. 


681 


enadoiifl :  in  a  word,  we  apply  them  in  all  eases  aooompanied  with  offensiye  and 
fttid  odours.  As  I  haye  before  remarked,  with  respeot  to  hypochlorite  of  soda 
(see  ante,  p.  642),  their  efficacy  is  not  confined  to  an  action  on  dead  parts,  or  on 
die  discharges  from  wounds  and  ulcers ;  they  are  of  the  greatest  benefit  to  living 

Ci,  in  which  they  induce  more  healthy  action,  and  the  consequent  secretion  of 
(tensive  matters.  Furthermore,  in  the  sick  chamber,  many  other  occasions 
present  themselves  on  which  the  power  of  the  hypochlorites  to  destroy  offensive 
odours  will  be  found  of  the  highest  value  :  as,  to  counteract  the  unpleasant  smell 
of  dressings  or  bandages,  of  the  urine  in  various  diseases  of  the  bladder,  of  the 
fllvind  evacuations,  &c.  In  typhus  fever  a  handkerchief,  or  piece  of  calico,  dipped 
in  a  weak  solution  of  an  alkaline  hypochlorite,  and  suspended  in  the  sick  cham- 
ber, will  be  often  of  considerable  service  both  to  the  patient  and  the  attendants. 

The  power  of  the  hypochlorites  to  destroy  infection  or  contagion,  and  to  prevent 
Ae  propagation  of  epidemic  diseases,  is  less  obviously  and  satisfactorily  ascertained 
than  their  capability  of  destroying  odour.  Various  statements  have  been  made  by 
UMurraque  and  others*  in  order  to  prove  the  disinfecting  power  of  the  hypochlorites 
with  respect  to  typhus  and  other  infectious  fevers.  But,  without  denying  the 
utility  of  these  agents  in  destroying  bad  smells  in  the  sick  chamber,  and  in  promot- 
ing the  reooveiy  of  the  patient  by  their  influence  over  the  general  system,  I  may 
observe  that  I  have  met  with  no  facts  which  are  satisfactory  to  my  mind  as  to  the 
ehemieal  powers  of  the  hypochlorites  to  destroy  the  infectious  matter  of  fever.  Nor 
am  I  convinced,  by  the  experiments  made  by  Pariset  and  his  colleagues,"  that  these 
■edioines  are  preservative  against  the  plague.  Six  individuals  clothed  themselves 
with  impunity  in  the  garments  of  men  who  had  died  of  plague,  but  which  garments 
kad  been  plunged  for  six  hours  in  a  solution  of  chloride  of  soda.  But,  as  Bouil- 
hiid*  has  truly  observed,  the  experiments,  to  be  decisive,  should  have  been  made 
with  clothing  which  had  already  communicated  the  plague  to  the  wearers  of  it. 
Bouaquet*  nuxed  equal  parts  of  a  solution  of  chloride  of  soda  and  the  vaccine 
Ijmph,  and  found  that  the  latter  still  possessed  the  power  of  producing  the  usual 
oow-pock  vesicle.  These  are  a  few  of  the  facts  which  are  adverse  to  the  opinion 
that  the  alkaline  hypochlorites  possess  the  power  of  preventing  the  propagation  of 
iafeotious,  contagious,  or  epidemic  diseases.  In  opposition  to  them  there  are  but 
fsw  positive  facts  to  be  adduced.  Coster^  found  that  a  solution  of  hypochlorite  of 
■oda  destroyed  the  infectious  properties  of  the  syphilitic  poison,  and  of  the  poison 
of  labid  animals.  The  statements  of  Labarraque^  and  others  as  to  the  preservative 
powers  of  the  hypochlorites  in  typhus,  measles,  &o.,  are  too  loose  and  general  to 
onable  us  to  attach  much  value  to  them. 

Considered  in  reference  to  medical  police,  the  power  of  the  alkaline  hypochlorites 
to  destroy  putrid  odours  and  prevent  putrefaction  is  of  vast  importance.  Thus 
oUoiide  of  lime  may  be  employed  to  prevent  the  putrefaction  of  corpses  previously 
to  interment,  to  destroy  the  odour  of  exhumed  bodies  during  medico-le^l  investi- 
giftioDB,  to  destroy  bad  smells,  and  prevent  putrefaction  in  dissecting-rooms  and 
workshops  in  which  animal  substances  are  employed  (as  cat-gut  manufactories),  to 
destroy  the  unpleasant  odour  from  privies,  sewers,  drams,  wells,  docks,  &c.,  to  dis- 
infect ships,  hospitals,  prisons,  stables,  &c.  The  various  modes  of  applying  it  will 
rea^y  suggest  themselves.  For  disinfecting  corpses,  a  sheet  should  be  soaked  in 
a  pailful  of  water  containing  a  pound  of  chloride,  and  then  wrapped  around  the 
body.  For  destroying  the  smell  of  dissecting-rooms,  &c.,  a  solution  of  the  chloride 
Biay  be  applied  by  means  of  a  garden  watering-pot.  Whey  it  is  considered  desira- 
ble to  cause  the  rapid  evolution  of  chlorine  gas,  hydrochloric  acid  may  be  added  to 
chloride  of  lime. 

Hypochlorite  of  lime  (or  of  soda)  is  the  best  antidote  in  poisoning  by  hydrosul- 
phurio  acid,  hydrosulphuret  of  ammonia,  sulphuret  of  potassium,  and  hydrocyanic 


'  Vide  Aleock*!  E»say,  p.  155  et  $eq. 

*  Diet.  d9  Mid.  Prat.  mrt.  CoHtagion. 

*  Biehter,  Am^.  ArttuinUtull.  Suppl.  Band.  530. 


>  Bullet,  des  Scientes  Mid.  zlx.233. 

*  Rev.  Mid.  Fdv.  le»0,  p.  264. 

*  Aleock*a  £i«ajf,  pp.  P^  -'»  ^o. 
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DAtod  Lime  ibss;  Water  Cong.  88.  Blend  well  the  water  and  chlorinated  lime  by 
trituration  in  a  large  mortar,  and,  having  transferred  the  mixture  to  a  stoppered  bot- 
tley  let  it  be  well  shaken  several  times  for  the  space  of  three  hours.  Pour  out  now 
theoontents  of  the  bottle  on  a  calico  filter,  and  let  the  solution  which  passes  through 
be  preserved  in  a  well-stopped  bottle.  The  sp.  gr.  of  this  liquid  is  1.035.) — This 
aolation,  properly  diluted,  may  bo  used  for  making  disinfecting  lotions,  gargles,  &c. 
Ie  the  preparation  of  it,  43}  grs.  of  chloride  of  lime  are  used  for  every  fluidounce 
of  water.     # 

I.  LOTIO  CALCIS  CniORINATi:;  Chloride  of  Ltme  Lotion.'--(Chlonde  of  Umc  ^i 
to  5iv;  Water  Oj.  Triturate  and  filter.)— Applied  to  foul  ulcers  and  wounds. 
For  the  cure  of  itch,  Derheims  employed  a  wash  composed  of  chloride  of  lime  Jj, 
water  Oj. 

^l  GARGAUSXA  CllCIS  CHlOElNATiE;  Chloride  of  Utm  G«r^fe.— (Chloride  of 
lame  3ij>  Water  i)y  Triturate  and  filter;  then  add  Honey  ^j.) — Used  in  ulcer- 
ation of  the  mouth  and  throat. — A  dmn/ecting  mouthwash  has  been  before  de- 
•oribed  (see  an(e,  pp.  197  and  198). 

^  i  DENTIFMCnJM  CALCIS  CHIOEINALE;  Chloride  of  Lime  Dentifrice;  Deodor- 
izing a7ui  Dvcoloriziny  Dentifrice.  —  ^Chloride  of  Lime  5J;  Precipitated  Chalk 
Xxz.  M.) — Used  to  destroy  the  unpleasant  odour  of  the  breath,  and  to  restore 
die  whiteness  of  the  teeth,  especialiy  when  stained  by  tobacco.  A  drop  or  two  of 
Otto  of  roses  or  oil  of  neroli  may  be  advantageously  added  to  the  above. 

i  SKEXl  CAICIS  CmOBDlATj;;  Cidoride  of  Lime  Cluster.— (Add  Chloride  of 
lime  ffrs.  x  or  grs.  xv  to  a  common  enema.  (See  antCj  p.  538.) — Employed  aa  a 
deodoruer  when  the  discharges  from  the  rectum  are  highly  offensive. 

%.  rSGUEMTI  CAICIS  CHIORISATJI;  Chloride  of  Lime  OinfmenL— (Chloride  of 
lime  9j  to  5J ;  Lai'd  or  Butter  Jj.) — Used  by  way  of  friction  as  an  application  to 
ionrfalous  enlargements  of  the  lymphatic  glands. 

7.  nOCHISCI  CAICIS  CniOBISATJE;  Chloride  of  Lime  Lozen(/e8^—{Chhnde  of 
lime  3b8;  Sugar  5xx;  Mucilage  q.  s.) — For  120  lozenges. 

8.  CoLLivs's  Chlohidb  of  Lime.'  This  is  prepared  hy  mixing  one  part  or  anhydrous  sul- 
phate of  alumina  and  two  parts  of  chloride  of  lime. — When  moistened  or  mixed  with  water, 
k  liberateA  chlorine.     It  is  used  as  a  disinfecting  agent. 


Order  XVI.    COMPOUNDS  OF  MAGNESIUM. 

Magnetivm^  also  calle<l  magnium  or  talcium  (Mg=s  12),  is  the  metallic  basis  of  magnesia.  It 
•xist*  both  in  the  inorganized  and  organized  kingdumb,  but  is  more  rarely  met  with  than  cal- 
dunu 

82.  MAGNESIA. — MAGNESIA. 

Formula  MgO.    Equivalent  Weight  20. 

History. — It  was  first  chemically  distinguished  from  lime  in  1755,  by  Dr. 
Black,  who  also  showed  the  diffcreuce  between  magnesia  and  its  carbonate.  From 
its  composition  it  is  sometimes  denominated  oxide  of  maynemim.  In  the  British 
Pharmac<»p<£ias  it  is  simply  named  mar/nesia.  From  the  mode  of  procuring  it,  it 
is  frequently  tenncd  calcined  or  burnt  mmjnesia  (magnesia  calcinata  seu  usta^ ; 
and  is  sometimes  called  tak  earth  (Talkcrde)^  or  hitter  earth  (Bittcrerde),  or  the 
hittenait-ea rth  ( Biftenalzerde) . 

Natural  History. — It  occurs  in  both  kingdoms  of  nature. 

*■  Joum.  d€  Chim.  Mid.  t.  iii.  p.  196.  *  Fharm.  Journ.  vul.  z.  p.  39, 1650. 


PftEPABATlON. — It  is  prepared  bj  aubmitting  the  oaminon  carboDAte  of  iiiBg> 

iiesia  to   heat,  whereby  the   carbnnio  aciil  u 

FiK- 101-  driven  off. 

The  EdinbiiTgh  CdUgi  |{ivea  the  fiillowiog 
for  piepsring  il:  "Take  nny  cooTenienl  riuonti^cf 
Carbonaie  of  Maftnciia,  expose  it  in  h  ctuaible  10  S 
full  red  lieat  for  iwo  hours,  or  till  the  powdat,  whca 
■uapended  iu  wMec,  preienu  no  eServescBuoa  on  lb* 
addiiion  of  murialia  nciit.  Prpsetve  the  produot  in 
well-oloeed  boll  lea." 

The  (liKFiioDS  of  tba  L»»don  and  DuiHn  CbB^ 
aru  eaBeniiatl;  ihs  ume. 

The  operation  is  usually  conduoled  in  Uip, 
porous,  covered  clay  crupibleB,  placed  ia  «  lu- 
nace  expressly  devoted  to  (Lis  operatioti,  umI 
heated  by  cjke  (see  Kig.  101), 

In  this  process  the  hydrated  carbooate  of 
m&KQ^i^  is  deprived  of  its  vuter  aud  oarboniB 
acid,  and  loses  iD  consequence  about  68  per 
cent,  in  weight.  If  the  heat  be  inauffiinenl,  vr 
applied  for  too  short  a  period,  ouly  n  portton  of 
carbonate  is  left  undecompOHud :  but  tf ,  on  llw 
other  hand,  the  heat  be  raised  to  whit^nees,  tlM 
preparation  is  apt  to  be  lumpy.  If  the  ouina- 
at«  employed  contain  lime,  the  fUvoar  of  tb> 
calcined  magnesia  is  impaired;  and  if  it  ooDttio 
iron,  a  reddish  or  foxy  tint  is  commanicaMd 
to  the  product.  The  iron  is  usually  derived 
from  the  sulphate  employed  in  the  preparalioii 
of  the  ma^esiaa  carbonate.  It  may  be  got  rid  of  by  adding  to  the  solution  of  iIm 
sulphate  a  suffieiency  of  lime-water  to  enable  it  to  restore  the  blue  colour  of  wi- 
dened litmus,  and  letting  it  Btaud  for  the  oxide  of  iron  to  subude.  Care  mutt,  <f 
course,  be  taken  to  prevent  soot,  oiadcrs,  or  other  impuritioa,  falling  into  the  en^ 
ble.     After  its  calcination  the  magnesia  ta  usually  passed  through  a  fine  sieTe. 

To  obtain  the  heavy  calcined  nuu/iiena  (maffiiaut  calcinalii  ponilertna)  the  Gll- 
lowing  formula  has  been  given  by  Mr.  R.  Phillips,  jun. :'  Dissolve  123  parts  ft 
ciystallizod  sulphate  of  magnesia  in  boiling  water.  Dissolve  144  parts  of  ciystalliMd 
carbonate  of  soda  in  boiling  water.  Mis  the  two  solutions,  and  evaporate  the  mix- 
ture to  dryness.  Cakane  the  dry  residue  in  a  crucible  for  two  hours,  or  nntil  tke 
whole  of  the  carbonic  acid  is  expelled ;  then  treat  the  powder  which  remains  wA 
water  until  the  whole  of  the  soluble  salt  b  removed,  and  dry  the  residue.  Tb 
magnesia  thus  obtjuncd  will  bo  much  more  dense  than  that  prepared  by  Lh«  piwe^ 
ingprocesses. 

I^opERTtES. — It  is  a  light,  fine,  white,  colourless,  odonrless,  and  tMl«l«a  powlK 
Its  density  varies  aooording  to  the  mode  of  preparing  it.  Mr.  Kirwan  says  ilii 
2.3  ;  Richter,  3.07 ;  and  Korsteu,  3.2.  When  tnois(«ned  with  water,  it  rcacia  U  tt 
alkali  on  test  papers.  It  is  very  slightly  soluble  in  water,  and  like  limo  is  wttn 
.  Bolubic  in  cold  than  in  Lot  water.  Dr.  Fjfie  states  that  it  recjuircs  &I42  paitsflf 
cold,  and  36,000  parts  of  hot  water  to  dissolve  it     Unlike  lime,  it  evolves  icaredy 
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Bj  liMt  when  mixed  with  mter.  By  the  oomlnned  volt^  tnd  oxy-hjdrogea 
fluoes  it  has  been  ftued  b;  Mr.  Br&nde.*  It  abeorbB  carbonio  acid  alowly  from  the 
atmoephere. 

Tiro  kinds  of  calcined  ma^esia  are  known  and  kept  in  the  iihopfl, — one  aimpl; 
called  oalcintd  magnetia,  but  which  for  the  sake  of  dietiDotion  I  shall  call  common 
ealeined  iiH^iKna,  and  the  other  distinguished  as  fieavy  calcined  magnaia:  to  tlieee 
mut  be  added  Hairtft  calcined  wagnttia,  sold  aa  a  patent  medicine. 

1.  Common  Oalcated  Magnena  [Magnetia  calcinald).  ThiB  is  a  mnch  lighter 
prep«ntion  than  the  BO-oalled  heavy  calcined  magnesia.  All  the  samples  of  it  which 
I  hive  met  with  are  oontamioaled  with  the  carbooate,  and  effervesce  when  mixed 
with  water  and  aoetio  add.  When  moistened  and  examined  by  the  microHcope,  in 
daylight,  it  appears  of  a  pale  yellow  coloor,  and  is  fonnd  to  consist  of  a  flocculent  or 

.  minntely  granular  Bubetance  intermixed  with  fragments  of  prismatic  ciystalfi  (similar 
'  ape  to  those  found  in  the  light  carbonate  of  magnesia  presently  to  be  noticed). 
Fig.  102.)     The  crystals  are  probably  carbonate  of  magnesia  which  has  escaped 
nposition  dnring  the  process  of  calcination. 

2.  Mcav}/  Calcined  Magnaia  (Magnetia  calcinala  ponderota).  This  is  somfr- 
tines  called  condenied  calcined  magnetia.  It  is  a  harder,  firmer,  purer,  and  heavier 
preparation  than  the  preceding.  None  of  the  commercial  samples  which  I  have 
azamined  contain  so  much  carbonate  as  the  common  calcined  magnesia,  and  do  not, 
tberefhre,  effervesce  so  freely  when  mixed  with  water  and  acetic  acid.  Some  of  the 
f  mpli-  which  I  have  met  with  are,  to  the  naked  eye,  quite  pnlvemtent ;  others  are 
eompoaed  of  little  lumpe  or  masses  formed  by  the  cohesion  of  the  powder,  and  whioh 
hns  Boffiaent  hardness  to  produce  a  ringing  sound  when  shaken  in  a  glass  bottle. 
On  the  label  of  one  specimen  of  this  kind  which  I  have  met  with  it  is  stated  that 
one  put  in  bulk  is  equal  to  three  parts  of  the  oommon  calcined  magnesia.  When 
Boiitened  and  examined,  in  daylight,  by  the  microsoope,  Howard's  heavy  calcined 
TpiJgnPMn  JB  seen  to  consist  entirely  of  yellow  minute  granules  more  or  less  cohering 
into  small  masses :  no  fragments  of  crystals  were  perceptible  in  it  (see  Fig.  103). 
sin  same  I  found  to  be  the  appearance  of  other  oommercial  samples  of  heavy  cal- 

s  well  as  of  Ihnry't  calcined  magnetia. 

Fig.  103. 


CharacterUtia. — It  is  soluble  iu  the  dilute  mineral  acids  without  cfTervesoence. 
^nifl  dilute  solution  thus  obtained  docs  not  occasion  any  precipitate  with  the  ferro- 
flvsnidea,  hydrcnulphurets,  oxalates,  or  bicarbouatca;  but  the  neutral  alkaline  car- 
bonates,  when  unmixed  with  any  bicarbonate,  throw  down  a  white  prccipitala 
(carbonate  of  magnaia);  and  ammonia  with  phosphate  of  soda  causeit  a  whila 
precipitate  [ammoniacal-pluaphate  of  magnmu).  Magnesia  is  insoluble  in  alkaline 
aolntions,  and  is  thereby  distinguished  from  alumina.  Its  solution  in  sulphuric  acid 
is  remarkable  for  ita  great  bitterness. 


5S6 


INORGANTO  BODIES.— Haosehia. 


Couposmos, — Magnesia  has  the  following  compositioQ  :-^ 


.100     ...   100.0     ,  .  .  300.0 


1 

I 


PDBrTr.^Whon  !t  bos  been  subjected  to  &q  iasufficleut  beat  during  its  piepan-    .' 
tioD,  or  wbeo  it  baa  been  erpoaed  for  some  time  to  tho  air,  it  will  be  &aad  to  eoQ-     i 
tain  some  carbonate  of  niikgaesia.     Its  freedom  from  eu-bonatc  is  fibuwa  by  its 
dissolvinji  in  dilute  mineral  aeids  without  cfietresoence.     If  the  carbonale  from    ^\ 
whicb  it  lias  been  prepared  boa  been  insufficiently  washed,  the  calcined  iiia^eai&    i 
may  contain  traces  of  aulpbatcor  bydrochlorate  of  soda  or  potash.     Ity  boiling  it  in    I 
distilled  wat«r,  and  testing  the  Bolution  with  chloride  of  barium  and  nitrate  of  silver,    i 
the  absence  or  presence  of  sulphuric  and  hydrochloric  acid  (or  chlorine)  Dtay  be 
ascertained.     It^  hydrochloric  solution  should  occasion  no  precipitate  witli  lllA 
oxalates,  bicarbouatcsj  and  barytic  salts,  by  which  the  absence  of  lime  and  snlphitefl 
loay  bo  inferred. 

Uoislenod  willi  water,  il  leeblf  oluiige«  the  ootour  pr  liirmeiic  lo  blown  :  it  ia  soluble  in  fay- 
drochlorio  «ciil  wilhoul  eflarsoseence.  Neither  bitHtbannie  of  potash  uoi  chloiiJe  of  ImdDn^ 
Mng  niMeil  )o  ttijg  •^iition,  occasions  any  prpri|ii[nte. — Ph.  Land, 

"  Fifty  grainsHFe  omire1x»lQ!ik,  without  effenrewenpe,  io  n  fluiJounce  of  [jiiitp]  miirirtlic  odd: 
•n  exoasiorBmmonia  oi-cationi  in  the  Eolulion  only  n  suniily  precipitate  or  alumitia:  tha  BltNtd 
flttid  il  not  preoipiiateil  by  tolutkm  of  oxalale  of  ummonin," 

The  quantity  of  bydrocblorio  acid  directed  to  be  used  by  the  Edinburgh  Coll«go  ii 
nnncoessarily  large. 

pHTSiOLOOiiiAL  Effects, — When  taken  into  the  stomach,  magnesia  neutralinf 
the  free  acids  contained  in  the  stomacli  and  inte^itineH,  and  forms  therewith  solnbla 
magnesian  salts.  In  full  doses  it  acts  as  a  laxative ;  but  as  it  occasions  very  little 
■eroos  discharge,  Dr.  Patis'  ranks  it  among  purgatives  "  which  urge  the  bowels  te 
evacuate  their  contents  by  an  imperceptible  action  upon  the  muscular  fibres."  Put 
of  its  laxative  effect  probably  depends  on  the  action  of  (he  sotnble  magnesian  Bilti 
which  it  forms  by  union  with  the  acids  of  the  alimentary  canal. 

Magnesia  exercises  an  influence  over  the  urine  analogous  to  that  of  ibe  alkalies: 
that  is,  it  diminishes  the  quantity  of  oric  acid  in  the  urine,  and  when  continued 
for  too  long  a  period  occasions  the  deposit  of  the  earthy  pboephales  in  the  form  of 
white  sand.*  On  account  of  its  greater  insolubility,  it  requires  a  longer  time  to 
produce  these  effects  than  the  alkalies.  When  taken  in  too  large  quantities  and  for 
a  long  period,  it  has  sometimes  accumulated  in  tho  bowels  to  an  enonuous  extent, 
and  being  concreted  by  tha  mucus  of  the  bowels,  bos  created  unpleasant  effects.  A 
lady  took  every  night,  during  two  years  and  a  half,  from  one  to  two  teuspoonfiils  of 
Henry's  calcined  magnesia  (in  all  between  0  and  10  lbs,  troy)  for  a  nephritic  attMk, 
accompanied  with  tbe  passage  of  gravel ;  subsequently  she  became  sensible  of  * 
tenderness  in  the  left  Ndejost  above  the  groin,  connected  with  a  deepsentcd  tumour, 
obscurely  to  be  felt  on  pressure,  and  subject  to  attacks  of  constipation,  with  painM 
spasmodic  action  of  ihe  bowels,  teneeniua,  and  a  highly  irritable  state  of  stonwi. 
During  one  of  tbcee  attacks  sbc  evacuated  two  pints  of  "sand;"  and  on  onotba 
occasion  voided  soft  light  brown  lumps,  which  were  found  to  oonsist  entirely  of  W^ 
booate  of  magnesia  concreted  by  tbe  mucus  of  the  bowels,  in  tbe  proportion  of  40 
per  cent.  In  another  ease  a  mass  of  a  similar  description,  weighing  from  4  tt  4 
lbs.,  was  found  imbedded  in  the  bead  of  tbe  colon,  six  months  after  tbe  patient  ImI 
ceased  to  employ  any  magnesia.' 

Uses. — As  an  antacCi/,  it  is  as  efficacious  as  the  alkalies,  while  it  baa  an  aJvantl^ 
9Ter  tbem  in  being  less  irritant  and  not  caustic,  and  thereby  is  not  apt  tu  ocoukn 
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disorder  of  the  digestiYe  organs.  It  may  be  employed  to  neutralize  acids  introduced 
into  the  stomach  from  without  (as  in  cases  of  poisoning  by  the  mineral  acids),  or  to 
prereDt  the  excessive  formation  of,  or  to  neutralize  wnen  formed,  acid  in  the  ani- 
mal economy.  Thus  it  is  administered  to  relieve  heartburn  arising  from,  or  con- 
nected with,  the  secretion  of  an  abnormal  quantitv  of  acid  by  the  stomach ;  its  efficacy 
18  best  seen  in  persons  of  a  gouty  or  rheumatic  diathesis,  in  which  the  urine  contains 
•zeeas  of  uric  acid.  It  often  relieves  the  headache  to  which  such  individuals  are 
not  onfrequently  subject.  It  is  most  efficacious  in  diminishing  the  quantity  of  urio 
acid  in  the  urine,  in  calculous  complaints,  and  according  to  Mr.  W.  T.  Brande*  it  is 
■ometimes  effectual  where  the  alkalies  have  failed.  It  will  be  found  of  great  value 
in  those  urinary  affections  in  which  alkaline  remedies  are  indicated,  but  in  which 
potaah  and  soda  have  created  dyspeptic  symptoms.  It  is  a  most  valuable  anti-emetio 
IB  oases  of  sympathetic  vomiting,  especially  that  which  occurs  during  pregnancy.' 
It  should  be  given  in  doses  of  from  a  scruple  to  a  drachm  in  simple  water  or  chicken 
nroth. 

As  a  laxative^  magnesia  is  much  employed  in  the  treatment  of  the  diseases  of 
ehJIdren.  It  is  tasteless,  mild  in  its  operation,  and  antacid— qualities  which  render 
it  most  valuable  as  an  infant's  purgative.  Independently  of  these,  Hufeland 
aacribes  to  it  a  specific  property  of  diminishing  gastro-intestinal  irritation  by  a  di- 
rectly sedative  influence.  In  flatulenoe  it  is  combined  with  some  carminative  water 
(dill  or  anise);  in  diarrhcea,  with  rhubarb.  It  is  employed  as  a  purgative  by  adults 
in  dvspeptic  cases— in  affections  of  the  rectum,  as  piles  and  stricture — and  in 
diarni(ea.  It  is  associated  with  the  carminative  waters — with  some  neutral  salts, 
and  sulphate  of  magnesia,  to  increase  its  cathartic  operation— or^  in  diarrhcea,  with 
xbabarb. 

Administration. — As  a  purgative,  the  dose,  for  adults,  is  from  a  scruple  to  a 
dnchm ;  for  in&nts,  from  two  to  ten  grains.  As  an  antacid,  the  doso  is  from  ten 
to  thirty  grains  twice  a  day.     It  may  be  conveniently  given  in  milk. 


8a  MAGNESLS  CARBONATES.  — CARBONATES  OF 

MAGNESIA. 

Eight  compounds  of  magnesia  and  carbonic  acid  have  been  described :  they  are  as 
foUowB: — 

Fommla. 

{I  carlwnate  terhyilrated 3MgO,2C()2,3HO 
i  carbonate  (hydromagnmii) 4MgO,3C()2,4HO 
4  .  .  $  pcmahydrated 5MgO,4C()2,5HO 
f  carbonate  ^  hej^^hyj^iej  (^magnetia  alba)   .     5MgO,4CO*,6HO 

HkiUTalof  Mimo^  (  anhydrous  (magn«.7.) J^Sp^qho 

carbanala.  .  .  \  terhydrated      M^'^'?2n 

V  pentahydrated MkO,CX)2,5HO 

Biaarbonaie MgO,QCO" 

The  formation  of  several  of  these  compounds  appears  to  be  determined  by  the 
relative  proportions  of  the  precipitants,  the  temperature  of  the  solutions,  and  the 
temperature  of  desiccation. 

Two  only  of  the  preceding  compounds  are  employed  in  medicine — namely,  the 
eompound  commonly  called  carbonate  or  Buhcarhonate  of  ma(/n€sia,  or  matpiena 
alba  and  the  bicarbonate. 

*  Phil.  Trans.  181.1,  p.  213. 

'  Dr.  Wataon,  in  the  Medical  Observations  and  Inqvirita^  2d  edit.  vol.  iii.  p.  335,  Load.  1769. 
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1.  MagnesisB  Suboarbonas  Hydrata. — Hydrated  Suboarbonate  of 
Magnesia. 

Fonnula  5MgO,1CO',0HO;  of  4[MgO,HO,Ca')-|-MgO,2HO.     EqHKolnl  Wiighl  S4S. 

History. — Cubooate  of  magnesia  (magiiegUe  carfxmai,  L.  E.  D.),  also  called 
maffneiiii  alba  nod  tuhcarhonate  of  vutgnaaa  (magTiexim  subcarbona*),  was  erpoeed 
for  lale  at  Rome  at  the  commencement  of  the  18tb  century,  hj  Count  di  Palmtt,  in 
eonsequencti  of  which  it  was  («rmed  IJamilissm  J^i/mie  pulvit.  In  1707,  Vftlentini 
infonned  the  public  how  it  might  be  prepared.  It  is  a  compound  of  magnceia, 
evbonio  acid,  and  wat«r;  and,  therefore,  has  been  denominated  magnena  /lydrieo- 
carbanica  in  the  Prussian  Pharmacopoiia,  and  carbonas  maifnaKuii  cnm  aqu&  ia 
the  Prench  Codex.  In  the  Hamburgh  Codes,  the  terms  ■nuijnaia  aryliea  and 
moffiietia  talU  amari  are  given  as  synunymes  of  this  substance. 

NATOK.iL  HierORV. — Native,  anhydrous,  neutral  carbonate  of  magneua  (HgO, 
00*),  called  moffnesite,  is  found  in  various  parts  of  Europe,  Asia,  and  Amenes. 

The  mineral  called  hi/dromagnan'/e  is,  according  to  L.  Gmelin,  n  quadrokjdimte 
of  the  I  carbonate  of  magnesia,  4MgO,3CO',4HO;  or  a  compound  of  LjdnlA  of 
magnesia  and  the  hydrated  carbonate.  MgO,HO+3(MgO,CO*,HO).  It  aocniii' 
panics  mugnesite  in  India  and  in  America. 

Carbonate  of  magnesia,  in  conjunction  with  carbonate  of  lime,  ocoura  in  some 
ninentl  waters. 

Magnailt  consiilnleB  b  ran^  of  low  bills  in  Hindostsn.  Some  yean  hmo,  ■  oirgo  »f  ii  wu 
broughl  ovei  by  Mr.  Babingtoii.  Di.  Henry'  analyzed  a  aimpla  of  it,  anil  round  ia  conMiUMan 
y>  Itf  magnaia,  iS;  mrbonic  acid,  51  j  inialvbli  notta,  1.5;  uulcr,  U.3;  and  lam.  \.=  lOU. 

Native  caiboaate  or  mngnetia,  fiom  ladia.  lint  been  imported  in  cansiderablo  ciuamiiiM  inv 
thia  country;  but  hu  been  found,  as  1  am  informed,  nnsaleable  here.  The  umplei  oQeniU  k* 
•ale  in  ibe  year  1837  coDiistnl  op  renifoTni,  opabe,  dull  masses,  adherent  id  the  tongiiie,  havini 
B  mnchoidol  fracture,  and  csonniderahle  hardness.  Inlernolly,  Uiey  were  wbiti>h;  eaternally, 
gnyitli,  or  yel la wiah- white. 

The  «8me  antutHnoe  (I  presume)  was  broughl  nver,  in  IS3S,  in  the  oaldued  state,  aod  wu 
offered  for  «ale  u  InAan  c(Jmud  magnaia.     It  wu  neatly  white. 

PaEPAKATiON, — All  the  British  Colleges  give  directions  for  the  pr«psradoD  of 
tnrbooate  of  magnesia. 

The  LanJim  Celltft  orders  of  Sulpbale  of  MaKnesia  Kv;  CerbonBle  of  Sndn  Ihiv  mnd  |U; 
BoiliaK  Diitilled  Water  Cong.  ir.  Dissolve  sepanilely  the  csrbunate  of  wula  end  mlpbate  of 
mBgnesia  in  two  aalloiu  of  the  water,  and  susia;  then  mix  and  bail  the  liqonn,  stirring  0M>- 
Btunily  Willi  a  spatula  for  two  hours,  distilled  water  being  ocmsiDnaily  added  to  koep  Aa 
measure  ibe  »me  -,  lastly,  the  liquor  being  poured  ofl^  wasb  the  (iiacipilaled  povdol  wiib  boil- 
ing  distilled  waier,  and  dry  it. 

Tbe  Ediftbitrgk  CelUgr  employs  the  •aine  proportions  of  ingredients,  and  ttive.s  timilar  iirts 
lions  tor  the  prepoiation  of  ibis  compound.  The  precipiiaie  is  to  be  collected  on  a  AHm  of 
laliao  or  linen. 

Tbe  IMRh  OoUtgt  t'lvei  formiilie  for  the  preparation  of  two  liinils  orcarbanale  of  magnadib 

I.  Ma/tnitia  Carbotal,  D.  Take  of  Sulpbaie  of  Magnesia  of  oommenx  ^x;  Crynallb^ 
CDrbotinte  o(  Soda  of  commerce  jiij ;  DlaiilleJ  Water  a  eutficienl  qnantily.  DisMlve  Moh 
nit  in  two  qnarta  of  water,  mix  the  two  saluiioni  cold,  and  boil  the  miiture  for  ibq  minDM*. 
Transfer  llie  predpinte  to  a  calico  filter,  and  pour  upon  il,  repeatedly,  boiling  water,  Italil  At 
washings  cease  lO  give  a  predpiiata  wiib  a  solulion  of  nilraie  of  baryle*.  Lailly,  dry  bjr  a  bM 
iiMex«ieding313°. 

'i.  Ma^Tuna  Carbnuu  Pmuimnan,  D.  The  ingicdienti  and  proportions  am  iha  taoM  •• 
the  Ibregcing,  eioepl  flinl  boiSng  distilled  water  ia  used.  Dissolve  the  sulphate  of  magaeala  ia 
half  ■  pint,  aud  the  cBrburiaie  of  sola  in  a  pint  of  the  water;  mix  the  two  aoluiiaaa,  Hd 
avapatate  the  wbole  D  dryneas  by  means  of  a  sand  beau  Digest  the  rriidus  tai  half  aa  hoof 
with  one  quart  of  bailing  distilled  water,  rtnd  having  oollected  the  insuluble  matter  on  a  DalkD 
filter,  trml  it  repealeilly  with  warm  diaiilled  water,  unill  ilie  waslilaKB  opn>i>  to  give  ■  pie- 
dpiiaie  when  sutfered  to  drop  into  a  solution  of  nilraio  of  barylei.  Finally.dry  tbe  (iialuelU* 
beat  not  exceeding  'i\2^. 


Slioald  the  sotplute  at  uagaem  contein  iron,  it  nuj  be  got  rid  of  by  Itme-w&ter 
(ne  cdlcintd  mai/netia,  p.  &o5). 

Two  kinds  of  carbonate  of  magnesiA  are  known  and  kept  in  the  ihops — the  light 
■nd  the  heavy. 

m.  IiCghl  earhonaU  o/ ntoffitena ;  common  tuagmgia.—'lHaM  a  mannfactared  in 
the  nortbem  parts  of  this  ialand,  and  is  commonlj  known  as  Scotch  ma^aia.  It 
ii  Bid  to  he  prepared  from  the  Tesidnary  liquor  (biitern)  of  eea-wmter,  after  the 
eztraotion  of  oommoo  salt  (see  ante,  p.  536). 

The  Catimnate  ofmaytietia  in  iquare*  of  English  oommene  is  a  light  carbonate. 
Aeoording  to  Darand,*  lump  carbonate  of  magnesia  is  thus  prepared :  A  solntioii 
of  100  parts  of  sulphate  of  magnesia  in  100  of  water  is  pat  into  a  vat  heated  hy 
itMun,  and  a  solution  of  125  parts  of  crystallized  carbonate  of  soda  is  qnickly  stirred 
into  it,  and  the  temperature  raised  to  176°  to  expel  carbonic  acid,  which  holds 
nme  of  the  magnesia  in  solution;  the  liquor  is  then  decanted  off  the  precipitate, 
sod  this  is  washed  three  times,  by  subsidence  and  decantation,  with  lukewarm 
water  free  from  salta  of  lime;  it  is  then  transferred  to  linen  strainers,  where  it  is 
allowed  to  drip  24  to  48  hours,  and  is  transferred  in  a  wet  state  to  cubical  boxes 
without  bottoms,  placed  npon  a  table  of  plaster  or  porous  stone,  so  as  quickly  to 
abowb  (he  water;  after  a  time,  the  boxes  are  turned  npude  down,  so  as  to  present 
r  ude  of  the  magnesia  to  the  absorptive  surfiuw,  and  the  drying  is  nlti- 


tbe  BPpei 
natefy  et 


■tely  completed  in  warm  n 
fi.  Seavjf  a    ' 


y  carbonate  of  magnaia;  moffnaite  earhona*  ponderom. — The  following 
is  the  mediod  which  I  have  seen  followed  at  Apothecaries'  Hall,  London:  Add 
MM  volume  of  a  eold  saturated  solution  of  carbonate  of  soda  to  a  boiling  mixtnre  of 
Wte  Tolnme  of  a  saturated  solution  of  sulphate  of  magnesia,  and  three  volomee  ut 
water.  Boil  until  effervescence  has  oeased,  constantly  stirring  with  a  spatnla. 
Then  dilute  with  boiling  water,  set  aside,  ponr  off  the  snpernat&nt  liqnor,  and 
wash  the  predpilate  with  hot  walar  on  a  linen  cloth :  aftarwards  dry  it  by  heat  in 
as  iron  pot. 

Fig.  104. 


Maiu^attoTj  of  Btam/  Carbonalt  of  Magnaia, 
tmflninf:  tbt  lolDtion  o(  tha  BuJphats  I  i.  A  luck  io  wbich  Ihi  Carbnuati 
uiniiw  •niDlioD  of  Cirbonale  aC  Soda. 


I  g.  IrtPD  pot  (ox  drriii^  tbv  CarbimmW  of  Migncflim. 

Mr.  Richard  Phillips,  Jun.,*  gives  the  following  directions  for  procuring  the 
heavy  carbonate  of  magnesia  :  Mis  a  solution  of  I'iS  parts  of  ciyslalliied  sulphate 
of  magnesia  with  a  solution  of  144  parts  of  crystallii^  carbonate  of  soda,  and  boil 
to  dryness.  Then  treat  the  residue  with  water  nntil  all  the  soluble  matter  (sulphate 
of  eoda)  is  removed,  and  dry  the  residual  powder. 

'  Bruda,  rrom  the  ^nii.  Chim.  u  St  P*m.  [it  311. 
■  fjlarmoMiilirsl  Jtmnai,  vol.  iii.  p.  teo,  ISU. 


690    INORGANIC  BOBIES— HyoBArED  Subcaebohate  or  Magsehia. 

A  heavy  carbonate  of  ma?neflia  has  been  prepared  by  Mr.  PatttnBoa,  an  estensve 
chemtcAl  luaDufaoturcr  cf  Gateshead,  from  the  magneaian  limestone  of  Purbam.' 
The  limestone  is  calcined  in  clone  iron  vcsRels  at  a  dull  red  heat :  by  this  means  ibe 
magnesian  carbonata  only  is  decomposed,  the  carbonate  of  lime  rcquirinfr  a  higher 
temperature  for  its  decomposition.  The  calcined  mass  is  next  placed  in  a  atrcng, 
dosed  iron  vessel  along  with  a  large  quantity  of  water,  and  the  carbonic  acid  retaLt- 
ing  from  the  caloinatdon  forced  into  it  by  a  powerful  pump  in  the  nsual  manner. 
By  this  means  tbe  magnesia  only  is  dissolved,  so  long  as  the  magneua  is  in  exoeas. 
The  sataratod  solution,  contsiniug  fifteen  groins  in  the  fluidounce,  is  drawn  off  and 
boiled  down,  b;  which  csrboDJc  acid  is  xct  free,  and  a  heavy  carbonate  of  magnMia 
obtained.  It  has  lieen  analyzed  by  Mr.  Fownes,'  who  finds  it  to  be  complete^  free 
from  liioe,  and  to  be  identical  m  composition  with  the  common  carbonate  of  mag- 
nesia of  the  ehops. 

A  heni'if  and  gritty  rarhonafe  of  tna(inet>a  is  prepared  by  separately  dissolviM 
twelve  parts  of  sulphate  of  magnesia  and  thirteen  purta  of  crystal  Hied  carbonate  irf 
aoda  in  as  small  a  quantity  of  water  ns  possible,  mixing  the  hot  solutions,  and  mah- 
ing  the  precipitate. 

wbeD  cold  solutions  of  sulphiite  of  magnesia  and  carbonate  of  soda  are  mixed, 
and  no  heat  is  employed,  tlie  product  is  apt  to  be  gritty;  that  is,  crystBlline.  Ac- 
cording to  Professor  Graham,'  carbonate  of  soda  is  nut  so  suitable  as  carbonate  of 
potash  for  precipitating  magnesia,  "as  a  portion  of  it  ia  apt  to  go  dnwD  in  eombi- 
natiou  with  the  magneaian  carbonate;  but  it  may  he  used  proTJded  the  quantity 
amilied  be  less  than  is  required  to  decompose  the  whole  magucsiansalt  ia  solntion. 

Theoky. — By  the  mutual  reaction  of  solutions  of  sulphate  of  magnesia  and  cw- 
bonate  of  soda,  we  ought  apparently  to  obtain,  by  double  decomposition,  sulphate  of 
soda  and  carbonate  of  msgnosia  (MgO,SO'+NaO,CO=  MgO,t'0'+NaO,SO'). 


q.  9alpb>lcSod>. 
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i|.  Csiboniu  UhcbmiI*  ■ 


It  appear?),  however,  that  the  water  d<!compoBcs  the  neutral  carbonate  of  mn^iwtu, 
and  resolves  it  into  s  subcarbonate,  which  is  precipitated,  and  the  bicarbonate  whiefa 
remains  in  solution ;  by  ebullition  tbe  lattor  is  decomposed,  part  of  its  carbonie  acid 
expelled,  and  a  eubcarbonate  precipitated. 

Three  cltFiimsQinceE  influence  die  quulity  of  msgncaia  slhn  (liydrtileil  nibcarbaniile  of  mtf- 
□eaiii),  viz.  IliB  propmioiu  of  tLo  iii)|reiIienU,  tlie  ilpgrce  n(  <lituik)n  or  tli»  talutiouii,  *ni)  ibeii 
lempeniiotv.  If  eicen  nf  carixmalo  a(  khIu  be  «m|iloyecl.  iho  prcciiiiiair,  wtikti  u  deoM,  M- 
miniH  iiorlkin  oflhif  nil:  if,  on  lh«  o(b?r  tinncl,  rtntn  ortulpbale  or  muriate  of  immiwiia  bt 
employ «1.  tbe  proilum,  nrs  I- Omdin.  is  light,  aiul  cohmjiw  totm  wilphurkac  liydrocbbfic 
acid.  Tbe  London  nniE  Edinburgh  tbileee  use  a  very  iliglil  eie«a  of  sulphnle  of  magnFO^ 
Durami  em|iloyi  ■  Blight  «ci'«  of  CBtbonale  of  Hula  The  more  dilute  llie  eoliiiion*  ibe  ligbM 
Ibe  predi'iinie.  At  Apothecaripi'  Hall,  elrong  soluiion*  are  employeii.Hnd  iIjb  pimbid  i*  beafj. 
The  cSaH  of  ebullition  in  decompotin);  Ibe  biiarbonnlc  of  maKiieu*  Uaa  been  nboire  axiilaiainl. 
The  precipilale  obMined  in  lUe  ccld  i»  the  liglilesL 

FitoPERTita. — Carbonate  of  magnesia,  as  nsually  met  with,  is  in  the  form  of  > 
white,  inodorous,  and  almost  tasteless  powder.  The  eommon  or  liff/it  voricty  ocean 
in  commerce  as  a  very  fine  light  powder,  of  which  48  grains  lightly  fill  an  oqom 
measure*  Itis  also  rout  with  in  large  rectangular  masses  with  levelled  edges,  oris 
smaller  cubical  oakes  (tarUrna/e  o/  mmjntmi  in  tq-aartt).  The  tight  powder  mixci 
imperftcily  with  water.  Its  taste,  in  a  copions  draught,  is  somewbal  disagreoabUt 
owing  probably  to  its  having  been  tDipcrfcotly  washed.     The  henEji  carbonsla  u,  M 
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indicfttesjof  gmterBpedfiognTitytkan  Uie^lLt.  100  gruns  of  it  lightly 
nee  measure;  so  that  it  irould  appear  to  occupy  only  aboat  ^  of  the  spaM 
by  the  light  carbonate.  It  is  tasWlew,  or  nearly  so.  Bath  kiada  mixed 
vith  water  have  a  feebly  alkaliue  reaction  on  test  paper.  Carbonate  of  magQeua  i> 
DMrlT^nsolable  in  water:  it  readily  dissolves  in  carbonic  acid  water.    , 

All  the  specimens  of  lifffu  carbonate  magnesia  (inclnding  the  magnesia  iu  squares) 
iriiiflh  I  have  met  with  present  some  traces  of  crystalline  texture  when  examined  by 
the  microscope.  They  usually  consist  of  an  amorphous  powder  more  or  less  inter- 
nixed  with  slender  prisms,  which  appear  as  if  they  were  eroded  or  effloresoent  (see 
Vgf  106).  These  oystala  resemble  in  shape  those  of  the  neutral  carbonate  of  mag* 
BTTT  dfipooited  from  Dinueford's  carbonated  magnesia  water  (see  Fig.  108,  p.  593). 
The  heaiy  carbonate  of  magnesia  is  a  granular  substance,  and  contains  no  trawa 
flf  the  prismatio  crystals  observed  in  the  light  carbonate.  When  snbmitted  to  micro- 
HOpio  iBvestigatian,it  is  seen  to  consist  ofgrannles  of  various  sixes :  the  larger  OON 
■•  highly  refncting,  globular,  and  composed  of  ramoentrio  layers  of  a  radiated  atra»> 
tm  (aee  £^g.  106).  When  examined  by  the  polariiing  microscope,  they  are  found 
Id  poMess  a  doubly  refracting  structure ;  and  like  the  globules  of  carbonate  of  linw 
dmontedfrom  theurineDfhorses'andbnlIocks,*show  the  blade  cross  (see  Fig.  107). 
InieD  placed  over  a  plate  of  selenite,  and  examined  by  polarised  light,  the  qnarten 
cr  ipaces  between  the  arms  of  the  cross  are  coloured :  those  next  to  each  other  show 
eomplementary  tints — the  alternate  ones,  the  same  tints.  Thus,  if  the  Srst  qnartei 
be  green,  the  third  will  be  green  also;  but  the  second  and  fourth  will  be  red. 


Fig.  lOS. 


Fig.  100. 


Fig.  107. 
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I    nftmf  lif  Pelariud  Light, 

C^aracUrittin. — It  is  distinguished  from  unBtia  or  calcined  magnesia  by  the 
(Aerreaoence  which  takes  place  on  the  addition  of  a  dilute  mineral  acid.  Its  other 
diaiBcteristioe  ue  the  same, as  for  the  latter  substance  (see  an/e,  p.  585). 

Composition. — The  following  is  the  composition  of  carbonate  of  magacBia  of  the 
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tb^.  .lb.,  or  Mmga.  Cibonu,  Ph  L. 
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Ml  |im.o  100.0 
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100.00 

I       I 

'  Dr.  a.  Bird,  Vrinatf  Oiptiiu,  p.  311, 1B44.       '  Ur.  A.  S.  IWylor,  Lutd.  IM.  Qtt.  Sapt.  UU,  IStS. 


892  INOBGANTC  BODIES.— Btcahbonate  of  MAOiresiA. 

Several  reaaons  have  led  chemists  to  reject  the  idea  of  this  oomponnd  being  m 
ordinu^  subsalt.' 

Mr.  Phillips'  (with  whom  Mr.  Pownea  coddutb)  considers  it  to  be  probaUj  m 
compound  of 

Jlomt.  Eg.  Wl.  Ptr  Cntf. 

Khvdnile.1   MiiKnesia I       ....        38       ....       15.7 

Hydtalecl  Carboimte  of  Magnesia *       ....      204      ....       84.3 

Cttibonato  MBgneain,  Ph.  L. 1       ....       242       ....     100.0 

PCBTTV, — Carbonate  of  mBgnesin  should  be  perfectly  white  &nd  tasteless.  Tha 
water  in  which  it  has  been  boiled  should  have  no  alkaline  reaction  on  turmerio 
paper,  nor  throir  down  enjthing  on  the  addition  of  chloride  of  barium  or  nitrmte 
of  sUtct;  by  which  the  absence  of  alknlinc  carbonates,  KulpbatcH,  and  ehlorides  la 
proved.  Dissolved  in  dilute  acetic  acid,  the  soluble  oxalates  and  carbouates  should 
oocaaioD  no  precipitate,  by  which  the  oon-existence  of  any  calcareous  ealt  is  Bhown.' 

Solnble  in  rliluie  satphuric  acid.  When  the  eflerveaconce  hai  cesKd,  bimrbnnBte  of  pond) 
doe*  Doi  preeipiiBie  anythinK  ffom  tliij  solution.  The  watai  in  wliicb  ii  ii  boileil  iloea  no*  alon 
ths  colour  of  lurmerir;;  chioride  of  barium  or  nilraie  of  eilver,  added  to  the  water,  doe*  not  pra- 
olpilaio  Bnyrhing — Pli.  Land. 

"Wbpn  diiBOlved  in  an  excess  of  murinlic  actd.an  excess  of  ammonia  occasions  ontyaaeanlf 
preoipilau  of  atuniina;  and  Ihe  filtered  ftuid  is  not  precipitaied  by  outate  at  amtnoata."— 
Ph.  Ed. 

Phtsiolootcal  Effects. — ^The  effects  of  carbonate  of  magnesia  are  notrly  tlie 
same  as  those  of  pure  magnesia.  Its  local  operation  muHt  be  somewhat  milder  thu 
that  of  the  latter,  but  the  difference  is  hardly  perceptible  in  practice.  As  the  «r- 
bonat«  effervesces  with  acids,  it  is  mono  apt  to  creat*  flatulence  when  swallowed. 

Uses. — The  uses  of  the  carbonate  arc  the  same  aa  those  of  calcined  magnesia; 
except  where  the  object  is  to  neutrallKo  acid  in  the  alimentary  eanal  (as  in  cardial- 
ga,  and  in  poisoning  by  the  mineral  adds),  when  the  latter  preparation  is  to  be 
preferred  on  account  of  its  not  effervescing  with  acids,  and  thereby  not  oan^ag 
flatulency.     It  is  employed  in  the  preparation  of  medicated  waters  (see  anir,  p.  304). 

Administkatton, — 'The  dose  of  earbonale  of  magnesia  as  a  purgative  is  trtm 
ten  gruiia  to  a  drachm ;  as  an  antacid,  from  five  grains  to  a  scruple. 

TBOCSISCl  MAGNESIjE,  E,  [U.  S.];  Magnesia  io:e7ij«.—f  Carbonate  of  Mamesia 
3vjj  Pure  Sugar  3iij;  Nutmeg  9j.  Pulvoriw  them,  and,  with  mucilage  of  Tn^ 
oanth,  beat  them  into  a  proper  mass  for  making  loiengea.) — Employed  to  eouDlc^ 
act  acidity  of  stomach. 

[The  U.  S.  Pham.  directs  of  Magnesia  four  ounces;  Sagnr  a  pound;  Nulnieir,  in  powdM.a 
drachm;  Mucitape  of  Tragauinih  a  siiflic'ii'nl  quuniil;.  Rub  the  mngneiia,  siigni,  and  Dnunff 
togeilier  uniil  \hey  are  thoroughly  mixed;  then  with  the  mucilage  form  them  inu>  d  ma»,wlx 
divided  inio  troches,  each  weighmn  ten  giajus.] 

2.  Magneaiee  Bloarbonas. — Bioarbonate  of  Magnesia. 

FonrnJa  MgO.SCC,    Equivaltnl  Wtight  64. 

Tbis  Ball  hashilbeiio  bnm  oblainrd  in  solution  onljr.  Il  i«  obtained  bjr  dissolving  lb*  iwrtna- 
am  or  magneiiB  (mapma  alba)  in  water  by  the  aid  of  carbonic  luid.  The  raliition  tln> 
obtained  is  known  by  various  nnmcs:  such  ti>  agti' magnma  tncarbonalii.  carbomilnl  maf^tt 
itaJiT,  alraled  mapiaia  (safer,  »liif un  of  mofittna,  nmfnunj  wIimOoh  of  magnaia,  and  jtnif  a^- 
nuia.     It  has  a  bitterish  taste  and  tin  alkaline  reaction. 

T^e  talc  Mr,  Dinneford  inrormed  me  tlist  he  pre|iared  his  Jluid  ina|;iHtia  as  follows:  Kow- 
■nl*s  heavy  carbonate  of  magnesia  and  disiillsd  waicr,  in  the  [iroporlion  of  llj  grs.  «f  *• 
fbrmer  lo  fjj  of  tlia  latter,  are  inlrodiict»d  into  a  cylindrical  tinned  ooppet  vessel,  and  tartnrit 
amd  (generated  by  the  action  of  sulphuric  acid  on  whidnK)  is  forerd  into  it,  by  means  ofsMarn 
power,  for  tlvH  bonn  and  a  half,  during  tha  whole  of  wlikli  lime  the  cyliodet  is  kept  rvTDltiB|l 

■  Vide  Berarlias,  TVeili  A  TtMi.Ti.  101.  •  Tniulaiian  of  iltt  PAanwrcraia,  till  «lil. 

*  A  whicfl,  light,  silieeABS  powder,  cnttainiriiE  aalriulealrs.  w«b  imported  s  fvw  yfvr*  ■( n  frrwi  ^** 
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The  liquid,  which  is  Ihen  peifeclly  clear  and  transparent,  i)  drawn  oB;  anj  pteserved  in  eyiin- 
drioil  ziDC  coDisten,  tac[i  closed  by  a  coik  covered  by  H  lid, 

Dff  bnvy  cBiboDaleormRgneBia  is  lesj  rcaJily  diisolved  llutn  die  moi&l  and  iccenlly-preci- 
|>teted  carbonate. 

Wben  the  aolution  of  bicarbonate  or  mngoeaia  is  ciposwl  _ 

ftl  tome  time  u>  ibe  air,  liair  llie  carbanic  acid  escapei,  and  Fig.108. 

pmmatic  ccyitals  of  iha  hydraied  iicutiBl  carbonate  of  tnog- 
BBnaBredepotited(Fie.  108}.  Tbeir  rormula,  ucoordini;  to 
Bertelius,  ii  MkO.CCSRO,-  bni.accorJin);  to  Dr.Dsvy.i  j^ 
(1I||0,C0'),4H0.  Friucbe  (Poggmd.Jn^  xuvii.  p.  304, 
USfl)  aayi  that  two  claiiea  or  cryaials  are  depo»itwl:  ons 
MWll  and  aciculai  in  tulU,  and  coinpoard  uf  Mf|b,CO',3HO; 
another  in  tables,  and  compoied  of  M){0,CO',ailO. 

Sir  James  Murray's  solution  is  sniil  to  contain  tbirteen 
gtalna  of  corbonale  of  magnesia  to  Ilio  lluldounce.' 

Ad  eilemporaneous  ■olinion  of  bicarbonate  of  magnesia 
^mf  be  obtaiaed  by  pouring  ibe 


I  ■  1    Ut ' 


e,)c 


liglit 


•f  magneai*  contained  in  a  lumUler 

Anoiher  inode  of  preparing  it  is  by  dissolving  sulpbale  of 
BV»e*ia  and  bicwboaate  of  soda,  or  bicnrbonaie  of  pomsh,     Ciytab  of   the  Hi/dralid  Antfral 
iB  water.     The  relatiTe  proportions  lo  be  used   are  one  Carbmalt  o/  Nagmia  ihpMUal 

•qoinileat  or  123  pansof  crystallized  sulphate  of  magnesia,        A™  Dimtfmdi  Sebdion. 
ndooe  eiiuiiralent  or  100  parts  of  bicarlnnau  of  potash,  oi 

m»  equiTalenl  or  64  pang  of  Ucnrbonate  of  soda.  Tbe  aDluIion  oontain;,  besides  bioaibonale 
tt  nmgnesia,  sulphate  of  either  ponsli  or  Hxla.  Some  of  the  oommcrcial  solution  of  magnet 
Ii  prepared  in  this  way.  la  one  case  Mr.  Redwooil  found  tbai  there  were  only  4  grs.  of  the 
*     '         '  TO  ot  maeiieeia  of  commerce   in  fjj  of  the  solution,  which  c?onlained  at  lb« 

IB  of  soda  and  a  small  quaniily  of  sulphate  of  potash.     By  dissolvii 


Ecd  snlphats  of  magnesia,  T  grs.  of  btcatlnnais  of  soda,  and  S^  grs.  of  crysialliied 
of  potash  in  an  ounce  of  distilled  water,  a  sitnilar  solution  might  be  formed.  The 
pnaBom  ot  sulphuric  acid  in  solution  may  be  detected  by  the  chloride  of  lariutn  (see  atitt,  p. 
MB).  If  the  lolution  be  evaporated  to  dryness,  and  calcined  for  about  ten  minute9,thd  residue 
(W^  u  be  pure  magnesia,  every  Ave  grains  of  which  are  e<]ual  to  twelve  grains  of  the  by. 
4MlBd  carbonate  (magnaia  alba)  of  comtncroe  :  if  it  be  treated  with' distilled  water,  any  soluble 
■dti  prespnl  will  be  dissolved. 

SolatMo  of  bicarbotiale  of  magnesia  is  a  very  agreeable  and  eOective  method  of  adminiiler- 
in(  carbonatB  of  magnesia.  It  is  antacid  and  mildly  laxative.  It  is  emp1oye<l  in  dyspepsin, 
■Bdity  of  tiomaeb,  arul  iu  the  uric  ncid  dialbesis.  Dose  f^sa  to  l^ist  Ihticc  or  mote  daily,  ll 
SMtj  be  used  in  ibe  preparation  of  effervescing  cilrale  of  magnesia  (see  p.  SOI). 


84.  KAONESIM  STTI.PHAS.— SULPHATE  OF  MAGNESIA. 

Formula  MgO,SO>.    BgiiimUia  iVtigSi  GO. 

HmoBT. — This  salt  was  ori^oall;  procured  from  (he  Epsnm  waters  by  Dr. 
Gnw.*  It  has  hod  a  Tsriety  of  names;  such  as  Epton  or  the  hitler  punjimj  talt, 
■of  anglievm,  lal  uiJHlzenee,  ml  calhnrticum,  and  mtriolaled  maiputta.  At  the 
lifmingtoD  salt  works  it  is  caWei  jJiffnical  salt,  to  distiDguish  it  from  common  salt. 

JfATCRAL  History. — It  is  a  constituent  of  sea  and  many  mineral  waters  (see 
MB  water,  p.  iild;  and  biller  purgin'j  icaten,  p.  B22):  it  occurs  as  an  effloresccDce 
on  other  minerals,  forming  the  hair  lall  of  mineralogists;  and,  with  sulphate  of 
■odft  and  a  little  cbloiide  of  magnesium,  constitutes  reutttU. 

Fbeparation. — The  two  great  sources  of  the  sulphate  of  magnesia  of  English 
oommerce  are  dolomite  and  bittern. 

«.  From  Dolomite, — Dolomite,  or  magnesian  limestone,  is  a  mixture  or  combina- 
lion  of  tbe  carbonates  of  magnesia  and  lime.  It  crrslalliKes  in  rhombohedrons. 
It  oocnn  in  enormous  quantities  in  various  counties  of  England  (as  those  of  Soxner- 
lat,  York,  and  Nottingham),  and  is  employed  for  building :  York  Minster  and  West- 
ndiMter  Hall  are  built  of  it. 

•  Lend,  and  Sainb.  PKil.  Mat.  vol.  ivii.  p.  M«,  IHO. 

•  .PAarmoHBlitoJ  Journal,  vol.  V.  p.  907,  (MS. 

'  A  Tnaliu  b/ lilt  yatun  and  Vu  n/lht  Si<ur  Fmrging  Salt, VoBi.ltn. 
YOh.  1.— 38 
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INORGANtO  BODIES, — Soiphatb  ov  Magnesia. 

Variooa  methods  of  man ufac luring  sulphate  of  magoesia  from  dolomite  hare 
been  proposed  and  practiced.  Que  luiMiiod  In  to  beat  tixts  minenil  with  dilute  m]- 
phnric  Bfid :  carbonic  acid  cacapca,  and  a  residue  composed  of  sulpliuu  of  magnesia 
and  sulphate  of  time  is  obtAioed.  These  tno  salta  are  Beparaled  £rom  eocti  other 
by  crystalliitation. 

In  1816,  Dr.  TVilliam  Eeory,  of  Manchester,'  took  out  a  patent  for  the  following 
process:  Calcine  luagnc^an  lime  stone  so  as  to  es  pel  the  carbon  ic  acid;  then  oon- 
vert  the  caustic  lime  and  magnesia  into  bjdmtes  by  moisteniog  them  with  walar. 
Afterwards  add  a  sufficient  quantity  of  hydrochloric  (or  nitric  or  acetic)  actd  (or 
chlorine)  to  dissolve  the  lime,  but  not  the  magnesia,  wliicfa,  afl^r  beine  wadied,  it 
converted  into  sulphate  by  sulphuric  acid  (or,  where  the  coat  of  this  is  ohjectionKble, 
by  sulphate  of  iron,  which  is  easily  decomposed  b^  magnesia)-  Or  the  tnixed 
hydrates  of  lime  and  magnesia  ore  to  be  added  tu  bittern:  chloride  of  coldmn  a 
formed  in  solution,  white  two  portions  of  magnesia  (one  from  the  bittern,  the  otlter 
from  the  magnesian  lime)  are  left  unacted  on.  Or  hydrochlorate  of  ammonia  may 
be  used  instead  of  bittern:  by  the  reaction  of  this  on  the  hydrated  magneasD 
lime,  chloride  of  calcium  and  caustic  ammonia  remain  in  solution,  while  magnesia 
b  left  nndissolved :  the  ammonia  is  separated  from  the  decanted  liquor  by  distil- 
lation. 

Carbonate  of  ammonia  has  also  been  employed  to  separate  lime  from  magnena: 
carbonate  of  lime  is  precipitated,  and  the  magnesia  remains  in  solution,  from  which 
it  may  be  easily  separated  by  ebullition.' 

8.  From  EUttmi. — Birieni,  or  the  litter  llqvoT,  is  the  residual  Uquor  of  sea-watej, 
from  which  common  salt  (chloride  of  sodium)  has  been  separated  (see  aMf,  p.  536). 
At  Lymington,  in  Hampshire,  snlphal«  of  magnesia  (or,  as  it  is  there  called,  _p^ 
fical  sT^/)  is  manufactured  from  bittern  during  the  winter  season.  The  liqnor  a 
boiled  for  some  hours  in  the  pans  used  during  the  summer  for  the  preporatJon  of 
common  salt.  During  the  ebullition,  some  common  salt  is  deposited.  The  li^ler 
impurities  are  removed  by  skimming,  and  the  ooncentrated  solution  is  removed  ints 
wooden  coolers,  where,  in  twenty-fonr  bours,  one-eighth  part  of  crystals  of  solphst^ 
called  lintfle  Ejteom  etUts,  or  simply  tingle*,  are  deposited.  These  are  draineo,  &■ 
solved,  and  recryatalliicd :  they  are  then  denominated  double  Epsom  snitu,  or  umDlT 
douhki.  Pour  or  five  tons  of  sulphate  are  obtained  from  brine  'Which  baa  jieloia 
100  tons  of  common  salt  and  1  ton  of  cat  salt  (see  miff,  p.  53C).'  Xo  mlpbwie 
acid  is  employed  in  the  process  at  Lymington;  but  if  this  acid  be  added  to  tbc 
residual  liquor,  a  further  quantity  of  sulphate  may  be  obtained  by  the 
don  of  the  chloride  of  magnesium. 

Al  Monle  deltfl  Giiardia,  near  Genoa,  Biilpliale  of  magnejia  ia  mBnuraciurcJ   fmm 
minefalB,  connining  sufphur,  nisgne»R,  copper,  and  inn.     Alter  being  rmneil.  ami  n 
lo  cODTeri  ihero  into  sulpliaiea,  \brj  are  tinmaiei),  and  ibe  lolutioa  is  deprivsd.  Am  or  COpfU 
b7  reriue  icon,  and  anerwatd*  of  iron  bjr  lima.* 

Id  Bohemia,  iDlphste  or  magneiia  U  procured,  bjr  enporalion,  rrom  Ibe  watPn  ot  TtiiiiTliM 
and  Saidschulx.  HermaDu*  extracts  ii  (ana  liquid*  conlainiiig  clilnriJe  or  maijneriaMf  I? 
meani  of  nilpbale  or  mla. 

At  B»1limot«,  sulpbaM  of  magneaiB  ia  procnred  {ntm  tlie  tiliorom 
•nonnafiK,  br  reducing  the  iniueral  lo  powder,  salurniing  wiib  fUlpbui 
dried  mau  to  perciidiie  ihe  iron.     It  is  then  ledlMtilveil  in  water  (rrom  wliicli  eiilut 
mainiog  iron  is  separaled  by  lulpbntel  of  liiae),  and  cryslallizeiJ.    By  a  socouJ  cryi 
it  i>  obiaitied  neoily  piitp." 

PBorEHTiEs. — The  sulphate  usaallj  met  with  in  the  shops  is  in  small  aoicnlu 
crystals.  By  solotion  and  recrystallization,  we  readily  obtain  tolerably  large  tan- 
sided  rhombic  prisms,  with  reveracd  diikiral  summits,  or  four-sided  pyramida :  the 
orygtals  belong  to  the  right  priamatio  system.     Both  large  and  snuul  crystala  an 

•  KirtfI.e/A'U.j 

•  Hwty,  PmU.  Tn 

•  PonBadoif  ■  Aa 
•S.B,  Snulb,  inl 
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Fig.  110. 


ooknrlesBi  tnospaient,  and  odourless,  Fig.  109. 

but  have  an  extremely  bitter  taste. — 
When  heated,  they  undergo  the  watery 
ftuioD,  then  give  out  their  water  of 
ciTStalliiation,  become  anhydrous,  and 
ai  a  high  temperature  undergo  the  ig- 
neous liuion,  and  run  into  a  white  en- 
amely  but  without  suffering  decomposi- 
tion. Exposed  to  the  air,  they  very 
dowlj  and  slightly  effloresce.  They 
dinoiTe  in  their  own  weight  of  water  at 
60*,  and  in  three-fourths  of  their  weight 
of  boiling  water.  They  are  insoluble  in 
■leohol. 

C^raderistux, — Sulphate  of  magnesia  is  known  to  contain  sulphuric  acid  by 
Iba  teats  for  the  sulphates  already  mentioned  (see  ante,  p.  367).  The  nature  of 
its  base  is  shown  by  the  tests  for  magnesia  before  describcKl  (see  antCj  p.  586). 

OoMPOsnriON. — ^The  following  is  the  composition  of  ordinary  crystallued  sulphate 
of  magnesia  of  the  shops : — 

jStomi,    Eq,  Wt.       Ptr  Cent.      Gay-Luitae,       WenztL 
1     .     .    20    .     .     16.26     .     .     16.04     .    .     16.86 


Common  CryitaL 


Cryttal  with  diidral 
revened  nunmiti. 


luigiMm 
Sulphuric  Add 
Water    .    .    . 


1 
7 


Ciystallized  Sulphate  of  Magnesia  1 


40 
63 

123 


.    32.52 
.    51.22 

.  100.00 


.    32.53 
.    51.43 

.  100.00 


.    30.64 
.    52.50 

.  100.00 


PuBiTT. — ^The  sulphate  of  magnesia  met  with  in  the  shops  is  usually  sufficiently 
imie  for  all  medicinal  and  pharmaceutical  purposes.  It  should  be  colourless,  and 
its  dQnte  solution  should  undergo  no  change  when  mixed  with  ferrocyanides  or 
IirdroBolphureta.  When  obtained  from  bittern  it  is  sometimes  contaminated  with 
eUoride  of  magnesium,  which,  by  its  affinity  for  water,  keeps  the  sulphate  in  a 
damp  state.  By  digestion  in  alcohol  the  chloride  is  dissolved ;  and,  by  evapora- 
tion,  the  spirituous  solution  may  be  obtained  in  the  solid  state.  It  is  said  that  the 
ndfliate  of  magnesia  of  the  shops  is  generally  adulterated  with  sulphate  of  soda.^ 
There  are  several  methods  of  detecting  the  fraud :  the  sophisticated  salt  would  ef- 
floreaoe  more  rapidly  than  the  pure  salt,  and  would  communicate  a  yellow  tinge  to 
the  flame  of  alcohol.  Boiled  with  caustic  lime  and  water,  all  the  magnosian  sul- 
phate would  be  decomposed,  and  the  liquor  being  filtered  (to  separate  the  precipi- 
tated magnesia  and  sulphate  of  lime)  would  yield,  on  evaporation,  sulphate  of 
ooda.  If  shaken  in  the  cold  with  carbonate  of  haryta,  a  solution  of  carbonate  of 
ooda  would  be  obtained,  easily  recognized  by  its  alkaline  properties.  One  hundred 
gninB  of  pure  crystallized  sulphate  of  magnesia  should  yield  16|  grs.  of  calcined 


It  does  not  deliquesce  in  the  air.  It  is  soluble  in  water.  Sulphuric  acid  dropped  into  the 
•ohitloii  does  not  expel  any  liydrochioric  acid. — Ph.  Lond. 

The  evolution  of  hydrochloric  acid  gas  would  be  a  proof  of  the  presence  of  a 
ddoride.  If  less  than  34  grs.  of  carbonate  of  magnesia  be  obtained,  the  presence 
of  sulphate  of  soda  may  be  suspected. 

*Ten  grains  dissolved  in  a  fluidounce  of  water,  and  treated  with  a  solution  or  carlxinate 
of  amnionia,  are  not  entirely  precipitated  by  28U  minims  of  solution  of  phosphate  of  soda."—- 
PL  Ed, 

Phtsiolooical  Effects. — In  moderate  doses  sulphate  of  magnesia  is  a  mild 
and  perfectly  safe  antiphlogistic  purgative,  which  promotes  the  secretion  as  well  as- 
the  peristaltic  motion  of  the  alimentary  canal.     It  is  very  similar  in  its  operation 
to  flolphate  of  soda,  than  which  it  is  less  likely  to  nauseate,  or  otherwise  dia> 


*■  Pharmaceutical  Joumaly  vol.  iii.  p.  481, 1844. 
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otcier  the  digestive  fnnctinns,  wliile  it  acts  Bomewhat  more  speedily  on  Ibe  bowels. 
It  does  not  occasion  nausea  and  griping,  like  some  of  the  vegetable  purgaiived,  mSr 
has  it  any  tendency  to  create  febrile  disorder  or  iuflainmBtory  symptoms ;  but,  on 
the  other  hand,  has  a  refrigerant  influence  :  hence  it  is  commonly  tcrnied  a  cooling 
powder.  In  smaU  doses,  largely  dilut»)d  with  aqueous  fluids,  it  becomes  absorbed, 
and  slightly  promotes  the  action  of  other  emuuctorics :  thus,  if  the  skin  be  kept 
cool,  and  mwlerate  cserciso  be  conjoined,  it  acts  us  a  diuretics.  Dr.  Chriatison' 
mentions  a  case  of  supposed  poisoning,  in  a.  bny  ten  years  old,  by  two  ounces  of 
Epsom  salts.  The  symptoms  were  staggering,  imperceptible  pulso,  slow  and  dif- 
ficult breathing,  extreme  debility,  and  death  within  ten  minutes,  without  vomiting. 
More  recently,  on  old  man,  a  cooGrmed  drunkard,  was  poisoned  by  drinking  several 
pints  of  beer  drugged  with  sulphate  of  magnesia.     He  was  scixed  with  violrat 

E urging,  and  died  within  forty-eight  hours.  The  quantity  taken  was  not  ascertained, 
ut  there  is  reason  to  believe  that  the  dose  was  large.' 

Ubss. — On  account  of  the  mildness  and  safety  of  its  operation,  its  ready  solu- 
bility, and  its  cheapness,  sulphate  of  magnesia  is  by  far  the  most  commonly  em- 
ployed pDrgnlivc,  both  by  the  public  and  the  profession.'  The  only  objection  to  its 
use  is  its  bitter  and  unpleasant  taste.  To  Blat«  all  the  cases  in  which  it  is  adminis- 
tered, would  be  to  ennmirjte  nearly  the  whole  catalogue  of  known  diseases.  It 
most,  therefore,  bo  sufficient  to  mention,  that  it  is  excellently  well  adapted  as  a 
purgative  for  febrile  and  inflammatory  diseases,  obstinate  constipation,  ilenn,  lead 
colic,  even  incoreerated  hernia,  narcotic  poisoning,  kc.  It  may  be  used  as  an  an- 
tidote in  poisoning  by  the  salts  of  lead  and  baryta. 

Administration. — As  a  purgative  it  is  usually  administered  in  doses  of  from 
half  an  ounce  to  an  ounce  and  a  half;  but  if  taken  in  the  morning  fastiag,  a 
amallor  dose  will  suffice.  In  delicate  females,  a  drachm,  or  even  less,  wilt  usnaity 
produce  the  desired  eflect.  Some  carminative  or  aromatic  (as  peppermint  wat«r  or 
tincture  of  ginger)  is  frequently  conjoined,  to  obviate  flatulency.  In  febrile  and 
inflammatory  diseases  the  solution  may  be  acidulated  with  dilute  solpbnrie  acid 
with  great  advantnge  ;  or  the  sulphate  may  bo  dissolved  in  the  compound  infusion 
of  roses.  It  is  frequently  used  as  an  adjunct  to  the  compound  infusion  of  seniia, 
whose  purgative  effect  it  promotes,  but  whose  griping  tendency  it  is  said  to  check, 
In  dyspeptic  cases,  accompanied  with  constipation,  it  is  conjoined  with  bitt«r  in- 
fusions ^as  of  quassia,  gentian,  calumba,  &c.).  As  a  purgative  enema,  an  ounce  or 
more  of  it  may  be  added  to  the  ordinary  clyster  (see  ante,  p.  539). 

The  hilter purging  tali'ne  waters  (see  ante,  p.  322)  owe  their  activity  chiefly  t* 
sulphate  of  magnesia. 

1.  PIXVIS  SAtm^S  COMPOSMS,  E. ;  Compound  Sa/tne  /t«;rfw.— (Take  of  Por« 
Muriate  of  Sodu,  and  Sulphate  of  Magnesia  [of  each]  ^i^ ;  Sulphate  of  Potuh 
3iij-  Hry  the  salts  separately  with  a  geolle  beat,  and  pulvenEe  each,  then  triWnto 
them  well  together,  and  preserve  the  uiistlire  in  well-closed  vessols.  i — A  mild, 
cooling,  saline  aperient  may  be  employwl  in  habitual  constipation.  Dose  Jij  or  5")- 
It  may  be  taken  dissolved  in  half  a  pint  of  plain  water,  or  in  bottled  soda  water 
(earbonio  acid  water). 

i.  ENEiA riTHARTlFri,  D. ;  rf((!Anrt,VC7j,»/fr,—(SuIphateof  Magnesia  Sj;  Ofiie 
OUfsj;  Mucilage  of  itnrley  fSs'''j'  Dissolve  the  sulphate  of  magnesia  In  lb 
rancilage,  add  the  oil,  and  mil. ) — A  useful  cathartic  clyster.     Common  salt  is  fi«- 

?nentty  substituted  for  the  aniphnto  of  magnesia  (see  ^nema  Cammunr,  p.  589). 
nfiision  of  senna  is  sometimes  substituted  for  the  gruel  (see  Enema  Cathartievm, 
Ph.  Ed.  art.  Senni}). 
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85.  Magnesles  Oitras. — Citrate  of  Magnesia. 

Formula  3MgO,C»HH)",HO;  or  SMgOAHO.    Eqmvaknt  Weight  234. 

Citrate  of  magnesia  may  be  prepared  by  saturating  a  solution  of  citric  acid  with  either  mag- 
or  its  carbonate.  Provided  the  ingredients  be  pure,  1  equivalent  or  201  grs.  of  crystal- 
limod  citric  acid  should  saturate  3  equivalents  or  60  grs.  of  calcined  magnesia,  or  145.2  grs.  of 
Ifae  carbonate  of  magnesia  of  the  shops.  I  find  that  gj  of  the  crystallized  acid  of  commerce 
Mtnrates  about  14  grs.  of  either  light  or  heavy  carbonate  of  magnesia.  If  a  somewhat  ooncen- 
tmtod  lolmioii  of  the  acid  be  saturated  with  magnesia,  the  liquor  becomes  a  hard  solid,  owing 
to  the  union  of  the  salt  with  the  water.  Another  mode  of  preparing  citrate  of  magnesia  is  by 
doable  decomposition  from  sulphate  of  magnesia  and  citrate  of  soda. 

Neutral  citrate  of  magnesia  is  a  white,  pulverulent,  insipid  salt,  soft  to  the  touch,  heavier 
than  magnesia,  and,  when  aided  by  the  addition  of  a  slight  excess  of  the  acid,  soluble  in  water. 
This  solution  has  an  acid  taste  and  is  devoid  of  that  unpleasant  bitter  flavour  which  usually 
duuaoterizes  the  roagnesian  salts.  According  to  Roge  Delabarre,*  the  composition  of  this  crys- 
tiUligftd  salt  is  as  follows : — 

Jtomi,  Eg.  W7.  Per  Cent, 

Citric  Acid 1 165 50.926 

Magnesia 3 CO 18.518 

Constitutional  Water 1 9 2.777 

Water  of  Crystallization 10  ......  .     90 27.777 


Crystallized  Citrate  of  Magnesia  .1 324 100.000 

Citiate  of  magnesia  is  a  mild  and  agreeable  aperient  Its  superiority  over  other  saline  pur- 
gUtiTes  consists  in  its  being  devoid  of  any  unpleasant  flavour.  Although  weight  for  weight  it 
oootaios  rather  more  magnesia  than  the  sulphate  of  magnesia,  its  operation  is  milder.  The 
dote  of  it  as  a  purgative  b  from  ^viij  to  ^z  for  adults. 

A  solation  of  this  salt  in  water,  acidulated  with  citric  acid,  and  flavoured  with  syrup  of 
ocmnge  peel,  forms  what  has  been  called  magnesian  lemonade.  If  taken  in  the  effervescing 
■tate,  it  constitutes  effervescing  magnetian  lemonade. 

Four  drachms  of  crystallized  citric  acid,  and  three  and  a  half  drachms  of  the  common  car- 
bonate of  magnesia  dissolved  in  a  sufficiency  of  water,  yield  rather  more  than  an  ounce  of 
wild  dtrate  of  magnesia. 

!•  Li^uoE  Maosxsijb  Citbatis  [U.  S.];  Solution  of  Citrate  of  Magnetia;  Magnetian  Lemon- 
■dr  Tnlrri  of  Citric  Acid^ss;  Carbonate  of  Magnesia  gj ;  Syrup  of  Orange  Peel  ^ij ;  Distilled 
Water  ^ij. — ^Tbese  proportions  of  acid  and  magnesia  are  equal  to  about  44 }  grs.  of  crystallized 
eitiate  of  magnesia  and  a  slight  excess  of  acid.  The  carbonate  of  magnesia  dissolves  slowly 
in  the  solution  of  citric  acid. 

[The  U,  S,  P.  orders  of  Carbonate  of  Magnesia  five  drachms;  Citric  Acid'seven  drnchms  and 
a  half;  Syrup  of  Citric  Acid  two  fluidounces ;  Water  a  suflicient  quantity.  Dissolve  the  citric 
acid  in  four  fluidounces  of  water,  and  add  to  the  solution  four  drachms  of  the  carbonate  of 
magneua,  previously  rubbed  with  three  fluidounces  of  water.  When  the  reaction  has  ceased, 
filtai  the  solution  into  a  strong  glass  bottle  of  the  capacity  of  twelve  fluidounces,  into  which 
the  syrup  of  citric  acid  has  been  previously  introduced.  Rub  the  remaining  carbonate  of 
magnesia  with  two  fluidounces  of  water,  and  pour  the  mixture  into  the  bottle,  which  is  then 
10  be  tightly  corked  and  secured  with  twine. '  Lastly,  shake  the  mixture  occasionally,  until  it 
beeoraes  transparent. 

This  is  one  of  the  pleasantest  aperients  now  in  use,  as  its  taste  diflfers  little  from  lemonade. 
In  divided  doses,  it  is  adapted  to  Uie  cases  of  children.] 

2.  Li^uoa  MAeirESifCiTRATisEprEavxsciiTs;  Effervetcing  Solution  of  Citrate  of  Magnesia  ; 
J^eroeaamg  Magnetian  Lemonade. — Take  of  Citric  Acid  ^ss ;  Distilled  Water  5J ;  Syrup  of 
Oreage  Peel  ^ij.  Mix. — ^To  be  taken  with  f^x  of  Dinnelbrd's  solution  of  bicarbonate  of  mag- 
in  a  state  of  efiervescence.     This  forms  a  very  agreeable  eflervescing  draught 


86.  Magnesied  Tartras.  —  Tartrate  of  Magnesia. 

Formula  2MgO,C8H<OW ;  or  2MgO,T.     Equivalent  Weight  172. 

Magneiia  Tartarica. — Obtained  by  saturating  a  solution  of  tartaric  acid  with  magnesia  or  its 
oarbonate,  and  evaporating  the  solution  to  dryness  in  the  water  bath.     The  crystals  of  tartrate 

'  Fharmaeeutleal  Journal,  vol.  vii.  p.  17, 1817. 
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xmiat  or  3^[eO,f,SH0.  Tliis  Mil  Ii8«  been  iiwU  ly  Rademacher  in  fraiiiful 
chronic  msliidie*  or  ibc  ipleen  — Dose,  rrom  ^j  lo  Jj  or  inon. 

Hatoi's  ArtRiKHT  £rriBTMCiiia  M*o>mu  ooniains  nrirale  of  magneak  in  nn  effeiTsi' 
cenl  roim,  along  villi  mniate  of  loda  and  potiub  aod  lalpbaig  of  mtgaeii>.  Ii  hoi  eDJoynl 
co(uidersb[e  repuuilion  ftom  it>  pccutinr  gratefiilness  to  a  fiistidious  slomacb.  aa  a  femedy  in 
■ndtgpiiion,  hpan^buin,  nRuiea,  &c  The  follOH-ing  is  Mi.  E.  Dutnod'j'  ireitation  of  it :  Taka  of 
CBcbonale  of  Magoeiia  one  pan;  Sulphate  of  Magneiio,  Bicorbaiiaio  of  Soda,  Tartrate  of  Soda 
■ad  Poiaih,  Tariaric  Acid,  of  each  iwo  parM. 

The«  ingredicnu  musi  be  perrocily  driod  by  expelling  ibe  water  b(  crystal lizalion,  then 
reduced  lo  powder,  and  finally  miied  logeiber.  Inclixe  in  dry  botili-s.  with  good  cork)  aJspled 
to  then),  and  seal  wiih  wax.  If  ihere  be  Ihe  lensl  moisture  coniained  to  the  inixlute,  c«tliMlio 
tad  will  be  generated,  nud  bursting  of  the  bottle*  will  folio w.~<Doic,  a  teaspoonTul  in  half  ■ 
tumbler  of  water,  drunk  in  a  slale  of  etTerv^Mence.* 


Oheee  XVII,     COMPODNDS  OF  ALUMINUM. 


r  die  earth  alamhw. 


87.  Alumina.  —  Alumina. 

fannula  Al'O^.     Kquivalmt  Weighl  52. 


n^^l 


R  HiDRiB.     Myrtralf  a/  Alum 


I 


CtnA  <^  jUmmiBaH  ,■  Saquiaridc  of  Ahanitittm  ;  Argilla,  Argil,  or  Clay-tarfh;  Trrra  ai 
)C  ahuriHWH tarlA.     Occiita  native  a>  the  tappSirt,  aritnlal  ruby,  oriental  (opus,  and  a 
AlutnilM  in  ihe  free  or  uncnmbioed  rule  is  not  used  in  medicine.      In  the  bydratsd   rorm,  ai 
mixed  wiib  lilica,  &c.),  it  bas  been  employed  medicinally. 

Obtained  by  preclpitniiDn  fnini  alum.  Add 
iiilon  of  carbonatF  of  pontb  :  wash  lbs  preeipitat*  re- 
peatedly on  a  filler.  In  this  state  it  is  not  absolulely  pure,  being  admixed  with  a  little  poWsb 
and  sulphuric  acid  ;  Inii  it  is  sufficiently  pure  Tor  medicinal  employment,  as  the  small  qiiBBtiiy 
of  impurity  does  not  iDierfere  with  its  therapsulical  uses.  If  ii  be  required  quite  purr,  it  sbonid 
be  redissolved  in  diluted  hydrochloric  acid,  and  thrown  down  again  by  a  solution  of  caann 
ammonia.  The  precipilale  should  be  collecled  and  waebed  on  a  filler,  and  than  pressed  and 
dried  between  biliutoui  paper.  If  the  precipitalod  hydrate  be  dried  al  a  lemprrature  of 
lieiween  711°  and  80°  it  contains  above  SB  per  cent,  of  water,  and  ii  an  ortahydralt  of  oAimhm, 
AliOiieHO:  if  it  be  diied  al  313C,  it  becomes  a  ttrhj/dratt,  AI>0i,3H0.  Hydrate  of  elumioai* 
while  and  tasteless ;  il  is  liiEOluble  in  water,  but  is  soluble  in  most  acid  liquids. 

Hydrate  of  alumina  ditaolTes  In  the  acid  gaslric  liquor,  rormlng  aluminous  tBlino  aalution, 
which  is  aslringcnl,  and  acts  mililly  as  a  cbamical  agent  on  the  onimal  liHues  like  aluiYL  la 
the  intestinal  canni  the  aluminous  sails,  meeting  with  nlkalino  juices.  suS*er  decompceiiinn,  and 
are  converted  into  insoluble  siiImiIu  ;  which,  according  lo  Mialhe.*  net  cheminvmedianically, 
and  close  ihe  excreting  pores.  Gradually,  bowerer,  these  subsalti  are  deprived  of  Ibeir  Mil 
uoiuliluflnt,  and  the  alumina  diisolvps  in  ibe  alkaline  liquid.  The  alkaline  aluminate  An 
Ibrmed  is  perhaps  in  part  rejected  from  Ihe  bowels,  and  in  part  absorbed  into  die  blood. 

Hydrnie  of  alumina  bas  been  employed,  as  on  antacid  and  astringent,  in  aoidiiy  of  SIOfflKK 
in  diarrbcra,  dysentery,  and  chnleni.  Picinus*  considered  it  superior  to  other  abeorlienls  (a* 
Ihe  oikalies,  chalk,  and  maijncsia),  because  [he  salu  which  il  Ibrms,  by  union  with  Ihe  add*  of 
ilie  gaslric  and  intesliunl  juiocs.  are  astringent;  whereas  the  others  are  mostly  hUBiive.  [t 
seems  well  adapted  for  the  vomiting  and  diarrhcBa  of  infnucy,  as  ihe>e  maladies  nrs  frequenllf 
or  usaally  accompanied  by  pretemniural  acidity.  Seiler,'  Weese,>  Neumann,'  and  Duri*  ha*a 
spoken  in  high  icrm)  of  its  effiency  in  ihoae  cases. 

It  has  also  been  employed  a*  n  topical  remedy  in  catarrhal  ntTeMiona  of  Ihe  eonjimeliva.* 

The  dose  of  il  for  children  is  from  3  lo  10  grs.  A  young  child  sliuidd  lake  ftvm  ;f  sa  M  g] 
in  S4  hcsirs:  older  children  from  gj  lo^ij.  Ii  should  be  administered  suspended  in  water,  M 
in  an  emulsion,  by  sugar  or  gum. 
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S.  Tsmmji  ALmmos Ji. — ^From  the  most  ancient  times  Tarioas  aluminoas  earths  have  been 

ployed  in  medicine.  7*he/  consist  chiefly  of  silica  and  alumina  usually  more  or  less  coloured 
fcj  iioa;  their  medicinal  properties  being  for  the  most  part  due  to  alumina.  They  were  em- 
ployed principally  as  astringents  in  alvine  fluxes.  Dale^  has  given  a  very  complete  notice  of 
fhan.  He  arranges  them  under  two  heads,  bola  (boH)  and  otays  (argUUe),  The  marlt  (margte 
vol  kitrm)  are  intermediate  between  clay  and  chalk. 

The  only  substance  of  this  kind  now  professed  to  be  kept  in  the  shops  is  red  ^rwunian  bok 
(Mms  armena  rubra)^  or,  as  it  is  commonly  called,  boU  armtmadc.  It  is  found  in  Armenia  (whence 
its  name),  as  well  as  in  various  parts  of  Europe.  According  to  Bergmunn,  it  consists  of  nUca 
47,  Bfcwniiiq  19,  magnttia  6.2,  lime  5.4, mm  5.4,  and  water  7.5.  But  the  substance  usually  sold  as 
nd  Armenian  bole  is  an  artificial  mixture  prepared  in  grinding  together,  in  a  mill,  pipe  clay  and 
VrntiHtm  red  (red  oxide  of  iron),  and  afterwards  levigating  the  mixture.  Its  principal  use  is  as 
ft  loocfa  powder. 

Ltmman  earth,  or  the  earth  of  Ltmnoe  {terra  Lemma)  is  dug  up  at  Lemnos  once  a  year  (on  the 
15th  of  August),  in  the  presence  of  the  clergy  and  magistrates  of  the  island,  aAer  tlie  reading  of 
pimyera.*  It  is  formed  into  flat  cylindrical  discs,  which  are  stamped  and  sold  as  wealed  earth  or 
tmrm  MigiOata.  According  to  Klaproth,  it  consists  of  nUca  66,  ahmrina  14  5,  ntagnetia  0.25^  Hmt 
Ol25,  natrtm  3.5,  oxide  of  iron  6,  and  water  8.5.  Galen  went  to  Lemnos  on  purpose  to  examine 
diis  earth. 

Fffdkr'e  earth  (emeetis  vel  terra  fuUonica ;  the  creta  eimolia  of  Pliny)  is  dug  in  Buckinghamshire, 
Soney,  and  Hampshire.  According  to  Klaproth,  that  obtained  at  Reigate  consists  of  silica  53, 
■fcain'iia  10,  magtutia  1.25,  [tme  0  50,  common  salt  0.10,  potath  a  trace,  oxide  oC  iron  9  75,  and  toater 
Si.  It  is  desiccant  and  astringent  Nurses  sometimes  apply  it  to  surfaces  irritated  by  acrid 
diidiarges,  urine,  &c. 


88.  AIiUMEN  POTASSICUM.  — COMMON  OR  POTASH 

ALUM. 

Formida  KO,SO>4-Al«Oa,3SO»+24HO.    E^ivalent  Weight  476. 

HiSTORT. — Although  the  term  alum  (alumen  of  the  Romans ;  otvTttfi^La,  of  the 
Gieeks)  oocura  in  the  writings  of  Heroaotus,'  Hippocrates/  Pliny ,^  Dioscorides,^ 
and  odier  ancient  writers,  yet  it  is  not  satisfactorily  proved  that  our  alum  was  the 
nbBtanoe  referred  to.  On  the  contrary,  the  learned  Beckmann^  has  asserted  that 
tfie  alum  of  the  Greeks  and  Romans  was  sulphate  of  iron,  and  that  the  invention  of 
our  ahim  was  certainly  later  than  the  12th  century.  But  G^ber,**  who  is  supposed 
to  luKve  lived  in  the  8th  century,  was  acquainted  with  alum,  and  describes  the  method 
of  baming  it;  and  it  is  not,  I  think,  improbable  that  even  Pliny^  was  acquainted 
with  it;  though  he  did  not  distinguish  it  from  sulphate  of  iron. 

Common  or  potash  alum  is  the  alum  (alumen,  L.  E.  D.)  of  commerce  and  phar- 
nMy.  It  is  also  called  the  sulphate  oj  alumina  and  pofasli  (sulphas  aluminas  et 
fOittMsm,  L.  E.  D.),  or  the  aluminous  sulpJutt^  of  potash. 

NATinEtAL  History. — It  is  found  native  in  the  neighbourhood  of  volcanoes,  and 
eODStitates  the  mineral  called  native  alum, 

FftlPARATiON. — ^The  method  of  preparing  alum  varies  somewhat  in  different 
plaeeB.  The  mineral  from  which  (in  this  country)  it  is  procured  is  called  aluminous 
date,  aluminous  shale,  or  aluminous  schist  (scJiistus  aluminaris).  This  substance 
ymoB  somewhat  in  its  composition  in  different  localities,  but  always  contains  sul- 
nhnret  of  iron,  alumina,  carbon,  and  sometimes  a  salt  of  potash.  In  the  neighbour- 
Dood  of  Glasgow,  there  are  two  alum  manufactories — one  at  Hurlet,  the  other  at 
OampBie.  The  most  extensive  alum  manufactory  in  Great  Britain  is  at  Hurlet, 
near  Paisley.  Here  the  aluminous  schist  lies  between  the  stratum  of  coal  and  lime- 
alone.^  By  the  action  of  the  air,  it  undergoes  decomposition,  and  falls  down  on  the 
floor  of  the  mine.     The  sulphur  attracts  oxygen,  and  is  converted  into  sulphuric 

'  Pkarmaeolofiaj  3tia  bd.  1737.  *  Janieton'i  Mineralogff^  vol.  i.  p.  408,  2d  edit.  1616. 

*  lab.  ii.  (Euterpe),  cap.  160.  *  De  Fistulis,  De  UleerHms,  See. 

*  Hut.  Nat.  XXXV.  *  Lib.  v.  cap.  123. 

'  Hist,  of  Invent.  1.  288.  •  Search  of  Ptrftttiony  ch.  iii.;  and  Invention  of  Verify,  ch.  iv. 

*  For  further  information,  consult  Parkea'  Chemical  Essays,  i .  025 ;  and  Thomaon's  History  of  Chemistry, 
i.lSS. 

*  Williama,  Natural  History  of  the  Mineral  Kingdom,  2d  edit.  ii.  315. 
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wiiich  combines  portly  with  the  iron  (oxidized  by  the  air),  and  partly  with  the 
uomina.  By  lixiTiation,  a  solution  of  the  sulphates  of  iron  and  alumina  is  obtuned : 
-ma  is  evaporated  in  large  brick  cisterns^  and,  when  sufficiently  concentrated,  is  ran 
into  -coolers,  where  the  sulphate  of  iron  crystallizes,  and  the  sulphate  of  alumina 
mnalnd  in  the  mother  liquors.  To  these,  when  heated,  sulphate  of  potash  or  chloride 
■jf  pora^ium  is  added,  by  which  crystals  of  alum  arc  obtained :  these  are  purified  bj 
3  jccond  crystallization.  The  requisite  potash  salt  is  obtained  Arom  various  sonroes; 
;ii»  &om  kelp,  or  from  soap-boilers'  liquors.  When  chloride  of  potassium  is  used,  it 
•iecompoees  the  sulphate  of  iron,  and  yields  chloride  of  iron  and  sulphate  of  potash. 
Of  kte  years,  sulphate  of  ammonia,  obtained  from  gas  liquor,  has  been  employed 
3S  a  substitute  for  the  sulphate  of  potash  or  chloride  of  potassium.  In  general^  the 
alom  made  at  Hurlet  contains  both  potash  and  ammonia.* 

At  Whitby,  in  Yorkshire,  the  method  of  making  alum  is  somewhat  different 
The  ^*hi:$t  is  piled  in  heaps,  and  burnt  by  means  of  a  slow  smothered  fire.  The  cal- 
ctned  ore  is  lixiviated,  and  a  salt  of  potash  added  to  the  solution  after  it  has  deposited 
sulphates  of  lime  and  iron,  and  earthy  matters.' 

PaoPKRTiES. — Alum  crystallizes  usually  in  regular  octohedrons,  frequently  with 
truncated  edges  and  angles,  and  sometimes  in  cubes.  The  ordinary  alum  of  the 
shops  consists  of  large  crystalline  masses,  which  do  not  present  any  regular  geome- 
trical f*.>rui ;  but,  by  immersion  in  water  during  a  few  days,  octohedral  and  rectan- 
ipilar  fnrms  arc  developed  on  its  surfaces.^  Alum  has  an  astringent  and  sweetish 
acid  ta^ce :  its  reaction  on  vegetable  colours  is  that  of  an  acid.     Its  sp.  gr.  is  1.724. 

By  exposure  to  the  air,  it  slowly  and  sb'ghtly  effloresces.    Its 
t''o-  m*  tninscalent  or  diathcrmanous  power  is  very  slight  (sec  ante,  p. 

72).     When  heated,  alum  undergoes  the  watery  fusion,  swells  up, 

gives  out  its  water  of  crystallization,  and  becomes  a  white,  spongy 

mass,  called  tirietl  alum.     AVhen  submitted  to  a  very  strong  heat, 

a  portion  of  the  acid  is  expelled,  and  escapes,  partly  as  sulphnrio 

acid,  partly  in  the  form  of  oxygen   and  sulphurous  acid,  and 

the  residue  consists  of  alumina  and  sulphate  of   potash :   the 

OcitMU'iron  of       ^^^^  liquor  obtained  by  heating  alum  was  formerly  termed  n>irt) 

.//iwrt.  ([t  alum.     When  alum  is  calcined  with  charcoal  or  some  caroon- 

accous  substance,  as  sugar,  we  obtain  a  spontaneously  infiamma- 

'io  ^ubMaiioo,  culled  IIomlM:r(j  s  jyt/ropliorusj  composed  of  sulphur,  potassium,  alumi- 

uLLi   »r  aluiniua,  and  charcoal. 

ViUiu  viisjsolvos  in   IS  times  its  weight  of  cold,  and  less  than  its  own  weight  of 
."•.'tiii  'vaUT. 

W'^cv  :ho  name  of  rot-li  or  rorJ:  alum  (alumni  rvj>eum\  there  is  sold  in  commerce 

•^  iiious  article   consisting  of  crystalline  fnignients  of  alum,  not   larger  than 

-.■  ..-..^    olourt'd  with  Venetian  red  or  Armenian  bole.    It  is  an  obvious  imitation 

t-    -u  .'i-unni  alum  (alumtn  liojiianum),  called  sometimes  alumtn    rubrum 

.«.     }    ii>iiuguish  it  from  the  imitation,  which  has  been  denominated  aiumen 

y.  \\. .  .■   jvi\l  lor  two  years  in  the  neighbourhood  of  the nliim  mines  at  Tt»lfii  (a  town 

.;.  .'ii.-.  A'.iX  near  Civit.i  Veochia)  says  that  aiumen  rupeum^  called  by  the  Italians 

,.     -    i.«  e  'I'-'in  a  vt?ry  hard  stone,  of  whii'li  there  are  two  kinds;  one  hanler  than 

..    ^.■.    lU' oiher  whiii.rli.     The   ahnn  made  from  the  white  stone   preserves  its 

-     >     i-ar  m  crystal :  tlie  other,  on   the  contrary,  is  reddish,  and   has  more  acri- 

-,..■-.]  ^it-at  request  by  the  silk  dyers,  as  well  va  by  those  who  6ye  the  finer 

•  ■        ■  - 

.  .i  ^  '!».»:  there  are  two   kiiifls  of  Roman  alum — one  wliite,  the  c»ther  red; 
.^  .  .uiio  ot  aiumen  rupeum  or  ntrkalum  is  applied.     This  explains  the  fact 

-.  *  'I  tor  ISIO,  p.  771.  '  Winter,  in  ^'ichol$on''s  Journal^  voLxxr. 

— ..      -M. 
^  -        .  -    •  ''""'iM,  Franrof.  1716. 

.'~"  'iiji ■■'»■/»«.  Vrin-tiiM.  l.fcV*. 

.•u-work  is  ihut  of  ili>cca,  the  present  Edessa,  iu  Syria"'  (Jaiot»o's 
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BMrftiofMd  by  Dale,'  and  some  other  old  pharmacologists,  that  the  term  a/wnmnipfifm  is  applied 
to  the  common  white  alum  as  well  as  to  the  red  Roman  alum.  At  the  present  time,  however, 
in  Engljsh  commerce  this  name  is  exclusively  given  to  common  alum  artificially  coloured. 

The  pure  crystals  of  alum-stone  consist,  according  to  the  analysis  of  Cordier,  of  a  subsulphate 
of  alumina  with  sulphate  of  potash.  KO,S0^4AlK)>,3S03+SAq.  Kiaproth  found  56  per  cent., 
■ad  Yauquelia  24  per  cent.,  of  silica  in  the  alum  stone  of  Tolfa.  **  Alum  stone  appears  to  be 
ooatinually  produced  at  the  solfatara  near  Naples,  and  other  volcanic  districts,  by  the  joint  action 
of  fulphurous  acid  and  oxygen  upon  trachyte,  a  volcanic  rock  composed  almost  entirely  of  fel- 
spar" (Graham). 

It  appears  that  Roman  alum  is  a  different  salt  from  our  common  alum.  Mr.  Brande  states  that 
**!!  differs  from  common  alum  in  crystallizing  in  opake  cubes,  and  appears  to  contain  more 
alumina  than  common  octohedral  alum :  when  this  variety  is  dissolved  in  cold  water  and  slowly 
eiystallized,  it  reappears  in  cubic  crystals;  but  if  dissolved  in  water  heated  to  110^  or  higher,  a 
subsulphate  of  alumina  falls,  and  octohedral  alum  is  obtained.  Roman  alum  has  not  been  accu* 
lately  analyzed." 

Characteristics. — ^That  alum  is  a  sulphate  is  shown  by  the  tests  for  the  soluble 
Bolpbates  already  mentioned  (see  ajite,  p.  367).  It  reddens  litmus,  and  forms  sul- 
phate of  lead  when  mixed  with  pure  carbonate  of  lead :  in  these  properties  it  agrees 
with  the  supersulphates.  The  nature  of  its  basic  constituents  is  shown  by  the  fol- 
lowing tests :  The  fcrrocyanides^  the  oxalates^  and  hydrosulphuric  acid,  occasion  no 
pecipitate  in  a  solution  of  alum.  Hydrosulphuret  of  ammonia,  the  caustic  alkalies 
ind  their  carbonates,  and  phosphate  of  soda,  throw  down  white  precipitates :  that 
produced  by  the  alkalies  is  soluble  in  an  excess  of  alkali,  but  is  insoluble  in  solutions 
of  the  carbonated  alkalies :  these  characters  show  the  presence  of  alumina.  Potash 
18  recognized  in  it  by  perchloric  acid  and  bichloride  of  platinum.  When  heated  with 
canstio  potash  or  lime,  pure  potash-alum  evolves  no  ammonia.  Lastly,  the  crystal- 
line form  of  the  salt  assists  in  recognizing  it  (see  antCj  p.  460). 

Composition. — ^The  composition  of  alum  is  as  follows :— • 


Alamina    .  .  . 
PoUsh    .... 
flvlphurie  Acid 
Water    .... 


At.Sq.Wt.    PerCt.  Berxtl.  Thonuon. 


At.  Eq.Wt.  P.Ct.  Oraham. 


1 
1 
4 

34 


02 

48 
160 
216 


10.92 
10.06 
33.68 
45.32 


10.76 

9.05 

33.74 

45.55 


11.09 

9.86 

32.85 

40J20 


GryaU  Fotb-Alum  1 . .  476  .  .  100.00  . .  100.00  .  .  100.00 


f  Salphate  of  Alumina  1  .  .  172  .  .  36.13 

Sulphate  of  Potash   1  .  .  88  .  .  1^.48 

or  I  Water 24  .  .  216  . .  45.39  . 


54.11 
45  J9 


Cryttd  Poth-Alnm  .  1 .  .476  .  .  100.00 .  .  100.00 


Purity. — Alum  should  be  colourless,  completely  soluble  in  water  (by  which  the 
absence  of  uncombined  earthy  matter  is  shown) ;  with  a  solution  of  caustic  potash 
or  ammonia,  should  form  a  colourless  precipitate  of  hydrate  of  alumina,  completely 
flolnble  in  excess  of  potash ;  and  should  not  suffer  any  change  of  colour  by  the  addi- 
tion of  tincture  of  nutgalls  or  hydrosulphuric  acid.  The  ferrosulphate  of  potash, 
aometimes  mixed  with  alum,  cannot  be  distinguished  from  the  latter  by  its  form, 
oolour,  or  taste;  but  is  readily  detected  by  potash,  which  throws  down  oxide  of 
iron ;  and  by  tincture  of  nutgalls,  which  communicates  a  bluish-black  colour  to  it. 

Physiological  Effects,  a.  On  Vegetables, — ^Alum  is  probably  injurious  to 
plants.' 

p.  On  Animals. — Dogs  support  large  doses  of  alum  with  impunity.  Orfila*  gave 
aoven  drachms  of  crystallized  alum  in  powder  to  dogs :  the  animals  retained  it  for 
from  ten  to  thirty  minutes,  then  vomited,  and  in  an  hour  or  two  were  apparently 
veil.  Two  ounces  of  hunit  alum  in  four  ounces  of  cold  water  occasioned  vomiting 
only.  When  the  oesophagus  was  tied  to  prevent  vomiting,  death  took  place  in  five 
hours,  with  symptoms  of  great  exhaustion  and  diminished  sensibility.  On  a  posi- 
mortem  examination,  the  mucous  membrane  of  the  stomach  was  found  inflamed  in 
the  whole  of  its  extent.  One  ounce  of  finely-powdered  burnt  alum  applied  to  the 
Bubcutaneous  cellular  tissue  of  the  thigh  caused  excessive  suppuration,  and  death 
in  fifteen  hours.  Devcrgie*  found  burnt  alum  somewhat  more  active :  he  says  6} 
drachms  killed  a  dog  when  the  oesophagus  was  tied,  and  2  ounces  when  it  was  not 


*  Pkarmaeologia^  3tia  ^dit.  Lond.  1737. 

'  Ajm.  d'Uyg.  Publiq.  tt  de  Mid.  Ltg.  i.  235. 


•  De  Candolle,  Physiol.  Vigit.  p.  1^1. 
«  Mid.  Ugaltf  ii.  653. 


)0±  ::^ORGAXrc  bodies.— Commov  OB  Potash  Alum. 

iwL.     ''loreoTpr.  Le  r-junfi  bnznc  .iliim  sospended  in  cold  water  more  aetiTe  fbni 

Tnen  li&wivp*!  :a  -rarni  ^vaier.     '''ererinamns  employ  it  in  doses  of  from  one  to  six 

ru'frnT's  tt  jjt?     armais.     lt>ixn?^iac  'naa  seen  a  phthisical  condition  induced  in 

L:  •  —  '   :ttt  ^l':s  -.aemiLtuiv  m  the  animal  tissues  and  fluids.     If  a  aoln- 

m 

lua  .  1  rxiiT  e  ^diiea.  :a  .-ertam  proportions,  to  albumen,  it  causes  a  white 
Te>.*'!:i'^:Lv  ^.1    .TTus    35uiabie  «H>inbinationa  with  milk  and  with  gelatine. 

"^•cs4  :-u  ziiiz.  .^r::!!::  '.i^  iciioa  >t  :uum  'in  the  fibrinous, albuminous^  and  gela- 
:::r  t  iH      -  -  >. :  -  -  ;^  ^  r.^    :    uo   !  v:  □ ::  'issues.     The  compound  which  alum  forms  with 

^'1311:'.:   .-  - V    .1  .oriie  .:a-i  in  'ivarochloric  acid,  and  the  alumina  is  preeipi- 

auAK  :^->:i  ucs-r  -•Lau^.u:}  ::tfituer  .^y  ammouia  aor  by  potash.*  Mialhe,  as  I  haiB 
^H\7^  K7'.^"^*i  -•**  /"♦,  '\  i.^** ',  .iccounts  for  the  astringent  effects  of  alum  by 
3tt  -r~«  ■:.:;.:  i  ^  .  -uvs&i:  v  'ii^  likaiinf  the  animal  fluids;  but  his  notion  that^ 
vum  u  w-«»  1  .:  !nz  ?  -iseu,  'iiii  -ubsait  is  dis^lved,  and  a  liquefiicient  eSaot 
Tvuixc^M  \  :u-  -4iuRtLiuu  -  -c  ■'.il  *  ue  -.ubuminuus  liquids  of  the  animal  economy  with 
lAitm.  .yt^MO   ■}    tf   inteuauie. 

'"'t  mm  •unit-  -jvivtik  dK-c  >>c  i  ?oiution  of  alum  is  that  of  an  astringen^^ 
TMni»»v.  •Tmi:-iin.*ii  i  rbrv?*  inu  r-ntnctiuQ  -^f  5mall  vessels,  by  Tirtue  of  which 
T  fxw^^  r  ciaiH*nv!tv  -wt*^  'Uiaiatinu  :iud  secretion,  and  produces  palenea 
•t  Tu->  V  .ttnr.r.Miii!^  uv  aaiiwcer*  ot  'he  small  bloodvessels.  It  is  by  then 
jini  ''rv*>  vr.i  turn,  nnru  uvn  nceruail v.  causes  dryness' of  the  month  and 
ttrnM.  .  im  w.-:\k  Tvr»-i«v>  'itriw.  !ievk;s<  'he  secretions  of  the  alimentary  canal,  and 
;K»^->--  t:^.-.^    ■:»■    •*^iA'n.'-  LC'i    acrvases  the  consistency  of  the  stnolf)  is 

«iB«4^-.^  %  \  .'laKr-  T  :■>  ^r^rnvfirs  -nade  'U  himself  with  alum  in  doses  of 
:•!-*    ."•-•>  ■  >a*  ■  -<**   ::  ^v  .T-.^-Ls*    [  '^ater.  and  taken  Several  times  during  the 

>uv  r- ..!  .  ::n  >  -.I'-j.  .'i  ■  -iirr  :i  !arj??r  «i[uanti tics,  and  for  a  longer  periodi 
tx  ^-'-.':  .:  «  >^'.;x  ..  vr-.>4  ;.  rr:;aiii.>D,  aud  the  paleness  by  preternatural  rad- 
n»».  «  r\:  -.  ;>  rij^.d  u.^rriiul}  :u  '.ar;:;e  >loA*es,  alum  excites  nausea,  vomitiii^ 
r^-''^v  »i-\-^.  '.i:-.:  .^i-j  iU  :udaiuiuatorv  condition  of  the  intestinal  canal-— 
J>t»'^  it:  ^  i  '.'.-.  V  '>.rr:.ip>  LiduLvd  jv  small  iiuantities  in  persons  endowed  with 
u?  >-;•..  .  •  ■  s.::>;v...:y  .(  a.  -idiinach  an«i  bowels,  as  in  the  case  of  the 
SA..V  ■•  f -^  Lu  .-•..  ^r:^i>  ^.>;r»'-^.  iiccritis  wai  :ipparcutly  iniJuccd  by  a  single  dose 
a  *  ^'.  ■  1  '  .1 -a.!.:?:;  \'\r\'.ii  'in  ind  :wcnry  irraius  of  burnt  alum.*  Ordina- 
»i>.    '   ■'■.  ;.»-•..•.•    iir-^    i's.>    f  liiim  !nay  Ix*  .riven  without  any  unpleasant 

iKv'>,  '  r  ;^  **•  .-.  V-  r  '."'irii-T'!  v.s  ^•v-.u  ^  .iraclim.  properly  diluted,  in  chronie 
rtxi"-.c-^  %  ■  'I  'V  :•  ■  '  j:r  i-.'ur*  iV.iiussjr  M:in',  two  drachms  in  passive  he- 
mi";i^»-  \  ".  w  vi.M.'  -.vr-ii  c  ::[iio  ;  iiuJ  M3I.  Kapeler  and  Gcndrin  have 
•Li??i  ■»  ^..^  •    :».>•.•   ;r^^  •:»!<  i:  'uo   :■  5<'  iu  ■.•olica  pict'>num.* 

V  :  V   \t..  :thx  I  'M  rvo.i      'V^la*  li/cccte-i  alumina  in  the  liver,  spleen, and  urine 

V  *'. .  N  i  •>.■.-;•.■  ::.  i! ^-.u  irc>.:irs  : '  iv.*:  as  an  astringent  or  astringent-tonic  on 
•K  X-  -.:  M  ^-  tcrt"  V  i\\  [  - '  7r  d  :^v  x*  r.*  or  less  wneral  astriction  of  the  tissues 
t.»v;  ?.*«•>.  I  :  *  •  v  ". ;  ■.  x  :*  s<\r::i:a.  Such  at  least  appear  to  be  its  effects  in 
*Lm  ••.v>>;'.-  '..  "  T-M^-' N  i*.: :  xa-.'- 'IS  iisoharges.  Barbier  says  alum  "irritates 
iK  :i.f^N,  t:t  •  •.'■'.•!  -'T- .'  :l..s  cv- .:::'::.  ■  but  I  am  not  aware  of  any  other  practitioner 
^.4^  :!<  «;'.v  'rri'.-;  :! -^  >'.l:v  :!:::::.  Kraus*  eb-serves,  that  the  urine  becomes  rcmark- 
•;».>    u-  i    ••■!?:  .'.v;  -.IS."    :  \\::v.i. 

\  NAs,  ■     \   i-n    s  .■:*j!>v:d  both  as  an  external  or  topical,  and  as  an  intemil 

»■  i>  "  •  ■•.••■  -  -:  ■;:. — Solutions  of  alum  are  sometimes  employed  to  produce 
*'•'•■•''»    ' .''■''■      '/'  '^'*-  ti*iHrf^  and  thereby  to  prevent  displacement  of 


'*  •  •  •       •':..i     '       •   y*S  *C.O.M\lueY\erY\py\,L*hThfickd.  Arxntimittfllfkn. 

f  -....1^    .»  ■■*.  *  Amm.  d'Hj/g.  Puhtique  ttd«  Mid.  Leg.i. 

■*■     X    ■    1         -    ,•        -Jci?  *  ro7ieo/ori>,4emecd.  t.  i.pp.  auianUaiU,  1^43. 

.  ••.    .■    y:.    .V7/  Jiicdit.i.no.  »  HtitmitulUhrtr-iX. 
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paita^  eepedally  when  aooompanied  with  ezoesriye  secretioii.  Thus  it  is  used  as  a 
gmde  in  relaxation  of  the  nvula  with  evident  advantage.  In  the  earlj  stage  of 
prohpaofl  of  the  reotnm,  a  solution  of  alum,  applied  as  a  wash,  is  sometimes  of 
serrioe,  especially  when  the  disease  occurs  in  in&mts.  Washes  or  injections  con- 
tuninff  alum  are  of  occasional  benefit  in  prolapsus  of  the  uterus. 

In  hemorrhageSi  whether  proceeding  from  an  exhalation  or  exudation  from  the 
extremities  or  pores  of  the  minute  vessels,  or  from  the  rupture  of  a  bloodvessel,  a 
Bolntion,  or,  in  some  cases,  the  powder  of  alum,  may  be  used  with  advantage  as  a 
a^pfic,  to  constringo  the  capillary  vessels,  and  close  their  bleeding  orifices.  Thus 
in  epistaxis,  when  it  is  considered  advisable  to  arrest  the  hemorrhage,  assistance 
Biaj  be  gained  by  the  injection  of  alum  into  the  nostrils,  or  by  the  introduction  of 
lint  moistened  with  the  solution.  Where  this  fiuls  to  give  relief,  finely-powdered 
alnm  may  be  employed  in  the  manner  of  snuff.  In  hemorrhage  from  the  month 
or  throat,  gargles  containing  alum  are  useful.  In  hasmatemesis,  as  well  as  in  intes- 
tinal hemorriiage,  alum  whey  may  be  administered ;  though,  of  course,  no  reliance 
can  be  placed  on  it,  as  the  hemorrhage  usually  depends  on  circumstances  which 
astringents  merely  cannot  be  expected  to  obviate.  In  uterine  hemorrhage,  a  sponge 
■oaked  in  a  solution  of  alum  may  be  introduced  into  the  va^na  with  good  effect 
Td  cheek  the  hemorrhoidal  flux  when  immoderate,  washes  or  enemata  containing 
abmi  may  be  employed.  To  stop  the  bleeding  after  leech-bites  in  children,  a  satu- 
ntod  flolntion,  or  the  powder  of  alum,  may  be  applied  to  the  punctures. 

In  certain  inflammations,  alum  has  been  used  as  a  repellent  (see  ante^  p.  201) ; 
that  is,  it  has  been  applied  to  the  inflamed  part  in  order  to  produce  contraction  of 
the  distended  vessels,  and  thereby  to  diminish  the  quantity  of  blood  in  the  seat  of 
the  disease  in  a  manner  almost  mechanical.  Thus  in  the  first  stage  of  ophthalmia 
ii  IB  sometimes  considered  expedient  to  cut  short  the  disease  by  the  application  of 
a  strong  astringent  solution  (as  a  saturated  solution  of  alum  or  of  acetate  of  lead). 
Ti is  not  to  be  denied,''  observes  Dr.  Jacob,^  ''that  such  applications  may  have 
the  effect  of  arresting  the  progress  of  the  disease  at  once ;  but  if  they  have  not 
that  effisct,  they  are  liable  to  produce  an  increase  of  irritation.''  But,  as  the  details 
aaceasary  for  making  the  student  acquainted  with  all  the  circumstances  respecting 
the  use  of  stimulating  or  astringent  applications  in  the  first  stage  of  ophthalmia 
are  too  lengthened  and  numerous  to  admit  of  their  proper  discussion  in  this  work, 
I  most  refer  for  further  particulars  to  the  essay  of  I>r.  Jacob  beforo  quoted,  as  well 
as  to  the  treatises  of  writers  on  ophthalmic  surgery.  I  may,  however,  add,  that 
whatever  difference  of  opinion  exists  as  to  the  propriety  of  these  applications  in 
the  first  stage  of  ophthalmia,  all  are  agreed  as  to  their  value  after  the  violence  of 
vaseolar  action  has  been  subdued.  In  the  treatment  of  the  purulent  ophthalmia  of 
infimts,  no  remedy  is  perhaps  equal  to  an  alum  wash. 

In  angina  membranacea,  called  by  Bretonneau'  diphtheritis,  great  importance 
has  been  attached  to  the  employment  of  local  applications.  Of  these,  hydrochlorio 
aeU,  calomel,  and  alum,  have,  in  succession,  been  highly  praised  by  this  writer. 
Li  oarder  to  promote  the  expulsion  of  the  false  membrane,  he  recommends  the  in- 
soflhtion  of  finely-powdered  alum.  This  is  effected  by  placing  a  drachm  of  it  in 
a  tabe,  and  blowmg  it  into  the  throat.'  Velpeau  has  subsequently  confirmed  the 
statements  of  Bretonneau,  and  extended  the  use  of  alum  to  other  inflammatory 
aflbotions  of  the  throat,  as  those  arising  in  scarlatina,  small-pox,  &c.  In  these  cases 
powdered  alum  may  be  applied  to  the  affected  parts  by  means  of  the  index  finger. 
Gaigles  containing  this  salt  will  be  found  useful  in  most  kinds  of  soro-throat,  ulcera- 
tions of  the  mouth  and  gums,  aphthao,  &c.  In  inflammation  of  the  uvula,  accom- 
panied with  membraniform  exudation,  alum  washes  are  serviceable  both  in  children 
and  adults.* 

*  Cyelop^rdia  of  Practical  Medieintj  art.  Ophthalmia. 

*  Reek  smr  VImftam.  spit,  du  Tissu  MuqutMx^  1820. 

'  See  alao  Trouaaeau  and  Pidoux,  Traiti  dt  Thirap.  ii.  891. 

*  TroQiieau  and  Pidouxi  op.  cit. 
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Aim)  has  been  employed  as  an  attringmt,  to  diminish  or  stop  ezoesaive  a 
from  the  moconi  snr&ces.  Thus  a  weak  solntion  of  this  salt  is  used  to  rcpROB  the 
dis;harge  in  the  latter  stages  of  conjuDctival  inflammation;  to  check  profuse  ply>- 
lism,  whether  from  the  use  of  mercury  or  other  causes;  and  to  remove  gleet  or 
leucorrhcca.  In  old-standing  diarrhoeas,  it  has  been  administered,  in  combinatioa 
with  the  Tcgetable  astringents  (kino,  for  example),  with  occasional  adranlage-  It 
is  also  applied  to  check  profuse  secretion  from  ulcers. 

fi.  At  an  fntemai  ranedif. — Alum  has  been  employed,  in  conjonction  wil]i  infc> 
mi^  as  a  remedy  for  intermittents.  Given  just  before  the  expected  paroxyvm,  it 
bae,  ia  some  cases,  prevented  it.' 

In  the  treatment  of  Uad  mlk,  alum  has  been  found  more  saccessful  Uiaii  uy 
other  agent  or  class  of  remedies.  It  was  first  used  in  this  disease  by  a  Oateb  pliy- 
ueian,  named  Grashuis,'  and  was  afterwards  adtoinUtered  in  fifteen  caww  by  Dr. 
Percivftl'  with  great  success.  Its  efficacy  has  been  folly  established  by  Kapeler 
(pby»cian  to  the  Hfipltal  St.  Aatoine,  in  Paris)  and  Gendrin,'  and  by  Dr,  Coplsnd,* 
as  well  as  by  several  other  distingoiBhcd  authorities.  It  allays  vomiting,  abalM 
flatulence,  mitigates  pain,  and  opens  the  bowels  more  ccrt^aly  than  any  other  medi* 
cine,  and  frw^uently  when  other  powerful  remedies  have  failed.  It  should  be  pten 
in  full  doses  (as  from  a  ^rnple  to  two  drachms),  dissolved  io  some  denmlccnl  liqaid 
(as  gura-watcr)  every  three  or  four  hotirs.  Opium  and  (according  to  Dr.  Copland) 
camphor  may  be  advantageously  voujoined.  Kapcler  also  employs  oleaginous  ene- 
mata.  The  modus  openadi  of  alum  tn  lead  colio  is  not  very  clear.  The  benefit 
has  bccDasoribod  by  some  to  the  chemical  action  of  the  sulphuric  acid  on  the  latd 
eontainod  in  the  intestines ;  and  in  support  of  this  view  must  bo  meutioned  the  bel, 
that  other  sulphates  fas  thusc  of  magnesia,  soda,  zinc,  and  copper),  as  well  aa  bee 
sulphuric  acid,  have  been  successfully  employed  iu  lead  colic.  But,  on  the  other 
band,  the  presence  of  lead  in  the  primal  vice  or  evacuations,  and,  conse<jaentlT,  the 
formation  of  sulphate  of  lead  in  satumiao  colic,  have  not  been  demonstrated ;  tbongb 
the  experimoutd  of  Dr.  C.  G.  Miucberlich"  have  shown  that,  when  the  acetate  of 
kad  is  swallowed,  the  greater  part  of  it  forms  an  insoluble  combination  with  tlie 
^tro-intestiual  uncus,  and  in  this  state  may  remain  some  time  in  the  allmentaiy 
Oinal.  Moreover,  alum  has  been  found  succossful  by  Kopp'  iu  other  varietiM  of 
volie  not  caused  by  lead,  and  unaccompanied  hy  constipation.  Br.  Copland  is 
dlaputed  ti)  ascribe  the  benelit  of  alum  and  olbcr  sulphates  in  lead  colic  to  then 
"  exciting  the  action  of  the  partlally-paralysed  muscular  coat  of  the  bowels,  and 
tkoreby  enabling  Uiem  to  expel  retained  matters  of  a  morbid  or  noxious  deaerip- 
tion"— «i  explanation  which  is  iuconsisteut  with  the  observation  of  Kopp  jut 
<|aotcd. 

Alum  is  administered  internally  in  several  other  diseases,  of  which  a  brief  iMtlM 
ottly  can  be  giveu.  In  passive  or  asthenic  hemorrhages  from  distant  organs ;  u  hm- 
mofitysia,  uenurrhagia  and  other  uterine  hemorrhages,  hsematuria,  &e.  In  eoiSr 
•fua^ve  sweating,  diabetes,  gleet,  gonorrhoea,  and  leucorrhi^a.  In  the  throe  latter 
itiMawB  it  may  be  combined  with  cubeba.  Ereysig*  has  advised  its  use  iu  dilatalioo 
ai  Uw  beart  and  aortic  aueurism.  Store  recently,  Dxoudi"  has  also  recommended  it 
In  tWi«  dieeasM;  and  Sundclia'"  has  mentioned  a  case  of  supposed  dilatntiou  ot  tha 
Iwart,  in  which  relief  was  gained  by  the  use  of  alum.  In  ohronio  diairhuM,  aloia 
ift  BstiuiuBally  serviceable. 

AmuKlStlUTiUX. — The  doso  of  alum  is  from  ten  grains  to  one  or  two  seruples- 
ll  wv  b«  taken  Is  the  form  of  powdor,  or  made  into  pills  with  some  tonic  extract,   | 
•«  Mt  icluiiou.     Tu  prevent  nausea,  on  oromatio  (as  nutmeg)  should  be  conjoiiied^ 


Snglvl  iu  Bril.Jm.tf  Uvl. 
.  A.  Riehlar.  ■— "'-    ■— 
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A  jdeasant  mode  of  exhibition  is  in  the  form  of  alum  tchey  (ierum  aluminosumy 
■ea  terum  lactu  aluminatum),  prepared  by  boiling  two  drachms  of  powdered  alum 
with  a  pint  of  milk,  then  straining :  the  dose  is  a  wineelassful.  The  saccharum 
ahmvnatum  of  the  Prussian  Pharmacopoeia  is  composed  of  equal  parts  of  white 
■agar  and  alum :  it  may  be  given  to  children  as  well  as  adults.  In  prescribing 
alum,  it  is  to  be  remembered  that  the  vegetable  astringents  decompose  it;  by  which 
the  astringent  property  of  the  mixture  is  probably  diminished. 

For  topical  uses,  alum  is  used  in  the  form  of  powder,  solution,  and  poultice. 
Powder  of  crystallized  alum  is  applied  to  the  mouth  and  throat  as  before  mentioned. 
Solutions  of  alum  are  made,  for  topical  purposes,  of  various  strengths,  according  to 
the  object  in  view. 

Antidote. — In  a  case  of  poisoning  by  alum,  let  the  contents  of  the  stomach  be 
immediately  evacuated.  Promote  vomiting  by  the  use  of  tepid  diluents.  The  in- 
flammatorr  symptoms  are  to  be  combated  by  the  usual  antiphlogistic  means.  Mag- 
nesia has  been  employed,  but  is  said  by  Devergie  to  be  altogether  useless. 

L  ALEIEN  EXSIGGATUI,  L.  E.  [U.S.];  Alumen  siccatum,  D.;  Dried  Alum;  Alu- 
men  vstum ;  Burnt  Alum, — ^Take  of  Alum  !bj.  Let  it  liquefy  [in  an  iron  or 
earthen  Qwrcelain,  D.)  vessel,  JB.']  over  the  fire ;  then  let  the  fire  be  increased  until 
the  ebullition  has  ceased  [and  vapour  is  no  longer  discharged,  B.  i>.],  L, — ^The 
directioDS  of  the  Edinhuryh  and  Dublin  Colleges  are  essentially  the  same;  except 
that  they  order  the  dried  alum  to  be  reduced  to  powder.) — In  the  preparation  of 
thiB  flubstance,  care  must  be  taken  not  to  apply  too  great  a  heat,  lest  a  portion  of 
the  acid  be  driven  off  as  well  as  the  water.  On  this  account,  a  shallow  earthen 
Teaael  is  preferable  to  a  crucible.  Dried  alum  has  a  more  astringent  taste,  and 
does  not  dissolve  so  readily  in  water  as  the  crystallized  salt.  It  is  employed  as  a 
mild  escharotic  to  destroy  exuberant  spongy  granulations;  as  those  commonly  known 
mder  the  name  of  proud  flesh. 

ft  MSSM  AIUHNIS  COMPOSirnS,  L.;  compound  Solution  of  Alum;  Aqua  Alu- 
minom  Bateana,  or  Baies^s  Alum  Water. — (Alum,  Sulphate  of  Zinc,  each  ^j; 
IMstiUed  Water  Oiij.  Dissolve  the  alum  and  sulphate  of  zinc  together  in  the 
mtter;  afterwards  strain.) — This  solution  is  used  as  a  detergent  and  astringent 
wash  in  old  ulcers;  when  diluted,  as  a  collyrium  in  mild  conjunctival  inflammation, 
as  an  injection  in  gleet  and  leucorrhoea,  and  as  an  application  to  chilblains  and 
alight  excoriations. 

I.  PIIITIS  AlUIINIS  COMPOSITUS,  E. ;  Compound  Powder  o/^^iiw.— (Alum  giv; 
Kino  Sj.  Mix  them,  and  reduce  them  to  fine  powder.) — Astringent.  Employed 
in  hemorrhages  from  the  stomach,  bowels,  and  uterus;  m  old  diarrhoeas;  and  as  an 
Implication  to  flabby  indolent  ulcers. 

4.  CATAPUSMA  AlUHTHS;  Cataplasm  of  Alum ;  Alum  Pmdtice;  Albumen  Alu- 
mino9um. — (Whites  of  two  Eggs;  Alum  5j*  Shake  them  together  to  make  a  oo- 
agolum.)^''  In  cases  of  chronic  and  purulent  ophthalmia,  it  is  applied  to  the  eye 
between  two  folds  of  old  linen.  It  has  been  praised  as  a  good  application  to  chil- 
blains which  are  not  broken.''^  ''Another  kind  of  alum  poultice  in  use  is  made  by 
eoQgulating  milk  with  alum,  and  using  the  curd  as  a  poultice." 


89.  AIumineB  Aoetas.  —  Acetate  of  Alumina. 

Formula  AiaO»,3C*HW;  or  A\Hy^M.    Equivident  Weight  206. 

Jrgitta  Acelira. — Obtained  by  digesting  bydrate  of  alumina  in  strotig  acetic  acid  until  the  acid 
is  aaiurated.  If  beat  be  applied,  it  occasions  the  precipitation  of  a  subsalt  of  alumina.  For 
pharmaceutical  purposes,  the  solution  is  sometimes  directed  to  be  evaporated  by  a  gentle  heat 

*  Montgomery't  Ohstrvations  on  tkt  Dublin  Pkarmaeopaia. 
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sweetish  Mtte;  Bnil,  by  ipcuiiDD 
■ure  to  a  Tery  genOe  heat,  iheae 
An  impute  solution  of  aoatnleot 
one  or  sugar  ol  leail:  tulphnte  c 
dOD  mixed  with  eitbci  iiilphnle 
700  gn.  of  cryaalliacd  acetate  o 
but  if  <76  grains  of  alum  ba  it 
scstale  of  alumina  and  aulpbuu 
utringent  and  Biilisepiic  propei 
ifacea:  in  Ihe  laiier  complaint  il 
tion.  Gnnnal*  hot  employed  il 
be  injects  five  oi    " 


he  •olulion  of  acelste  of  ahimjna  hai  a  Biypiic,  KimeiTbal 
?ou»  evnponition,  yieldi  long,  iransparent  eryiials.  Br  txpo- 
lecome  ptiUerDlenl.Biiil  in  Ihis  BlBla  consisll  DrAI>0>,3A.3Ha 

alumina  may  Ije  olnaiiied  by  inixinx  b  solulioii  of  alum  wMa 
r  lead  ptccipiiatei,  and  the  acetate  of  alumina  reinuas  io  tola- 
ir  acetate  uf  potash.  If  476  grs.  of  alum  be  decotDpoud  bf 
lend,  llie  aoetatn  of  alumina  and  potash  are  left  in  Mlatkn ; 
umposed  by  only  670  gn.  of  cryiiallized  acetate  of  leail,  lb* 

of  potash  are  left  in  solution. — Acetate  of  alumina  poatcnea 
ties.  Il  bag  been  used  in  hxmoplysis,  diatrboa,  and  gfioof 
hOi  been  both  admininrced  inlernally  and  applied  as  an  inJM> 
IS  a  preservative  of  deed  animal  mnlter.  To  preterve  IjCHlies, 
by  the  carotid  artery-     In  this  way 


Oridf  of  Stkivn 


all  parts  (except  llie  brain)  may  be  preserved  for  yenri.     The  pans  Ibut  prepareJ  e 
odour  of  acetic  acid,  and  corrode  tlie  scalpels.' — Dose  from  ^ss  lo  ^j  daily  in  a  mucilaginous  de- 
coction ;  for  injections,  from  grs.  x  la  grs.  it  in  three  fluidounces  of  distilled  ivaicr. 


Oedeh  XVIII.    compounds  OF  SILICIUM. 

Sliritan,  also  called  Silimn,  is  the  basis  of  silica.  IVeit  Io  oxygen,  il  is  the  Tnostalnii 
ment  on  the  earth.  By  some  it  is  considered  io  be  a  meiat,  by  oibera  a  memtluiil.  Its 
Si;  and  its  efioivelent  is  piobobly  13. 


90.  Aoidum  Silioloum.  —  Silicio  Acid  or  Silica. 

Formula  SiO>.     EguimleiU  Waght  31. 

;  SilimHi  or  ("ilrojui  £flrtA.— .Silicn  (so  called  from  liUz,  flinl-slone)  is  So 
lizei!  and  in  the  organized  kingdoms,  ll  is  a  constituent  of  rocks  of  all  ■ 
ii  contained  iu  some  mineral  walece  (see  aiUt,  p.  323),  and  is  found  in  the  ashes  of  moM  ph 
Pure  and  crystallized,  il  consiitules  quartz  oi  rack-ayMali,  which,  under  the  name  of  pMi 
used  for  mohing  lenses  for  spectacles  (tee  anft,  p.  79),  Jgalt  (ackalti,  Pliny),  a  compount) 
ceous  mineral,  is  made  into  peeiles  and  mortars  which  are  used  for  pounding  bard  tninenl 
stances  intended  lot  analysis.  Flint  [tiltx)  occuts  in  the  form  of  mlled  or  water  worn  laa 
called  groixf,  and  in  beds  contained  in  the  upper  chalk.  Sand  consist*  of  siliceous  giBriMk 
Silicic  acid  is  obinineii  by  decomposing  silicate  of  potash  by  dilute  hydrochloric  acid,  ew 
iBting  the  solution  lo  dryness,  and  washing  the  residue  first  with  hydrochloric  acid  and 
with  water,  and  subsequently  igniting  it. 

Thus  ohDiined,  it  is  white,  insipid,  inodorous,  fusible  by  the  oiyhj-drogen  flame,  insolobto  lb 
Iter  and  in  acids  with  the  exception  of  hydrofluoric  acid.  Alixed  wilb  pure  alkalies  orally 
le  carbonates,  it  yields  a  baria  alkaline  silicate,  soluble  in  water,  and  from  which  nciJa  AlM 
wn  the  silicic  acid,  which  in  this  stale  is  soluble  both  in  water  and  acids. 
Silicio  acid,  considered  in  relation  to  medicine  and  toxicology,  ii  inert.  The  nncicntt^lNW 
;lieved  in  Iha  medicinal  properties  of  various  siliceous  gems ;'  and  even  ni  iW  prSMtl 
day,  mAcuAht  (a  siliceous  concretion  found  in  bamboo  stems)  i>  esteemed  as  a  medii'ine  bj  itt 
Hindooe,  Persians,  and  other  Orientals." 

Powdered  flini  (nice  cea/riftu,  Ph.  Lond.]  is  employe<l  by  the  London  College  in  the  pMft 
ralion  ofmedioimit  waters;  and  a  Solution  of  silicate  of  potash  {Hjuor  liliaim)  is  sonMrtiissi  aM 

1.  Sllez  Contilnu,  Ph.  Land.;  Poadertd  FHuI.—TWw  may  be  obtained  by  beating 
mon  flint  to  redness  in  a  crucible.     By  itiis  trenuneni  il  beonmes  brittle  and  readily  reiliM** 
powder.     In  IS4S,  Mr.  Warington^  suggested  the  use  ofpowdereil  flini,a9  a  ineuhaliiaml 
Tider,  to  aid  the  diffusion  of  the  volatile  oils  throijiih  wmer  in  the  preparation  of 

His  suggesikiD  has  been  adopted  by  the  London  Collego.    By  the  tubstiiutian  oTl 
dered  fllni,lbc(^}erlinns  which  have  been  made  to  Ihe  employment  of  sugar,  alcohol,  anj 
neeia,  in  Ihe  preparation  of  these  waters,  are  obitialed.     Powdered  glass,  or  pomiae 
equally  efficacious. 


■  Oelger.  />fair>iut(iiKria  Vninrtalh. 

■  Thonism,  Am  jliunnii  itutaHUk  lU  FlTUPriMltlltafClumiurti,  tdI. 

•  Ht»D.r.  i,t  BmiamminU,  Paris.  IB38. 
'  Xttmt,  Snpi^.iiuinaii  i)ia.  Vnr.d-  Mm.  Mtd.  o.ai,16t«. 

•  S«  Rtoffmy,  Ttbciciki  4i  Matttia  lft4im,  \.  i.  ■^" 
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&  Uqoor  PotMMi  BUkMltki;  Sohaium  of  Siiieatt  tf  PotaA;  Dquar  SUicum)  Uqmr  nf 
flutit,  Thifl  is  obtalDed  by  fusing  together  one  part  of  silicic  acid,  and  two  and  a  half  parts  of 
diy  carbonate  of  potash.  The  fused  mass  is  to  be  dissolved  in  water,  so  that  a  saturated 
■ohHioii  may  be  obtained.  Powdered  flint  or  well-washed  silver  sand  is  sometimes  substituted 
ftir  para  silicic  acid.  This  solution  is  occasionally  employed  in  testing  for  phosphoric  acid  in 
pbotphata  of  alumina.  It  occasions  an  insoluble  precipitate  of  alumina,  silica,  and  potash,  and 
leaf^ea  the  phosphoric  acid  in  solution.  It  produces  a  precipitate  in  a  solution  of  gum  arabic, 
bat  HOC  in  one  of  tiagaeanth. 


Oedeb  XIX.    COMPOUNDS  OF  CHROMIUM. 

Borne  few  of  the  compounds  of  the  metal  Chromium  (Cr  as  28)  have  been  employed  in  medi- 
wde;  and  on  this  account,  as  well  as  from  the  circumstance  that  occasionally  they  have  been 
tdcen  as  poisons,  a  short  notice  of  some  of  them  appears  desirable. 


9L  Aoldmn  Chromioum.  —  Chromio  Aold. 

Formula  CrO*.    EqmoakiU  Wtighi  52. 

JFWvoEide  0^  CArofimim^-'The  readiest  mode  of  obtaining  it  is  as  follows:  Add  1^  measures 
of  ooDcentmted  oil  of  vitriol  (free  from  lead)  to  1  measure  of  a  cold  saturated  solution  of  bi- 
cbmnate of  potash.  Dark  crimson  needles  of  chromic  acid  are  deposited :  decant  the  liquid,  and 
place  the  crystals  on  a  thick,  flat  tile  of  biscuit  porcelain ;  compress  lor  a  considerable  time  the 
OijBtals  by  another  tile  placed  over  them.  On  removing  the  chromic  acid,  it  will  be  found  dry.' 
Aoooitling  to  SehrdfiiBr,^  acid  thus  obtained  contains  6  or  7  per  cent,  of  potash,  and  0.7  of  mil* 
phnric  add.  For  medicinal  purposes,  however,  this  impnrity  is  unimportant. — Chromio  acid 
O0eim  in  mby  red,  prismatic,  deliquescent  crystals,  whoee  taste  is  soar,  acrid,  and  metallic.  It  is 
■oiuble  in  water,  but  the  solution  is  decomposed  by  solar  light,  and  deposits  the  oxide  of  chro- 
■riam.  It  dissolves  also  in  alcohol,  and  from  this  solution  the  green  oxide  is  slowly  deposited. 
ll  it  a  powerful  oxidizing  and  bleaching  agent,  especially  for  organic  substances,  yielding  half 
ili  oxygen  and  passing  to  the  state  of  the  green  sesquioxide.  2CrO'  ^  CtKl^O^,  It  stains  the 
■kin  yelk>w,  and  the  stain  can  be  removed  by  an  alkali  only^  Its  action  on  the  living  snrfkce 
if  tbiit  of  a  chemical  irritant  If  there  exist  the  slightest  abrasure,  it  causes  painful  wounds. 
The  tiooblesome  sores  produced  on  the  hands  and  arms  of  dyers  who  use  the  bichromate  of 
poiHh  are  ascribed  by  Ducatel'  to  the  action  of  the  free  chromic  acid.  If  swallowed,  the  acid 
wooki  doubtless  act  as  a  corrosive  poison,  like  the  other  mineral  acids.  Mr.  Ure*  observes  that 
m  an  eseharotie  "  it  is  exceedingly  convenient  for  application,  inasmuch  as  it  consists  of  a  thick 
■ysiBlline  pap,  which,  when  rightly  managed,  does  not  spread  beyond  the  prescribed  limits; 
•sd  to  soon  as  its  erosive  operation  is  flnished,  passes  into  the  state  of  inert  pulverulent  sesqui- 
Olide.''  He  employed  it  with  success  as  an  application  to  ulcerated  piles.  Its  application  was 
Mowed  by  acute  burning  pain  and  the  formation  of  a  slough :  this  became  detached,  the  ex- 
emamce  withered  and  shrunktand  the  patients  became  perfectly  relieved. — Chromic  aoid  is 
MBployed  as  a  bleaching  agent  for  palm  oil.^  In  the  event  of  poisoning  by  chromic  acid,  the 
bail  antidotes  would  be  probably  a  mixture  of  chalk  and  either  milk  or  white  of  eggs  and  water 
(aaa  Atana  Biekromoi), 


82.  Potassfid  Chromates.  —  Chromates  of  Potash. 

Two  compounds  of  chromic  add  are  known — ^namely,  the  neutral  chromate  and  the  bichro- 


ChzomaB;  Neutral,  Yelbw,  or  Monochromatt  of  Pottuh ;  Kali  Chromicum  ftavum^ 
■  XO^CrO*;  Equivalent  weight  100. — Prepared  by  igniting  a  mixture  of  4  parts  of  native  chro- 
a  Alila  of  iron  {ehromemn  ore)  and  1  part  of  nitre,  dissolving  out  the  chromate  of  potash  by 
1  ^tai,  and  crystallizing.  Sometimes  Chili  saltpetre  (nitrate  of  soda)  is  substituted  for  nitrate 
a  of  pocuh,  and  chromate  of  soda,  instead  of  chromate  of  potash,  obtained.  Chromate  of  pot- 
~  '  fiynna  yellow,  prismatic,  anhydrous  crystals  belonging  to  the  right  thombic  prismatic  system. 


*  Waringtoa,  Procttdings  oftht  Cktmical  Society ,  Dec.  7, 1841. 
^  Chemical  Oaxetu,  Oct.  1843. 

*  Journal  of  the  Pkiladelphia  ColUg*  of  Pharmacy,  1694:  also,  Joum.de  Chim.  Mid.  t.  X.  p.  439, 1834. 
«  Lamdam  Medical  aaxetu,  March  21, 1845.  *  Koapp's  Chemical  Technelegyt  vol.  i.  p.  434. 


INORGANIC  BODIES.— CsBOMATB  of  Potash. 


Tlieir  IBsic  i>  cooling,  hiuer,  flyplic 
ratud  vriiti  siilplinleorBoditis  M>me 
of  foila  conuiii  about  S2  per  ceni 
droul.  Tlie  toral  uclion  of  cbrorr 
doaef,  it  acu  at  an  lirimni  and  rai 
Died  na  an  emeliu  instead  of  tarn 
iU  Bb«orpt[on,  it  acta  apecjlically  i 


[  and  naial  i 
tioni  it  augments;  and  also  o 
Gmeliii'  iiaies  ihai  a  dmchin 
of  the  neck,  cniiseil  on  liie  B 
vomiting  of  a  fiotby  mucun,  a 


and  metal  tic.  Enlmann'auitM  ihiit  rliromale  oTta^st  n<liill9- 
imejBul)StiIiiicdforchromateofpotB«h.  Crystal* of cliracna IB 
of  water,  whereas  those  of  cliromale  of  pota«b  ate  inhf- 
Its  of  potash  it  irrilaai  and  musdc.  Swallowei)  in  htfV 
iiic  poiion.  In  smaller  dotei  ii  occasinni  vmnititig,  and  H 
■ixed  antimony,  than  which  it  leu  freijuenily  purgea.  AIM 
'a,  aepeeially  iha  conjuncliva  and  Itia 


i1>rane>,  which  it  irritates  and  even  inflames,  and  whoae  m 
the  nerTDus  system,  causing  pnratysis  and  coniubions.  C.  G. 
if  it  in  powder  introduced  inio  the  cellular  lisiae  under  the  skin 
SI  day  dulners  and  diiiociioation  for  Ibod ;  on  the  aecond  day 
III  (he  secratlon  of  a  purifarm  muwu  frnm  ibe  conjunciiva  ;  en 
' '    ,  itaggering;  da  the  fourth  Joy  difll- 


I 


the  tliird  day  vomiiing,  weakness  of  the 
cult]'  of  brealliing  and  ewallawing  ;  on  iba  fifth 
on  the  sixth  be  died.  The  larynx,  broatlii,  and  small  bronchial  tubes  oonlnined  inembnoOM, 
polypous,  and  strin|!y  tnnsses  of  fibrinous  mucus  tinged  wiili  blood.  Tbe  nota  was  filled  with 
a  puriform  mucus,  and  ilie  conjunciiva  was  inflamed  and  covered  wiili  tbe  sama  kind  of  ■eem- 
lion.  Beindi' has  bIki  made  some  experiments  wiib  ii.  Hs  found  its  effwls  aimilar  lo.  but 
•omewhat  milder  than,  ihoso  of  tbe  bicbromate.  Cbromate  of  potash  bos  lieen  nnployed 
medicinally  by  Jaoobaon,  Jensen.  Radius,  and  Holsofaer.'  Internally,  it  Iihi  been  employeil  *i 
■a  emetic,  both  in  adults  and  children,  as  a  substitute  Ibr  tailnrizeil  anlimony.  It  has  also  bnn 
administered  as  an  eipecioiant  and  diapbnreiic  in  catarrh.  Externally,  it  bai  been  applied  as 
■  cansllc  to  destroy  fungous  ciowtbs,  eicrescences,  and  n»«i.  A  tolulion  of  one  part  of  il  in 
(en  parts  of  water  has  been  dropped  into  [be  eye  twice  daily  in  pustular  rbeiiniBlio  opblbalrMa. 
A  solution  of  it  has  nlto  been  U*ed  as  a  topical  application  lo  ulcers,  fcalled  bead,  and  pilyriaiis 
versicolor.  Bibulous  paper  soaked  in  a  solution  of  three  drachms  of  Ibis  soil  in  two  ounoee  of 
dlstilleil  water,  dried,  rolled  into  a  cylindrical  form,  and  fastened  by  mucilsge,  lias  been  em- 
ployed as  a  moxa.  [|  develops  a  strong  heHi,Bnd  is  said  lo  bum  wtihoul  requiring  to  be  blown 
upon.  Laitly,  a  solution  of  one  drachm  of  the  enlt  in  ihirly-lwo  ourtces  of  water  baa  been 
used  BS  an  anlisepiic  liquor  (ftquor  contrrvalrix)  bmli  for  living  anil  denil  pans. — Dme,  as  «a 
emetic,  from  two  to  Ibur  grams  for  adulu;  nnd  from  a  grain  to  a  icrain  and  n  half  Ibr  ohltdmi. 
If  tLree  grains  of  il  be  dli»lved  in  two  ounces  of  water,  a  Mblea|iaonful  may  be  adminiawmd 
every  ten  minutes  unill  vomiting  is  provoked.  As  an  eipectonini  nnd  alterative,  the  doa*  la 
from  an  eighib  to  half  a  (train.  Exiernnlly,  it  is  employed  either  in  the  form  of  powder  or  in 
solution  :  ilic  loluiion  consists  of  from  Jss  to  3iss  of  tbe  sail  to  fj]  of  water.— An  lidoie,  MB 
Palima  Bidtnmai. 

2.  FotaBBse  Blcliromaa ;  Birhnmali  0/  Paliuh ,-  Kiili  Ckrominm  rubnim,  KO.^CiO* ;  &)ii- 
valeni  weight  152. — Obuiiiied  by  ail  ding  sulphuric,  nitric,  or  acrtie  acid  lo  a  solution  of  te 
neutral  chromHie.  and  selling  aside  the  soluiion  to  crystallize.  Il  forms  orange-nvl,  anhydllMti 
quadrangutar  prismatic  crystals,  soluble  in  lOparu  of  cold,  and  in  leu  of  hot  water,  but  luMl^ 
bla  in  Blcobol.  Thh  soil  has  been  ured  as  a  source  of  oxygen  (see  aMt,  p,  'iVi).  Il  is  onl«cad 
by  the  Dublin  CdUgt  in  the  prepnraiion  of  Soda  VaTaiaitai.  It  is  eniployed  in  ihe  bteadtiBiaf 
palm  oil  (see  Elaa) ;  and  as  a  chemical  leat  for  tbe  deieciioii  of  sniivine,  &c.  Its  lasts  ixmI- 
ing,  bitter,  and  metallic.  lu  topical  action  is  thai  of  an  irritalil  anil  caustic  lis  solutkM  Int 
tales  Ihe  skin.  In  workmen  who  habiiually  employ  it,  it  osnsioos  an  enipiion  of  MMH 
which  after  a  little  time  become  pustular,  and.  if  the  use  of  il  be  coolinued,  ihe  puslatM  fr 
gmerote  into  sloughs,  and  painful  uloers  are  in  ibis  way  fotmed.'  Baer*  smtra  tbai  mal^ 
some  ulcers  are  produced  by  it  wherever  Ihe  slightest  erosion  of  Ihe  skin  eiMls.  lillimtinpi 
into  the  Biomach,  or  applied  lo  wounds  of  animals,  it  cauiea  vomiting,  diHiculiy  of  leipftalioai 
pamlyais,  convulsions,  and  deulh,'  In  the  human  tubjecl  several  fatal  cafes  of  polsoninc  bf  il 
have  occurred.  In  some  il  appeared  to  kill  by  ila  iriitan I  and  caustic  effect*  011  the  slBBwek 
and  bowels.'  At  other  limes  deaib  bas  oocuned  independently  of  these  eBecU,  ant  from  tte 
action  of  tbe  poison  either  on  die  blood  or  on  tbe  nervous  system.'  Toiicokigkal  wrlMs 
usnally  ascribe  it  lo  an  nciion  on  the  nervous  system;  but  the  infiuence  of  this  and  aim 
poisons  on  die  blood,  *s  a  cause  of  death,  deserves  more  allenlion  than  liaa  bitbarlo  bma  !*■■' 
10  it    Dealh  by  nect»min  is,  1  suapeci.  of  more  fre<)iieni  occurrence  tlian  is  commonly  np- 


>  f>MpiH(»Kl>V.kil  CrnlraUBIallfb'  IM4.  p.  15. 

•  rtmcki  bSer '•>  ITtntMcca  rf.i  Bs'sK.  SIrmh'asf.  r«r«ii>,  A<:.TDbbg<n,  I8M.  Dsealsl.  OrMs, 
and  HVMsl  nihir  writers  qaole  Ibc  eiperinssta  of  QduIIb  db  bichrnmiitr  nf  pausll  i  »ni  Uie  oalf  dss- 
nwls  whoH  effeels  srsBOtieed  ia  Ihe  above  urork  is  the  aeslnl  chrtiniBU  iiHiif  rulit  lArsntMiiro  tafji. 

•  Btitim  anJ  FtrHf  Mtdital  Rnitv,  vol.  vil.  p.  SOS.  leOV. 
•8h  Dierkub,  DU  Hwln  faUfctnt  in  dtr  JtfaMn'a  Mtiiia.  Bd.1.9.  IK,  1S3T;  alse,  H4.  111*. 

esa,  ISI7.   Likewist,  ABskeatimavr,  Jli>  a>wn>  AmiiHiiul.  tM«. 

•StcDr.Duaeaa.tB  iba  £d<M.  tliiical  mat  Surfiitl  />amaJ,rul.xivi.  p  lU,  16%:  alas,  Df.  V. 
CuidIb.  IB  Ihe  Bsae  jourasl,  vul.  Hviii.  p.  301.  IBR. 

•  Qii'>I«l  by  Dusali-I,  Jgiim  a/l*<  J-Mlarfifphia  rstl>n,  IKK. 

'Baer.qaDledbrDBnKl.  •  Wilson,  LmJ,  M.rf,  Gaz  vol  uiiil.  p. m. 
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powil.  In  mediciDe  it  bas  been  used  as  an  external  agent  only.  Dr.  Cumin  thinks  that  if  it 
wete  cantiousljr  administered  internally  **  it  may  be  /bund,  like  arsenic,  to  possess  considerable 
tonic  'virtoes.'*  He  used  a  saturated  solution  of  it  as  an  application  to  tul^rcular  elevation?, 
gicieBcencea,  and  warts.  **  In  these  cases  the  new  growth  has  sometimes  been  removed  by 
•bKaptiOD  without  any  slough ;  but  where  a  slough  has  formed,  it  has  always  served  to  expe- 
diia  the  cnre^and  in  no  instance  have  I  seen  it  to  be  followed  by  a  deep  or  unmanageable  ulcer* 
■tion."  In  one  case  it  "  was  the  only  remedy  which  acted  effectually  without  causing  such 
intolerable  pain  as  to  preclude  the  continuance  of  its  application."  Hauche*  found  it  useful  for 
removing  syphilitic  excrescences  without  producing  scabbing  or  suppuration.  It  promoted  the 
cicatnzation  of  ulcers,  and  proved  useful  in  scrofula  and  cancer  uteri. — For  external  use  it  has 
been  empk>yed  either  as  a  caustic  in  the  form  of  powder,  or  in  that  of  aqueous  solution.  The 
latter  is  made  by  dissolving  from  ^ss  to  3J  of  the  salt  in  f]^j  or  fl^iss  of  distilled  water.  Cumin 
employed  a  saturated  solution. — Berndt  tried  the  effects  of  carbonate  of  potash,  sulphate  of  iron, 
and  tincture  of  galls,  as  antidotes;  but  they  did  not  in  any- way  neutralize  the  effects  of  the 
poison.  In  a  case  of  poisoning  by  it,  tlie  best  treatment  would  be  probably  a  mixture  of  either 
cbnlk  or  magnesia  with  either  milk  or  the  whites  and  yolks  of  eggs  mixed  up  with  water.  If 
vomiting  be  not  present,  emetics  may  be  administered. 


Obdee  XX.    COMPOUNDS  OF  MANGANESE. 


n'ltm,  or  Manganum  (Mn  =  28),  is  the  metallic  basis  of  several  compounds 
which  have  been  employed  in  medicine. 


Oa  MANGANESII  BINOXYDUM.  — BINOXIDE  OF  MAN- 

G-ANESE. 

Formula  MnO^.    EquwaUmt  Weight  44. 

History. — ^Native  binozide  of  manganese  has  been  long  known  and  used  in  the 
maufiusture  of  slass  (magnesia  vitriariorum,  vel  magnesia  nigra) ;  but  until  Kaim, 
in  1770,  Bucce^ed  in  extracting  a  peculiar  metal  from  it,  it  was  usually  regarded 
If  an  ore  of  iron.  It  is  commonly  termed  native  black  or  peroxide  of  manganesey 
or  for  brevity  manganese.  It  is  the  manganesii  hinoxydum  of  the  London  Phar- 
maoqpoQia — ^the  manganesii  oxydum  of  the  Edinburgh  Pharmacopoeia — the  man- 
g<mmi peroacydum  of  the  Dublin  Pharmacopoeia. 

Natural  History. — The  oxide  of  manganese  used  in  chemistry  and  pharmacy 
18  tlie  natiye  anhydrous  binoxide,  called  by  mineralogists  pyrolusite.  It  is  found 
in  great  abundance  in  Cornwall,  Devonshire,  Somersetshire,  and  Aberdeenshire, 
from  whence  much  of  what  is  met  with  in  commerce  is  obtained.     The  princi- 

Gil  mines  of  it  are  in  the  neighbourhood  of  Launceston,  Lifton,  and  Exeter.  The 
pton  Pyne  mine,  once  celebrated  for  its  oxide  of  manganese,  has  yielded  scarcely 
waj  for  several  years  past,  if,  indeed,  it  be  not  completdy  worked  out  Pyrolusite 
b  also  found  in  Saxony,  Hesse,  Bohemia,  Hungary,  Silesia,  France,  and  other 
coontries  ci  Europe.  50,000  cwts.  are  annually  obtained  in  the  neighbourhood  of 
Bmenan  (Dierbach). 

Preparation. — Native  binoxide  of  manganese,  after  being  raised  from  the  mine, 
la  broken  into  small  pieces  about  the  size  of  peas,  and  then  washed  to  separate  the 
earthy  imparities.     It  is  afterwards  ground  in  mills  to  an  impalpable  powder. 

Profirtisb. — ^This  mineral  occurs  massive,  columnar,  crystallized,  and  pulveru- 
lent :  the  form  of  the  crystals  is  the  right  rhombic  prism.  The  massive  variety 
haa  sometimes  a  metallic  lustre,  but  is  generally  dull  and  earthy;  its  colour  is  iron- 
blaok  or  brownish;  it  soils  the  fingers  in  handling  it ;  its  sp.  gr.  varies  from  4.7 
to  4.9 ;  it  is  tasteless,  odourless,  and  insoluble  in  water ;  it  yields  a  bkok  powder. 

OharfKien9Hcs,^^Yfhen  heated,  it  yields  oxygen  sas  (see  ante,  p.  298).  If  it 
be  mixed  with  common  salt  and  sulphuric  acid,  and  the  mixture  heated,  chlorine  is 

>  Quoted  by  Rieeke,  DUmmm  Arvmmiiul.  ISiO. 
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evolved  (see  anle,  p.  378).  Ilcated  wil.h  Bulphurio  acid,  it  evolves  oiygen,  and 
forms  a  sulphate  of  the  protoxide  of  maDganese.  It  13  infusible  before  i^c  blow- 
pipe, dissolves  in  fased  boras  with  efferresocnce,  and  colours  the  globule  of  hi 
ametliystiDe  colonr.  If  it  be  digested  in  hydrochlorio  acid  until  ehlorine  ceane  to 
be  evolved,  and  the  solntion  be  slightly  supersaturated  with  Bmn]oni&,  vro  get  rid  of 
the  sesquioxide  of  iron  ;  the  GlteTcd  liquid  throws  down  a.  white  precipitate  wilb 
ferroojanide  of  potassium. 

Co.ypOBiTiOM. — Pure  biaoiide  of  manganese  has  the  following  compositioa : — 
Jlomt.        Eq.  Wt.        Fa  Ctnl.       Farchammtr.  Bers.  ^Jhfstitsi. 

MiiTiganesi: 1 28 63.64 83,65 04.09 

OifgeD 2 16 36.36 30.38 39.08 

Bitioxlde  of  MBiigHn»G  1 41 100.00 100.00  ....    100.00 

PURITV. — ^Tbe  native  binoxido  is,  however,  never  pure;  it  usnalljr  contains 
oxide  of  iron,  carbonate  of  lime,  sulphate  of  baryta,  and  argillaceous  matter.  Its 
parity  is  jodged  of  by  the  quantity  of  oxygen  which  it  is  capable  of  yielding  (see 
unfe,  p.  293),  or  of  the  quantity  of  chlorine  set  free  when  this  oxide  and  hydro- 
chlorio  acid  are  allowed  to  act  on  each  other.  The  quantity  of  chlorine  set  free 
can  be  esUraated  by  the  quantity  of  protosulphale  of  iron  which  it  peroxitUiea.' 
The  brown  varieties  are  inferior  to  the  black  ones. 

Il  dianolvea  in  lifdiochloric  acid  with  llie  evoliilion  of  clilorint^. — PA.  limd. 

Muriatic  aciil,  aided  bj  heal,  di»KilTG«  JE  almoti  enlirely,  discngugins  chlorine :  heai  diMQ- 
gaget  oiygen. — PK.  Ed, 

Physioloqicai.  Effects. — The  effects  of  this  substance  are  imperfectly  known. 
Kapp'  regards  it  as  a  permanent  stimnlant,  and  says  it  promotea  the  appotjte  and 
digestion.  Vogt^  places  it  among  the  tonics,  and  considers  it  to  be  iotennedUlV 
between  iron  and  lead ;  but  his  views  are  altogether  theoretical,  as  he  does  aot 
seem  to  have  employed  it.  Dr.  Coupar*  has  described  several  eases  of  diseue 
which  took  place  among  the  men  engaged  in  grinding  it  at  the  chemical  works  of 
Messrs.  Tennant  &  Co.  in  Glasgow  :  from  these  it  appears  that,  when  slowly  intro- 
daced  into  the  system,  it  produces  paralysis  of  the  motor  nerves.  The  diseiM 
commenees  with  symptoms  of  paraplegia.  It  differs  from  the  paralysis  of  lead  in 
not  causing  colica  pietonum  or  constipation,  and  from  mercury  in  first  affeoting  the 
lower  extremities,  and  in  not  exciting  tremors  of  the  affected  part. 

hUsoimnic  Acid. — Huiiefeld'  gave  lo  a  mbliii  nenily  iwo  dnichmi  of  manganoaio  add  in 
Ihiee  days  in  dosea  of  ten  or  flOeen  Brains.  The  onlyobviouB  effect  wos  increasnl  ■ecreCino  of 
vrine.  The  animsl  b»ing  killed,  the  perituneum  ami  exiarnal  coal  of  the  rolon  wer«  fimnd  tl 
>  greeniih  colour  [protoxide  of  manganese  is  gceen],  the  tnugclcs  were  teadity  laeenlod  mi 
iptle,  the  livec  was  inflamed,  the  tille  increaied. 

Uses. — It  ia  rarely  employed  in  medicine.  It  appears  to  have  been  employed  JO 
the  last  ccntuiT  in  the  treatment  of  inSammatory  fevers.'  Grille'  long  now 
observed  that  the  workmen  in  the  maogaoese  mines  at  Macon  were  not  subject  to 
the  itch ;  and  that  others  who  became  affected  with  this  disease  were  cured  by 
working  in  the  mines.  This  led  him,  aa  well  as  Morclot"  and  others,  to  employ  it 
in  cutaneous  maladies.  Kapp  administered  it,  as  well  as  the  salts  of  manganew, 
internally  as  well  as  externally  in  the  varioos  forms  of  syphilis.  lie  used  it  with 
benefit  in  herpes,  scabies,  and  the  scorbutic  diathesis.  Brera*  gave  it  in  chloimi, 
scorbutus,  hypochondriasis,  hysteria,  &c.  Otto^^  administered  it  in  cachectic  coin- 
phunls  with  fitvourablc  residta.     Odier"  employed  it  in  cardiolgia.     It  has  bwi 


minu  nfClumUtif,  p.  S3S. 

[*./.  Mid.  EiT,  1630,  qunlsd  by  "Wil 
.l.CA.  Pui.aiHii  mofniiia  Diiri 
■le»D«Lai,  Did.  it  Mai.  MM.). 
HH.xiuli.n. 
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employed  as  an  absorbent  in  tbe  treatment  of  old  nloers^  as  a  depilatory,  and  as  a 
remedy  for  skin  diseases,  especially  itch  and  porrigo.^  Engler"  employed  it  with 
benefit  in  scrofula. 

In  chembtry  and  pharmacy  it  is  employed  in  the  manufacture  of  oxygen,  chlo- 
rine, and  iodine.  In  the  arts  it  is  used  by  the  bleacher,  for  the  production  of  chlo- 
rine ;  by  the  glass-maker  to  destoy  the  brown  colour  communicated  to  glass  by. 
iron,  and  to  give  an  amethystine  tint  to  plate  glass ;  and  by  the  potter  for  colour- 
ing earthenware. 

Administration. — Internally,  it  has  been  given  in  the  form  of  pills  in  doses 
Tvying  from  three  grains  to  a  scruple  three  or  four  times  in  the  day.     As  a  local 

Jnt,  it  has  been  used  in  the  form  of  gargle^  composed  of  two  or  three  drachms 
the  finely-powdered  oxide  diffused  through  five  or  six  ounces  of  barley-water. 
An  ointment  consisting  of  one  or  two  drachms  of  oxide  to  half  an  ounce  or  an 
onnce  of  lard  has  also  been  used. 


84.  Manganesli  Carbonas. — Carbonate  of  Manganese. 

Formula  MnO.CO'.    EqmvaUrU  Weight  58. 

Manganum  Carbonieum. — Occurs  native  as  dialbgUe  or  tpathote  manganese.    Found  in  small 

Smntities  in  some  mineral  waters,  as  those  of  Carlsbad,  Marienbad,  Franzensbad  (or  Eger), 
dnigswart,  Alexisbrunnen,  Altwasser,  Ems,  Driburg,  &c.  Obtained  in  the  form  of  hydrate 
bj  precipitation  from  the  protochloride  or  protosulphate  of  manganese  by  the  carbonates  or 
^carbonates  of  potash  or  soda.  It  should  be  washed  with  boiled  water  and  dried  in  vacuo 
OTer  sulphuric  aci(L  If  washed  with  water  containing  air,  and  dried  in  the  air,  a  portion  of 
the  salt  is  converted  into  the  hydrated  sesquioxide  of  manganese,  which  gives  it  a  brownish  or 
pale  red  tint.  Hydrated  carbonate  of  manganese  is  a  snow-white,  odourless,  tasteless  powder, 
which  is  insoluble,  or  nearly  so,  in  water.  It  consists  of  2(MnO,CO')-{-HO.  The  medicinal 
powers  of  this  salt  are  scarcely  known.  Wibmer^  gave  six  grains  of  it  to  rabbits  daily  for 
manj  weeks  without  observing  any  effects  therefrom.  The  animal  was  killed,  but  neither  in 
the  blood  nor  muscles  could  any  chemical  changes  be  detected.  The  dose  of  it  for  adults  is 
from  grs.  x  to  9  j* 


95.  Manganesii  Sulphas. — Sulphate  of  Manganese. 

Formula  MnO,S03.    Equivalent  Weight  76. 

Manganum  Sidphuricum. — Found  in  some  mineral  waters,  as  those  of  Cransac  in  France, 
and  of  the  Alexisbad  in  Germany.  It  may  be  obtained  by  dissolving  carbonate  of  manganese 
in  diluted  sulphuric  acid,  filtering  and  evaporating  the  solution  so  as  to  yield  crystals.  This 
mlt  18  extensively  used  by  dyers  and  calico-printers.  A  solution  of  it  entirely  free  from 
iron  is  prepared  for  them  "  by  igniting  the  peroxide  of  manganese,  mixed  with  about  one-tenth 
of  its  weight  of  pounded  coal,  in  a  gas  retort  The  protoxide  thus  formed  is  dissolved  in  sul- 
phuric acid,  with  the  addition  at  the  end  of  a  little  hydrochloric  acid  ;  the  sulphate  is  evapo- 
nied  to  dryness  and  heated  again  to  redness  in  the  gas  retort.  The  iron  is  found  aAer  ignition 
in  the  state  of  peroxide  and  insoluble,  the  persulphate  of  iron  being  decomposed,  while  the 
tiilplmte  of  manganese  is  not  injured  by  the  temperature  of  ignition,  and  remains  soluble. 
The  •olution  is  of  an  amethystine  colour,  and  does  not  crystallize  readily.'*'*  The  anhydrous 
•■It  is  a  white,  friable  mass,  having  a  bitter,  metallic  taste,  and  being  soluble  in  two  parts  of 
water  at  59°,  but  insoluble  in  alcohol.  Crystallized  sulphate  of  manganese  contains  water,  the 
qmiDtity  of  which  varies  with  the  temperature  at  which  the  crystals  are  formed.  These, 
obtained  by  gentle  evaporation  at  a  temperature  of  from  68®  F.  to  86°  F.,  consist  of  MnO,SO*, 
4H0;  those  formed  between  45°  and  68°  consist  of  MnO,SO*,5HO;  while  those  produced  below 
43°  are  composed  of  MnO,S03,7HO. 

C.  G.  Gmelin*  tried  the  effect  of  the  sulphate  of  the  protoxide  of  manganese  on  animals,  and 
iband  that  it  caused  vomiting,  paralysis  without  convulsions,  and  inflammation  of  the  stomach, 
small  intestines,  liver,  spleen,  and  heart.     He  notices,  as  a  remarkable  fact,  '^  the  extraordinary 

*  Rayer,  Tr*atis4  on  Skin  Diseases,  by  Willis,  p.  58. 

"  Dierbach,  Die  neuesun  Entdeek.  in  d.  Mat.  Med.  Bd.  iii.  S.  843, 1847. 

'  Die  Wirkung  der  ArxneimitUl.  ttnd  Gi/U^Bd.  iii.  S.  270, 1837. 

'  Graham,  Slemsnts  of  Ckemistrf.  •  Versueke  iibtr  die  Wirkungen  des  Baryts^  &c.  1824. 
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t  Chloiidum. — Chloride  of  KCanganese. 

a  MnCl.    EjuiniUnt  Wiight  S3.5. 

I  Muriali  of  ManganiUj  Manganum  Chbralum. — Occurs  in  tamv 
tt  Karlshniler  Bt  Kteuzosct.  Ii  may  be  pracurBti  by  liinotTiDg 
D  hydrochloric  acid.  It  is  obtaioed  as  a  lecondary  prodocl  in  ihe 
"  n  peroiide  of  manganeBe  and  hydrochloric  acid.  The  teaiiluBty 
>  chloride  of  manganese  and  pcrchlotida  of  iron.  To  separais  ibe 
lUqaid  to  drive  off  ibe  excess  of  acid.  Then  dilute  with  water  anil 
IMS,  which  decomposes  Iho  perchloride  of  iron,  precipitates  peroxide 
le  of  manganese  ia  Bolution,  One-fouttb  of  the  impure  solution  should 
Iba  addition  of  carbonate  of  soda,  a  suHicient  quantity  of  carbonate  of 
IB  remaining  three-fourths  of  the  aolution  of  its  iroa.  The  purifled 
■nganEso  fields,  on  evaporalion,  rose-ted  or  colourless  crystals  of  Ihe 
ogmneae,  MnCI,4H0.  If  these  be  gradually  healed,  the  whole  of  the 
I  the  anhydrous  chloride  remains.  It  is  a  roie^oloiired,  taiDellar, 
tit,  hBTing  an  astringent  saline  taste,  and  being  easily  soluble  both  in 
tflbcts  are  analogous  to  those  of  the  sulphate  of  manganese.  It  has 
roelly  and  internally.     In  scorbutic  aSectious,  and  syphilitic  ulceration 

Kapp  employed  a  solution  of  it  as  B  Ksrgle.  Intertially  it  has  beea 
neous  aSeclions.     Osborn  gave  an  alcoholic  solution  of  it  inlernally  to 

the  nose.  The  dose  of  it  is  from  grs.  iij  lo  gri.  i,  in  watery  or  alcoholic 
nils.  For  gargles,a  solution  of  from  3j  to^iij  in  a  pint  of  water  maybe 
de  of  using  them  was  as  follows :  One  ounce  of  carbonate  of  manga- 
'  the  aid  of  heat,  in  two  ounces  of  tiydrochloric  acid ;  and  to  Ihe  cold 
ounce  of  alcohol  is  to  be  added.  Of  this  solution,  from  ten  to  flftaen 
«  daily,  until  a  feeling  of  giddiness  is  perceived.  When  it  is  desired 
uiokly,  from  tea  lo  twenty  drops  may  be  taken  every  four  hoars. 


anesil  AoetaB.  —  Aoetate  of  ManganeBe. 

[■  MnO,OH>0>;  or  Mitn,A.    EfuttntZmC  WiiglU  87, 

Obtained  by  dissolving  carbonale  of  the  protoxide  of  mangBtiese  in 
and  evaporating  the  solution  so  that  it  may  yield  crystals.  Cflico- 
nizing  sulphate  of  manganese  with  acetate  of  lime.  MnO,SO*-|- 
0*.  This  salt  forms  iraDspareni, pale-red,  rbombcridal  ubles,  which  are 
1  whose  taste  is  astringent  and  metallic.  It  Is  soluble  in  3)  parts  of 
lol.  It  has  been  used  in  medicine  by  Kepp  as  one  of  the  milder 
The  dose  is  from  Ave  lo  ten  grains,  A  solution  of  one  scruple  of 
rf  water  has  been  employed  as  a  gnrgle  in  apbthie. 


.    ARSENIC  AND  ITS  COMPOUNDS. 
98.  Axsenloum. — AToenlo. 

Si/mbel  As.    SqimialaU  Waghl  75. 

nio  is  not  used  in  medicine,  yet  as  it  is  a  poisonous  substance  (or,  at 
properties),  and  as,  in  medioo-legal  inquiries  respecting  arsenical 
s  necensary  in  order  to  establish  the  presence  of  an  arsenical  compound, 
equUite, 
in  mineral  kingdom.'     It  occurs  in  the  metallic  state,  and  in  combina- 

ud  Cooorbe  (7«<n>.  CMm.  MM.  torn.  v.Ss  8«r.  pp.  4m  and  SXI,  1B3S}  also, 

(.April,  1840),  imd  of  Bmnia  (Mid.  Ligali,  Si  MH.  t.  iii.  p.  U9),  that  the 
V  men,  »  well  as  lbs  boon  of  hfoltbr  hDfKi.  uien,  and  iliHp,  coDtainad 
lie),  hive  not  been  confirmed  by  tlis  upcriuicnts  of  I)r,  Q.  O.  &m>  (Ony'i 
Du^er  aod  FLaudin,  and  of  Chcnllier  (JoKni.  Cliim.  Mid.  t.  vii.  3e  Sir.  p. 
leMn  sppoiDtHl  by  th«  Ftmch  Acadetny  to  report  oo  Marsh's  BpBaratus 
p.  US.  IStl) ;  oC  ilsrbct,  Faara,  and  Hsgosty  (IHd.  f.  tU},  as  w<ll  as  M 
aAaitstliBl  MeaDiiotprWDraarse)i[orramt>an(a(Tnii(Ki  TiaialttU,t.i. 


XNOBOANIC  BODIES-^Abseniods  Acid. 


I 


lioa  Willi  oif  gFn.  vriib  salpliur,  and  wiib  other  meinls.     There  i 

it  wiih  axjrgen — nnmely.  armiaia  arid  and  armic  arid,  the  laiter 

wilh  buei.  forming  anoiiaUi,     Two  •ulphurets,  also,  are  found  nalirc — nmmelr,  trpimnl  and 

rtalnar.     It  bai  ■!■□  tieen  found  ia  tome  mineral  mwra.' 

On  (be  inrge  frale  it  is  otNaioed  bj  beaiinK  mispickel  (arseoinl  pjrritet).  FeAt,FeS*,  id  (anbeD 
mbc*  orlabulat  reiDiu^  ineiHllicar>eiiic,Ai,  sublimes,  leaving  behinit  sulphaiet  Dfiton,  SFeS. — 
On  Ibe  tmall  icale  it  is  osnaliy'  obtained  1^  tublimaiioii  rrom  a  mixture  of  arMniou  acid  aad 
Eharcml,  or  oranenioiu  acid  and  black  flux  (see  aali,  p.  469).  The  acid  is  deoiiiliEed  bf  tb< 
auhm.  SA»(J>+3C  =  aA»+3CCP.  The  potasM  ofihe  black  flux  aervei  to  prerenl  Ibe  «*». 
ulizalion  of  Ibe  nrwniou)  add  until  this  bas  acquired  a  lafBcienl  (empeiBtate  for  in  perfed 
raduclion  by  lbs  csrinn. — Metallic  arsenic  majr  also  be  obtained  by  healing  arsenic  acid  or  a 
sulpborel  of  arsenic  wilh  block  fluxi  if  a  lulphurel  of  aisenio  be  employed,  the  prodncu  ara 
an  alkaline  ■ulpliurel.  carbonic  aoid,  and  metallic  arsenic,  which  suUimes.  2A«S'-4-6KO-|- 
3C  =  3Afrf3COH-eKS. 

In  orrlcr  to  obtain  pttri  mttathc  antnic  {anmiflim  ;i«rM>i,  C),  the  DhMh  C«Jlfgt  orders  of 
wliile  oxitla  of  arsenic  of  commerce  ^ij :  place  the  oxide  at  the  lealed  end  of  a  hard  German 
Kla«  tube,  of  about  half  an  inch  in  diamelec  and  eighieen  inches  long,  aod.  haling  eovered  it 
Willi  about  rigbl  inches  of  dry  and  conrsely  pulretixed  charcotl,  and  raised  the  pamon  of  the 
lube  coniaiuing  the  cbarcoBl  to  a  red  heat.  Id  a  few  ignited  coals  be  plaoed  bsnsath  Ibe  Olide, 
•o  as  to  eSecl  its  slow  aiiblimalian.  Wbcn  this  bas  been  accomptished,  the  aietallii:  arsenic 
will  be  found  attached  to  the  interior  of  the  lube  at  its  diiianl  or  cod  exlreuiiiy . — In  condtKling 
tills  procen),  the  riirnace  used  in  tbe  pHrformaace  of  an  or^nic  analysis  should  be  employed, 
and  tbe  fuel  liiould  be  ignited  cbarooel.  Il  will  be  proper  bI»  to  connect  tbe  open  exircraity 
of  tbe  lube  with  a  Sue,  for  the  purpose  of  pieveniing  the  possible  escape  into  Ibe  aparnneai  of 
arsenical  vapours ;  and,  wilh  a  view  of  keeping  il  from  being  plugged  by  the  metal,  to  ituroducc 
occniiDnalty  into  it,  as  the  sublitnalioQ  proceeds,  an  iron  wire  through  a  cork  fixed  (t>al  D0> 
air-ligbl)  in  its  open  extremity. 

Hetalllc  arsenic  is  hani,  very  brittle,  and  crystalline.  Tbe  Ibrm  of  iU  cry sial  is  the  tfaom- 
bohedron  (see  antt,  p.  185).  The  colour  of  tbe  metal  Tariei  from  lin-wbite  lo  steel-Bra)'.  Il 
posseases  considerable  brilliancy,  but  sooq  tarnishes  in  the  air,  and  becomes  dal!  and  dark  gray. 
Sp.  gr.  5.0  to  M.  At  a  low  red  beat  it  volatilizes  wiilioui  fuaing,  and  yields  a  Topour  baring 
an  alliaceous  odours  in  the  open  air  this  lapour  becomes  oxidized,  and  yields  while  fuiDes  nf 
arsenious  acid.  The  physical  characters  of  the  metal  differ  loinewhat,  according  as  this  ettots 
to  Ibe  (naia,  in  the  forn  of  a  ring  lining  a  glass  lube,  or  in  Ihal  of  a  spot  on  a  plate  of  b^>**> 
poroelain,  or  mica. 

Melal lie  arsenic  is  recogniEsd  by  ibe  following  chaiscten:  I,  its  TOlaliliiy ;  S,  its  oonrenkn 
into  a  while  volatile  powder  (arfenious  acid)  when  healed  in  a  tube  open  at  both  endl^  ami 
held  in  an  i»clined  position ;  3,  its  conversion  into  arsenic  acid,  wilh  the  eToIuiion  of  binoiide 
of  nitrogen  pu  when  it  is  heated  with  nitric  acid:  ■,  when  the  nilric  solution  is  ntuionsly 
evaporated  to  dryness,  and  the  white  solid  xeaidue  (arsenic  acid  asoally  mixed  wilh  a  somll 
portion  ofarienious  Buid)  is  touched  with  a  coocentraied  solution  of  nilmie  of  nicer,  n  briek-»il 
arseniate  of  silver  is  produced;  S.  and  if  another  portion  of  Ihe  white  residue  be  dicaDlved  in 
waler,  the  solution  acidulated  by  hydrochloric  imd  sulphurous  acids,  and  washed  sulpbiNMlad 
hydrogen  gu  ba  transiniiled  through  it,  a  yellow  precipitate  {orpimnl)  ii  obtained,  wbkh  is 
'  nt  soluble,  with  decoloration  of  tbe  liquid,  iu  a  (oluiion  of  ammonia. 
/Uen  swallowed,  is  capable  of  acting  as  a  powerful  poison,'  probably  by 
becoming  oxiitined  and  converted  into  arsenioiis  acid.  ' 

~'        '  the  continent  as  fly-poadrr  (poitJrt  auz  rwwAn  ;  Flitgn^i/i)  is  asm  a- 

■ially  mciallic  arsenic  (called  tobab,  or  aialiym  rryUaBitalmm)  which  has  beoome  partially 
oxidized  by  cuiKnura  to  the  air.  It  resembles  ihe  black  or  sulx>xiJe  of  arsenic,  AsO,  add  is 
usually  regarded  as  beinK  a  mixture  of  metallic  arsenic  and  arseniou)  acid,  AfO*. 

Pure  metallic  arsenic  is  used  in  the  preparaiion  of  the  ^rtmri  «  Hydtargyn  H^iriedalii  Li^^r. 


JS».  ACXDUM  ARSENIOSUM.— AK8ENI0US  ACID. 

Fonnula  AsO*.     Eqiavalnt  Wtight  t>9. 

Y, — ArseDiOos  aciJ,  commonly  termed  tthile  anrnir  (arf^iticum  oBtmm), 
/  anfiiie  (nrnenicnm  orydum  album),  is  first  distinctlj  monlioDed  by 
.*  «lk>  9H4US  to  hare  been  also  acquainted  with  metallic  iireenic.'     Hippo- 


Pespabation. 


ei5 


amies*  employed  iftmixir  (orpiment)  and  aarSofiaMr  (realgar)  as  topical  remedies. 
Dioecc^ea*  uao  mentioiis  dpamvor  {orpiment). 

Natueal  Hibtory.— Native  arseaious  acid  ia  found  at  Andreasberg  in  the 
Bjirti,  at  Joachimalahl  Id  Bohemia,  and  at  Bome  few  other  places.     It  is  a  rare 


Prxfabahon. — Areeiiioiu  acid  is  prepared  in  Silesia,  Bohemia,  Sasonj,  and 
Cornwall. 

At  Altenbcrg,  in  Silesia,  it  is  obtained  from  arsenical  iron  (minpickd),  composed 
ct  snlphnr  20.65,  iron  35.62,  and  arsenicum  43.73.'  After  being  reduced  to 
powder,  the  ore  is  roasted  in  a  muffled  furnace  (Fig.  112),  by  which  the  aTseuicum 
IB  eonverted  into  arseaious  acid,  which  ia  conveyed,  in  the  state  of  vapour  o&Ued 


Fig.  113. 


Fig.  114. 


Stdvm  of  llu  Roaiting  Farnaet,  Ctmdennng  Chambtr, 

■  .  Ath-pit.    i.  Fire-plBce.    t,  t,  e.  Biic't  iic^fm  I  li,c,d,e /,  g,  k    Courm  of  the  Tspour. 
ror  mpporting  the  mvltr.    c.  EsnliFn  piuflla     i.i.i   Dnori  mm  the  chiinber. 

Istothccondniiiiiechainber,  /T  Hoppecforin- 

tedtiof  UB  worlcmfla  frum  tlie  arifiDicml  fumei. 

floieert  ofartenic  or  tmeltiHg-houie  tmoke  (H'dUenraveK),  into  the  condeDsing  cham- 
Der  (F\g.  113),  where  it  is  deposited  in  a  pulverulent  form ;  and  in  this  state  is 
called  rough  arsenunu  acid  or  poixm-Jlour  ( Giftm^J). 

^e  rough  acid  is  refined  by  sublimation.  This  is 
effected  in  cast  iron  pots  (Fig.  114),  to  which  cylindrical 
iron  heads  (d)  are  attached,  which  at  the  tops  are  con- 
traoted  into  cones  (e),  each  terminating  in  a  pipe  made 
of  sheet  iron,  and  communicating  with  the  condensing 
eharaber  (Fig.  113).  Heat  is  applied  for  twelve  hours, 
by  which  the  acid  is  sublimed  aod  condeosed  oo  the  sides 
<H  the  iron  head  in  the  form  of  a  glasay  mass,  called 
glaeial  while  arieitic  [iceixgen  Anenikglas),  which  U 
sometimes  purified  by  a  second  or  even  third  sublimation 
If  it  cont^n  any  sulphuret  of  arsenicum,  a  little  potash 
is  mired  with  it  to  prevent  the  sublimation  of  the  sulphur 

At  Reichenstcin,  arsenious  acid  is  procured  from  an 
•raeniuret  of  iron,  composed  of  iron  32.35,  arsenic  65.88, 
and  snlphur  1.77. 


itng  Ftirnatt 


Arsenious  acid  is  procured  in  some  parts  of  Saxony  as   g.  TL'ch'i'^ir? 


'  Dt  Vlitritiu. 
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s  (the  arseninreta  of  oobalt).     It 
<i  Gififdngm),  and  is  purified  hj 


I 


a  secondary  product  in  the  rooetiag  of  cobntt  o 
is  deposited  in  long  horiiontal  flues  [poiton-fiitts 
subliinatioii.' 

ArBeniona  acid  in  mnnufaotnred  in  Cornwall,  from  tbe  while  mundie  or  tnuptatf/ 
found  with  the  tin  ore.  In  the  impure  state  it  ta  deposited  in  the  long  honcootkl 
fluea  of  the  buming-honses  ;*  from  which  it  is  taken  for  tbe  nse  of  reGnere,  its  vftlnc 
being  about  ten  shillings  per  ton.*  la  ibis  condition  it  bos  a  graj  colour,  ind  i> 
cither  pulverulent  or  io  soft  crystalline  masses. 

The  rough  arsenioua  acid  is  brought  to  the  arsenic  works  from  the  bnniiDg-hoiiMa 
in  different  parts  of  Cornwall.  It  is  first  separated  from  sulphur  in  a  commoD 
reverberatory  furnace,  having  a  flue  sevcml  hundred  yards  in  length.  The  beat  is 
tow  at  first,  and  b  gradually  increased.  By  this  means  the  sulphur  18  dissipated 
before  the  arsenic  is  volatilized.  The  process  is  carried  ou  for  several  weeks,  or 
even  months.  The  fire  is  then  extinguished,  and  the  arsenic  removed  from  the 
Sue.     The  waste  rubbish  is  used  for  destroying  weeds,  &c.,  in  garden  wallcs. 

The  arsenious  acid  thus  obtained  is  then  sublimed  in  conical  cast  iron  krOia, 
about  2)  feet  high,  and  from  15  to  IS  inches  in  diameter  at  the  base.  Tbeae 
kettles  arc  hollow  truncated  cones,  closed  at  the  top  by  an  iron  plate  perforated  for 
An  iron  stopper;  but  open  at  the  bottom.  Ten  or  twelve  of  these  kettles  are  placed 
in  a  circular  form  on  an  iron  plate,  to  which  they  are  clamped  by  a  flange.  ThiR 
plate  forms  the  bottom  to  all  the  kettles,  and  is  heated  by  a  fira  beneath.  The 
rough  arsenio  is  then  introduced  through  the  top  aperture,  and,  heat  being  applied, 
is  sublimed.  Several  charges  are  in  this  way  introduced,  until  a  sufficiently  t^ick 
crust  has  been  deposited  within :  the  clamps  are  then  taken  off,  and  tbe  kettle 
conveyed  into  the  open  air,  where  the  crust  is  removed.'  The  fumes  from  thete 
Works  are  most  injurious  to  neighbouring  vegetables  and  animals.  In  the  human 
subject  eruptions,  principally  about  the  lips  and  nose,  are  produced  by  them.' 

In  18*26,  cighty-tbrce  tons  of  manufactured  arsenic  were  shipped  at  Fentyn.' 
In  1842,  Mr.  Henwood  stated  that  not  less  than  from  i>00  to  800  tons  vera  pre- 
pared annnslly. 

PoElFicATiON. — The  Dublin  Pliannacopffiia  gives 
the  pnriflcation  of  commercial  arsenious  acid  (m  ' 
Dub.}.  The  product  is  called  pure  ar/enious  add  (^ac 
'iriciiici  faydum  album  vetiale,  Ph.  Dub.)  :-~ 

Tahe  of  Coioniercial  While  Oiide  or  Artrnic  any  cooTenienl  qLtanlltf.  Place  il  in  a  Flo- 
tease  flask,  Ibe  neolc  of  which  is  made  Io  paai  inio  thai  of  a  wcanil  fluk  ot  larKFi  tiae,  aod, 
applying  lo  ibejbnnrr  a  regulaied  beal,  by  sutpetiding  ii  beneath  a  Beini«ylin  Jric  hood  of  ibeet 
iron,  a  few  inchea  above  a  imall  cbarcoal  lire,  cause  the  artenic  u  lublime  into  Ihs  iatttr.  Tbi* 
fiDblimaiion  ■Iioolil  be  coaducled  under  a  flue  with  a  goo;!  draught,  to  ae  Io  protect  theopontor 
from  iohaling  any  Tapaun  wbich  may  eacape  being  conJeninl. 

pBOt^ERTiES. — Arsenious  acid  occurs  both  crystallized  and  amorphous. 

1.  Oiyttallaed  artenioui  acid. — Arsenious  acid,  AsO,  is  iiodimorphmu;  that 
is,  it  Diyslallixes  in  two  dis^nct  forms  (ilimorpbons),  both  of  which  are  isomorphoiu 
with  the  oxide  of  antimony,  SbO''. 

a.  Cktoliedral  arirnioui  acid. — This  is  the  usual  crystalline  form  of  white  pjtwnio. 
It  may  be  readily  obtained  in  this  form  by  sublimation  (sec  Fig.  117,  p.  CIS), 
as  well  as  by  cooling  a  boiling  saturated  aqueous  solution.  The  crystals  lue  tnuu- 
parent,  and  are  usually  regular  oetohcdrons  (Fig.  115},  or  sometimes  tetrsbednaa 
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fig.  116).    The  oonvenion  of  transparent  gl»-  Fig.  115.  Fig.  116. 

il  anttuofOB  add  into  the  opake^  enamel-like 
id  IB  probably  the  passage  of  the  amorphous  to 
e  crystalline  state. 

fi.  R^hi  rhombic  aneniaus  acid. — Wohler 
Dnd  in  a  oobalt-roasting  furnace  arsenious  acid 
^stallised  in  hexahedral  plates  derived  from  a 
^ht  rhombic  prism.  By  sublimation,  as  well  as 
r  solntaon  in  hot  water,  these  crystals  yielded 
itohedrons  and  tetrahedrons. 

2.  AmorpJums  arsenious  acid, — ^Whcn  recently  prepared,  arsenious  acid  is  in 
e  form  of  large,  glassy,  colourless  or  yellowish,  transparent  cakes  (vitreous  or 
icial  anenuna  acid).  Frequently  the  cakes  consist  of  concentric  lammae,  formed 
'  successive  sublimations.  These  masses  soon  become  opako  and  white  exter- 
lly,  like  enamel  (opake  or  enamelMke  arsenious  acid)y  the  opacity  gradually 
tending  towards  the  centre;  and,  in  some  cases,  the  acid  becomes  friable  and 
Iverulent.  Kriiger*  ascribes  the  change  to  the  absorption  of  water  from  the 
nosphere,  for  he  says  it  only  takes  place  in  moist  air,  and  is  attended  with  an 
sease  of  weight,  but  only  to  the  extent  of  rjirth  of  the  whole  mass.  Mr.  Phil- 
0*  has  taken  the  same  view  of  the  subject.  I  had  some  arsenious  acid  which  has 
mained  transparent  for  more  than  two  years  in  a  glass  tube  hermetically  sealed : 
ft  tube  was  subsequently  cracked,  and  then  the  acid  became  opake.  This  fact 
ooofirmatory  of  the  opinion  just  stated.'  The  chan^  from  the  transparent  to  the 
■ke  state  is  by  some  persons  regarded  as  the  transformation  from  tlio  amorphous 
fhe  cryBtalline  condition,  the  opacity  depending  on  the  presence  of  a  multitude 
mj  small  crystals.  It  is  remarkable^  however,  that  the  density  is  diminished, 
i3e,  according  to  some,  the  solubility  is  increased,  according  to  others  it  is  de- 
taed,  by  this  transition. 

Phifessor  Ouibourt,^  Mr.  Phillips,  and  Dr.  Taylor  have  each  found  the  density 

lie  opake  variety  to  be  less  than  that  of  the  transparent.     Transparent  arseni- 

add  has  a  sp.  gr.  of  3.7391,  according  to  Guibourt  (3.715,  Phillips;  3.208  to 

S,  Mitchell  and  Durand;  3.798,  Taylor).     It  dissolves,  according  to  the  same 

ovitj,  in  103  parts  of  water  at  59^,  or  in  9.33  parts  of  boiling  water,  and  the 

ion  feebly  reddens  litmus.     Opake  arsenious  acid,  on  the  other  hand,  accord- 

y  Guibourt,  has  a  sp.  gr.  of  3.695  (3.529,  Taylor;  3.620,  Phfllips),  is  soluble 

parts  of  water  at  59^,  or  in  7.72  parts  of  boiling  water,  and  the  solution  re- 

the  blue  colour  of  reddened  litmus;  but  I  find  that  both  kinds  redden  litmus, 

r.  Ghristison  has  observed  the  same.     Dr.  Taylor^  did  not  find  any  difference 

solubility  of  the  two  varieties.     He  found  that  water  perfectly  cooled  from  a 

saturated  solution  will  retain  from  ten  to  twenty  or  more  times  the  quantity 

in  solution  than  it  will  take  up  at  common  temperatures  without  heat. 

on  the  other  hand,  found  the  transparent  acid  to  be  at  55^  F.  about  three 

soluble  as  the  opake  acid.     He  describes  the  various  anomalies  observed 

>Iubility  of  arsenious  acid  to  the  mixture  of  the  two  varieties  of  the  acid  in 

9  solution;  for  by  prolonged  ebullition  in  water  the  opake  acid  is  rendered 

nt)  while  under  the  influence  of  water  and  a  low  temperature  the  transpa- 

mverted  into  opake  acid.     Arsenious  acid  is  soluble  in  alcohol  and  oils. 

iportance  to  know  that  the  presence  of  organic  matters  very  much  impairs 

\t  power  of  water  for  this  acid — a  circumstance  which  readily  explains 

lOUfl  acid  has  not,  in  some  cases,  been  found  in  the  liquid  contents  of  the 

persons  poisoned  by  it.     Arsenious  acid  has  little  or  no  taste,  as  Plenck,^ 


h,  11. 473,  gaoted  in  Groelin*8  Handb.  d.  Chtm.  *  Tran$l.  o/tht  Pkarm.  4th  edit, 

aditicm  or  this  work,  I  stated  that  arsenious  acid  became  opake  in  an  air-tight  vessel.  I 
reaooa  to  believe  that  the  bottle  referred  to  was  not  completely  air-tight,  though  covered 
bladder. 

IMmU  Mid.  t.  ii.  p.  57.  Paris,  1836.  •  G«fy>«  Hospital  Report*,  vol.  ii.  p.  83. 

\arm.  tt  de  Chim.  3e  Ser.  xii.  Nov.  1847.  '*  TozicologiOy  ed.  Snda,  20. 
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r  Tflarrrec:  ksd  neither  in  the  solid  nor  vaporous 

<-T-:2Tt  ;c  e-r."  F.  it  volatilizes:  when  heated  under 

--:-itv  Dili  L  riiLsparent  glass. 

..  •  T:':aJ-.'-^'  ^nd  usefully  discussed  under  three 

viic  L.>:ii.U5  acid; — ^.  the  characteristics  of  a 

o:eristics  of  arsenious  acid  in  organic 


».r.f- 


•».     ••■" 


,^-.ir 


•*  J 


7:i.-  fjiirs^reristics  of  solid  arsenious  acid  are 
-^  ii':iT:-!:ed)  principally  throe — its  volatility, 
;  :    >i  jn::<:d  charcoal  or  cinder,  and  the  quali- 

■  -^ri'v^izz  the  acid. 

..  T.  c:  ;:  a  penknife  in  the  flame  of  a  spirit- 
:  -m'  ir.  and  speedily  disappears.  If  the  acid 
•  r:.  i  orystallinc  sublimate  is  obtained :  the 
z^SLii*:''  by  a  magnifying  glass,  are  found  tn  be 
^-  .ri.itdrons  (see  Fig.  115)  and  their  modifi- 
i-   jcc  Fig.  117). 

•tyi '.'■:•- 1*'  to  tlie  operation  of  this  test  arc  alkaline 
.'.-'jjwiMch  retain  a  portion  of  tli«.»  arsoiiious  aoiil, 
.:?  ri?in;;  in  vapour:   boracic  acid  inay  be  use-J 
-!.-  '...oir  inlluence. 

..'...;  k\  this  test  is,  thcit  other  wliiio  toli'U  (n<.  a>r- 
^,..  ■  i!e,  hydrfK'hlorate  of  ainniunia,  ftxalii:  sici.l,\L-.y 
; ;  .   iLd  priKluee  a  while  smoke  when  healed. 

■  '"''c  ttdinir. — If  arsenious  acid,  or  an  arsen- 
T-t  on  a  piece  of  red-hot  cinder  or  charcoal 
i  :;r  convenience  in  a  saucer),  it  evolves  a 
.-  visible  vapour  [vutaUic  a/netn't)y  having  a 
.•i:ur,  and  which,  at  the  distance  of  an  inih 
•r-.Mn  the  cinder,  is  converted  into  a  dense, 
.v.nirless  smoke  (jirsaiious  acnl).  The  de- 
u  I't*  the  acid  is  essential  to  the  production  of 

T/.j  odour,  12 A.^0 '4-00=2 As  ^-:JC(.)^;  henci' 
.?  iK-id  is  placed  on  a  heated  metallic  or  glass 
-^.luic  sul).<taiiee  capable  of  effeetiiig  its  redac- 
■  :'  re^ults  fnjm  the  oxidation  of  the  metallic 


.  < 


-    ?  ::••»  pre?onfM«  of  organic  nialter  (as  iL.Mir*:  t!ii»,  l.y 

•  .i>.;>  tho  .-nu'Il  of  the  vajKntr  of  iln*  ni<ra;lifr  ar-?f:i:''. 

.r  !'<■  iii's  (a- phn>ph<tni*.  wiih   i'»'rtaiu   i:!"  jt-?  -nm- 

.•  win'H    healoil  a   uarlin  oilour.     V;ivi'|iii'liii.  B'.rri:*.!. 

■  albinntMi  and  fill,  wliich  exhaled  this  o.li'iir   wh-'n 

^.'.•..ui?  a'-iil.     '"It    is  true,''   >ay  llie»e   exprri  hOt.UTSw 

.    .'Ti  ViiUniiiz<'<l ;  lull  even  when  this   i-*  w«'il  L-liAra-.' 

.■v.rieiiee  iil  tlie  cxide  of  ar>enii',  since   ii   boliiii:?  lo 

-.  "'•j.i'le  ihat  ih'Te   may  \xi   <le»veli.'i»i'd   in  th'*  Sir»!r.:uh. 

•  .'  -Ui  anaUo.Mis  cdoiir.  when  healed."* 

Rt'hirt;,,ii  frsf. — If  arsenious  acid  be  inti- 

•.  r.it  cold  ehareoal,  or  still  better  with  a  mixture 

.1    .IS  the  residue  obtained  by  incinerating  in  a 

■J  ;!;'  ^oda ),  and  heatt^l  in  a  glass  tube,  the  aeid  is 

i>viiie,  whieh  is  sublimed  intt»  a  cooler  portinii  of 

•  '::7y.\<  a  metallic  crust,  2As()-  +  :J(:=2As-^:)00* 

.'.'.iiidrieal   test-tube  answers  very  well;   but  the 

:   fl>]'  is  to  be  preferred.     The  characters  of  the 

are — the  brilliancy  of  its  outer  surface,  wliieh  i.* 

.'.  ;r  looking-glass;  the  crystalline  ai>i>earance  and 
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gnyish-white  colour  of  its  inner  snr&oe;  its  volatility;  Fig*  1 18. 

Its  conversion,  bj  sublimation,  up  and  down  the  tube, 
into  octohedral  crystals  of  arsenious  acid  (see  Fig.  117), 
wbioh  may  be  dissolved  in  distilled  water,  and  tested 
by  the  liquid  re-agents  presently  to  be  mentioned;  and 
its  yielding  arsenic  acid  (AsO)  by  dissolving  it  in  ni- 
tric or  nitro-hydrocbloric  acid,  ana  carefully  evaporat- 
ing the  solution  to  dryness.  The  arsenic  acid  is  known 
by  the  red  precipitate  (3AgO,A80*,  arsenicUe  of  nlver) 
produced  on  the  addition  of  nitrate  of  silver :  but  if  the 
evaporation  has  not  been  carried  on  sufficiently  far, 
some  hydrochloric  acid  or  chlorine  will  be  left,  which 
forms  a  white  precipitate  (AgCl,  chloride  of  silver)  with  Berzeliui's  Beductum^Tube,  v 
nitrate  of  silver.  The  arseniate  of  silver  may  be  re- 
duced, if  necessary,  by  mixing  it  with  charcoal  and  boracio  acid,  and  heating  it  in 
a  glass  tube. 

In  some  cases  the  metallic  crust  is  imperfectly  formed,  or  is  masked  by  some  decomposed 
(tfgaoic  matter.  Whenever  any  doubt  respecting  its  nature  is  entertained,  proceed  as  follows  : 
Cut  off  with  a  file  the  portion  of  the  tube  which  contains  the  suspected  crust,  roughly  powder 
it,  introduce  it  into  another  glass  tube,  and  apply  heat. 

The  metallic  character  of  the  crust  is  sometimes  render^  more  evident  by  applying  to  it,  for 
a  few  seconds,  the  flame  of  the  spirit-lamp,  which  drives  off  a  black  powder  (blcuJc  or  tuboxidt 
of  arsenic^  AsO?)  and  leaves  the  brilliant  metal.  If  the  heat  be  continued  too  long,  the  metal 
itself  sublimes. 

This  black  oxide  of  arsenic  is  more  volatile  than  metallic  arsenic,  but  less  so  than  arsenious 
acid. 

The  futtaciei  to  which  this  test  is  liable  are  principally  two— a  charcoal  crust  may,  by  an 
inexperienced  experimenter,  be  mistaken  for  the  arsenical  crust;  and  I  have  seen  stndents  oon- 
iband  a  stratum  of  globules  of  mercury  (obtained  by  reducing  calomel)  with  the  arsenical  crust. 
Careful  examination,  especially  by  a  magnifying  glass,  will,  however,  easily  enable  the  experi- 
menter to  distinguish  them :  tlie  inner  surface  of  the  charcoal  crust  is  brown,  powdery,  and  dull ; 
whereas  that  of  the  arsenical  crust  has  a  crystalline  texture,  iron«gray  colour,  and  shiny  appear- 
•nee;  the  sublimate  obtained  by  reducing  calomel  or  mercurial  compounds  has  all  the  bril- 
liancy of  arsenicuro,  but  by  a  glass  is  found  to  consist  of  minute  globules  which  may  be  made 
10  coalesce  by  the  point  of  a  knife.  Lastly,  the  arsenical  may  be  distinguished  from  all  other 
crusts  by  oxidating  it,  as  before  directed,  and  converting  it  into  arsenious  or  arsenic  acid,  which 
be  readily  recognized  by  the  tests  already  mentioned: — a  proceeding  which  ought  never  to  be 


As  a  deoxidizing  agent,  freshly  ignited  charcoal  alone  may  be  employed  to  convert  arsenious 
add  into  arsenicum.  The  presence  of  the  carbonate  of  soda  or  potash  is  useful  by  preventing 
the  volatilization  of  the  arsenious  acid  until  it  becomes  sufficiently  heated  to  suffer  reduction  by 
the  carbon  (see  ante,  p.  614).  But  on  the  other  hand,  when  either  of  these  salts  is  present,  a 
portion  of  arsenicum  is  retained  as  arseniuret  of  sodium  or  of  potassium :  hence,  when  the  quan- 
tity of  acid  to  be  reduced  is  small,  charcoal  alone  has  been  recommended;  but  when  the  quan- 
tiqr  of  material  is  considerable,  it  is  preferable  to  employ  an  alkaline  flux.  Soda-flux  is  preferable 
to  potash-flux  (u  e,  black  flux),  because  the  latter  attracts  water  from  the  atmosphere.  Soda- 
flax  may  be  prepared  by  accurately  mixing  bicarbonate  of  soda  with  charcoal,  and  heating  the 
miztare  to  redness  to  drive  off  the  water.  If  the  substance  to  be  reduced  be  an  arsenite  (as  of 
iilver,  copper,  or  lime),  or  an  arseniate  (as  of  silver),  a  mixture  of  charcoal  and  boracic  acid 
dxmld  be  used.  For  the  reduction  of  the  arsenical  sulphurets  (as  the  precipitate  obtained  by 
peaeing  hydrosulpburic  acid  gas  through  a  solution  of  arsenious  acid)  a  mixture  of  two  parts  of 
ignited  carbonate  of  soda  and  one  of  charcoal  should  be  employed.  The  alkali  is  here  essen- 
aal,in  order  to  combine  with  the  sulphur,2AsS'-f6(NaO,CO*)-|-3C=2As-f9CO«4-6NaS  (see 
mUe,  p.  614).  Various  other  deoxidizing  agents  have  been  recommended;  as  formate  of  soda 
bgr  Goebel,^  oxalate  of  lime  by  Du  Menil,'  oxalate  of  soda  by  Dr.  M'Gregor,^  and  cjranide  of 
potaasium.  I  find  that  quadroxalate  of  potash  (see  ante^  p.  512)  answers  very  well.  None  of 
these,  however,  present  any  advantage  over  charcoal  save  that  of  not  soiling  the  tube  (an  occur- 
raooe  easily  avoided  by  using  a  glass  funnel,  as  recommended  by  Dr.  Christison,  or  which  may 
be  obviated  by  wiping  the  tube,  aAer  the  introduction  of  the  mixture,  with  a  wisp  of  paper  or 
ftather),  while  their  comparative  scarcity  and  greater  cost  are  objections  to  their  employment. 

'  Griffin's  Chem.  Rtereat.  8th  edit.  1840. 

*  Hand.  d.  Beag.  u.  ZerlegwigaUhrt,  ii.  268,  LemgO;  1898.  *  London  Medieai  Gazetu,  xxii.  613. 


mORCANIC  BODIES— Abhentoub  Aom. 

.  CharactarB  of  a  pura  Aqueoua  Solatiou  of  Anenlons  Acid. — When  poirdereii 
icid  is  boiled  in  distilled  water,  it  very  elovrly  dissolves,  part  of  it  fioating 
on  the  surbce  of  the  liquid,  or  oggregating  in  amall  loinpB  at  the  bottom  of  the 
vesRel.  This  character  of  white  arseoic  hus  somollmes  become  import*iit  in  medico- 
legal iuvestigntions  {see  Dr.  A.  Taylor,  On  /'oirons,  p.  333}. 

A  cleur  watery  solutioti  of  arsenic  has  a  very  feeble  acid  reaction  on  litmns.  Its 
tast«  is  feeble.  By  evaporation  on  a  glass  plate  it  yields  ootohcdral  crystals  (see 
ante,  p.  6IS,  Fig.  117).  It  yields  a  white  precipitato  with  lime-water;  a  yellow 
colour,  and,  on  the  addition  of  hydrochloric  acid,  a  yellow  precipitate,  willi  solpbn- 
rctted  hydrogen  water;  a  green  precipitate  with  ammonio-sulphatc  of  ooppcr;  a 
yellow  precipitato  with  atnmonio-nitrate  of  silver;  it  evolves  arseniurctted  hydrogea 
gas  when  mixed  with  zinc,  and  either  sulphuric  or  hydrochloric  acid  (Harth'$  leM); 
and  lastly,  when  boiled  with  hydrochloric  acid  and  clean  copper  foil,  it  gives  a  gray 
metallic  coating  to  the  latter  (^Reinsch't  feit).     These  teats  require  individual  notioe^ 

1.  Li-mrywatcr. — Lime-water  (CaO+Aq)  occagions  a  white  precipitate  (nnnifa 
of  lime,  2CaO,AaO')  with  a  solution  of  arsenious  acid.  The  precipitate  is  solnblo 
in  most  aoida. 

The  JinpfrfimmM  la  Ihe  operatiOD  of  this  leit  nrs,  a  large  qunntiljr  of  water  and  tfec  afUi, 
wliicli  \io\i\  it  lu  Kiliition,  and  gelnlinous  and  olcaginuui  lii|UhJ>,  wbiah  keep  it  susppiMJod, 

Tlie/nMaftttof  ihia  lest  ore,  cailjonBle*.  oralatBe.uriraws,  J(d,,  wliicli  ■!»  ih row  down  white 
pcecipiialea  witb  lime-WBIcr.     On  the  wfaole,  it  is  n  leal  of  Yttj  Ultle  value. 

2,  Ammimio-aJphate  of  Copper. — If  a  dilute  solution  of  ammonia-anlphaie  of 
copper  (CuO,2NH°,HO,SO)  be  added  to  a  solution  of  arsenioos  acid,  a  pale  grwo 
precipitate  (ar«entfc  of  eapptr,  2CuO,AaO'  [?],  called  Scheele't  ffree>i),  soluble  bcih 
in  nitric  acid  and  ammonia,  is  obtained,  ana  sulphate  of  ammonia,  with  exoen  of 
amtaonia,  remains  in  solution.  This  tost  is  prepared  as  follows :  Add  (cantiotulTj 
liquor  ammonite  to  a  solution  of  the  sulphate  of  copper,  so  as  to  re-oiasolve  tog 
oxide  of  copper,  which  it  at  first  throws  down.  Care  must  be  taken  not  to  emfAoj 
too  much  alkali,  otherwise  the  test  will  not  act.  Moreover,  the  solution  must  ikI 
be  ooDcentrated,  or  no  precipitate  will  be  obtained.  This  t«st,  though  charaoteris^ 
when  cautiously  applied,  is  not  very  delicste. 

The  unpeifuneitli  to  the  action  of  ihia  tesl  are  ailringents,  as  lea,  infuiton  of  kbIIs,  jic^  wbiat 
prevent  its  acting  cliBrBcteri«ltcally. 

The  /alladiM  to  be  guariled  against  are.  yeilow'colouted  and  cither  or^uiiu  fluids,  as  dtooctiaa 
of  oiiioiia,  which  give  a  green  colour,  and  ili^ht  precipitate,  even  ihougli  no  arsenic  be  ptwaill. 

S.  Ammc/nio-nitrafe  of  Silver:  Hurn^t  tetl. — If  a  solution  of  ammonio-iutnle 
of  silver  (AgO,2NH',NO'}  be  added  (o  a  solution  of  arsenious  acid,  a  yellow  pre- 
cipitate (arscm'fe  of  tihrr,  2AgO,AEO^)  takes  place,  and  nitrate  of  ammonia,  witb 
escess  of  ammonia,  remains  in  solution.  The  precipitate  is  soluble  id  liqtiid  nilne 
acid,  in  solution  of  ammonia,  and  in  solution  of  nitrate  of  ammonia.  The  modeef 
preparing  this  test  is  as  follows:  Add  a  few  drops  of  liquor  ammonia  In  a  solntioii 
of  nitrate  of  silver,  so  that  the  oxide  of  silver  which  the  alkali  at  Gr?t  throws  dnwa 
may  be  nearly,  but  not  entirely,  redissolved  (see  Soluflo  Aiyatli  Ammoninli,  B.). 
Great  care  is  requisite  to  add  neither  too  much  nor  too  little;  for  if  too  much  W 
employed,  the  solution  will  not  occasion  any  precipitate  with  ar»enious  aioid;  and  if 
too  little,  it  will  produce  a  precipitate  (3AgO,cPO)  with  phosphate  of  wd» 
(2NaO,HO,cPO),  similar  in  colour  to  that  produced  with  arsenious  acid.  The 
only  certain  way  of  knowing  when  the  proper  quantity  has  been  employed  is  to  lest 
the  solutioa.  AiwniouB  acid,  but  not  pbospbato  of  Eoda,  ought  to  occasion  a  pre- 
cipitate with  it.     This  test  is  more  delicate  than  tho  preceding  one. 

The  impedimmlM  to  tha  operation  of  thia  teal  are,  free  neidg  (as  hjdmcbIoriD,nilrtc,acMics,  oitrie, 

or  lartHiic),ebtarides,  and  organic  mntiera.     The  acid*  may  be  rendily  neutralized  bjr  an  alUt 

imon  nit,  or  other  memllic  dibride,  be  pteseni,  amnion  io^i (rate  of  arlvu  tlifOwa  ilawB 

e  prrcipilale  (AgCl,  thhriJi  of  nlrcr),  even  Ihaugih  a  oonsidernble  quantity  of  anetrie  b« 

L    To  obviate  this,  add  a  few  drops  of  nitric  add,  then  an  expess  of  a  aoluiion  ornltni* 

of  silver.     Filter  to  gel  rid  ofihe  precipitateil  chloride  of  «ilvet,  and  apply  ibe  amn 

of  tiiver.    The  presence  oT  much  oigBDio  matiet  impedes  ihe  action  of  this  ten. 
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AnunoDMMiitmte  or  litTer,  when  pTopetty  pnpued,  dou  nol  oocaiion  &  jvlkiv  piecipitata 
with  any  subsHnce  mre  uwnioui  Bckl;  and  bence  ii  nol  subject  la  any  failaey  o[  thai  kind.  Ir, 
bowevn,  it  ba  not  propBil}'  prepared,  it  may  occuion  ■  yellow  precipiute  (phajpluUt  of  tilvtr, 
SAlO^PO*}  wilb  pboapbate  of  >oda.  There  ia  an  optical  fallacy,  againat  which  the  itudent 
4Nsbt  (D  be  pm  apon  hia  guard:  irammonio-niimle  of  aitrer  be  added  lo  certntn  yellow  liquid) 
eoatainiag  otinitnoii  >all,  a  white  precipitate  (thioride  of  tOnet)  is  produced,  which,  seen  through 
>  yellow  medium,  might,  by  a  carelesi  observei,  be  mistaken  for  a  yellow  precipitate. 

4.  Hydntmipiiuric  acid  {Sidphvretted  Ugdrogen,  HS). — This  t«st  may  be  em- 
plojed  either  in  tlie  gaseous  form,  or  in  the  form  of  Bolphnretted  hydrogen  water 
(■ee  atUe,  p.  376);  but  the  former  ia  to  be  preferred. 

If  Bulpboretted  hydrogen  water  be  added  to  H  golntion  of  aisenious  acid,  the  Uqnid 
ia  rendered  yellow ;  and  on  the  addition  of  a  few  drope  of  a  strong  acid  (as  of  hy- 
drochloric aoid)  a  yellow  precipitate  {otYimoit,  UrtulphvTet  of  anenie,  or  rulpliaritn- 
JDw  acid,  AsS*]  ^lls.  If  the  gas  be  passed  through  a  solation  of  arsenioiu  acid, 
ft  ^llow  precipitate  (AaS*)  is  prodnoed,  while  the  oxygen  of  the 
KfleniooB  acid,  and  the  hydrogen  of  ^e  hydrosnlphurio  acid,  F^- 119. 

nnite  to  form  water,  AsO+SHSaAsSi+SHO.  In  order, 
Itowever,  for  this  effect  to  be  prodoced,  it  is  necessary  that  the 
Iwoid  be  slightly  acidified  by  some  acid  (as  the  hydrochloric). 
U  the  liquid  De  already  acid,  we  most  neutrallie  it  by  cantioasly 
adding  an  alkali,  and  then  acidify  by  hydrochloiio  acid. 

In  applying  this  teat  we  may  pl^  the  auapected  liquid  in  a 
tMt-tabe,  w  conical  wine  or  ale-^asa  (Fig.  Il6);  the  gae  being 
dercloped  in  a  common  Florence  fla^  (or  two-necked  bottle) : 
tbe  mouth  of  the  flask  is  closed  by  a  cork,  perforated  by  a  tube 
cured  twice  at  right  angles. 

There  is,  however,  an  objection  to  this  mode  of  prooednre:  if  .  ■''^,^'^E^*  ?h 
the  gaa  be  disengaged  too  rapidly,  it  frequently  carries  over  with  Vn^^mJna^- 
it  a  portion  of  Uie  ingredients  (atilphorio  acid  and  sulphate  of  tal^uum. 
iron,  see  ante,  p.  375)  employed  in  genera'ting  it.  Hence  it  is 
deniable  that  it  should  be  washed,  by  passing  it  through  water,  before  it  is  allowed 
to  oome  in  contact  with  the  arsenical  soiution.  The  following  apparatus  (I^g- 120) 
i^  therefore,  to  be  preferred  for  this  operation. 

Hie  ingredients  for  producing  the  gas  are  contained  in  the  flaak  a,  the  acid  being 
ilrtroduoed  by  the  funnel  I.  ^e  disengaged  gas  ia  washed  by  being  tranamitted 
Uirongh  the  water  contained  in  the  bottle  c,  and  is  then  conveyed  into  the  arsenical 
•ointion  contained  in  a  conical  test  or  ale-glass. 

The  ingredients  for  developing  the  gaa  are  a  metallic  sulphuret  (as  of  iron  or 
antimony)  and  sulphuric  or  hydrochloric 

■eid.     (For  the  etiology  of  the  prooeaa,  see  Fig.  130. 

oals,  p.  875.)  Sulphuret  of  iron  and  di- 
hite  mlphuric  acid  are  to  be  preferred. 
AAer  the  gas  has  passed  throngh  the  arsen- 
ioal  liqnid  for  a  few  minutes,  portions  of 
iht  yellow  tersulpburet  of  arsenic  {orpi- 
wteiU)  be^n  to  foil  down.  The  separation 
of  the  precipitate  ia  promoted  by  ebullition, 
aad  the  exposnre  of  the  solution  for  a  few 
koniB  to  the  air. 

The  essential  characters  of  the  precipi- 
tate are,  its  yellow  colour,  its  insolubility 
in  hydrochloric  acid,  its  rapid  soludon  in 
fiqnor  ammoniie,  forming  a  colourless  and 
wy  limpid  liquid,  and  its  yielding  metallic 
•mtiia  when  dried  and  heatod  with  either 
■odarfinx  or  potaah-floz.  When  the  quan- 
tity of  temlphnret  is  small,  some  d""    '' 
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may  be  cspcrionccd  in  remnving  it  from  tbc  filter  for  redaction.  The  readiest  way 
is  that  recommended  by  Dcvergie :  Collect  it  on  the  filter  in  aa  small  a  space  aa 
posHiblc,  then  wash  it  vrith  liquor  ammonicc,  which  dissolves  it.  The  filtered  liqaid 
may  then  bo  evaporated  in  a  capsule  or  watch-glass :  the  ammonia  flies  off,  and 
leaves  the  Eulphuret. 

Hyrlmolpliuriu  acid  fiiodiices  fellow  predpllBles  with  eome  other  lubstances.  ni  well  a* 
with  arBcnioo*  acid;  wad,  thereroie,  iha  appeamnce  of  a  ycOov  precipiaie  on  the  Bj^licukm 
of  bfdiDaulphuric  acid  does  not  prove  the  preienca  ofaneniD. 

1.  The  mlu  of  tadirntaH  yield,  wLlb  liydrosulphuric  acid,  a  yellow  precipitate,  CdS ;  bot  Ihi* 
ii  insoluble  in  liquor  ammonis,  and  soluble  in  hydrochloric  aciiL  Cadmium  hai  b«<ai  ileWCuJ 
in  tome  preparalioos  of  line' 

3.  FtnAlonilt  of  (in,  S|iCl>,  lold  for  the  uae  at  dyers  under  the  name  of  ijnrir  a/  tm,  yietiii, 
wiiti  liydrosulpburic  acid,  a  yellow  precipitale,  SnS',  which  is  mluble,  though  willi  dil&cultf, 
in  liquoi  atninonise,  and  i)  also  solulile  in  conccniraied  hydrochloric  aciil. 

3.  A  solutiDD  of  imilic  tartar  (KO.SbO'.T)  yields,  widi  hydroaulphuric  aiHit,  ui  OTuise-nd 
predpilaltf,  Sbb'i  which  ii  roluble  both  in  liquoi  ammonite  and  in  liydtochlorio  acid.  DiUiM 
■oluiions  of  emetic  larior  yield  palei-cobuied  piecipitntei,  somewhat  re»uibling  tboie  prodnOMl 

If  hydroaulphuric  acid  be  Iisnsmllted  through  a  liqnid  in  whkb  puJbw  aH(D»inalu  bai  ban 
boiled,  ihe  lotulion  becomei  of  a  reddish  yellow  colour  (SbS*}. 

BihydiatutphaUof  amt»»ua{^iia?,2VL%),eotamoa\f  ix\\ed  AytfrBn«lpA«rf  1  o/ amnwiua  rdcaolbKl 
al  p.  400),  is  lomeiimeg  employed  as  a  subaiilute  for  hydnHnlphuric  acid,  an  acid  Ixmhk  addad 
at  the  time  of  applying  it,  lo  iieulralize  the  ammonia;  but  it  is  liable  to  several  aoriou*  objK' 
lioni.  When  fresh  prepared,  it  cnusei  n  yellowifb  preoipiiato  with  arienious  acid,  ml  Willi 
emeliu  tartar,  and  black  with  solotions  of  lead ;  but  by  eiposare  to  the  air  for  a  day  nr  tun,  A 
form*  a  white  precipitate  with  arsenioiis  acid,  yellow  with  emeiic  tartar,  and  red  with  Icadt 

BiUydrosulpbate  of  ammonia  occasions  yellow  precipitates  with  the  ulu  of  cadmium,  bidil» 
ride  of  (in,  and  emetic  tartar,  wiJiout  the  addition  of  an  acid,  and  thcrelbre  may  be  empkgwl 
lo  distinguish  these  metallic  salts  from  arieaious  acid,  which  requires  Ihe  addition  of  an  acid  IB 
enable  a.  lo  form  a  yellow  prccipiiaie  with  iHhydrosulpbBta  of  ammonia. 

5.  NoMxiit  hi/drof/en.;  AfdrA't  tegt. — If  arseniona  acid  be  submitted  to  the  actica 
of  nascent  hydrogen,  obtained  by  the  action  of  zino  on  dilatixl  suljihuric  acid,  it  s 
dcosidiaed,  AsW  +  6Zm-G(HU,SO')=6(ZnO,SO>)+AsH'+3UO,  and  «ol»M 
araeniuretted  hydrogen  gaa,  AaH'. — This  gas  is  reoogni/ed  by  the  following  pcfr 
perties:  1,  it  has  an  alliaceous  odour;  2,  it  burns  with  a  bluish-white  flame  and 
the  evolution  of  a.  while  Gmoke  (arsemous  acid) ;  3,  ils  flame  depodts  on  ■  cold 
plate  of  glass,  mica,  or  porcelain,  held  in  the  upper  part  of  the  flame,  a  blaid  ipst 
or  ring  surrounded  by  a  larger  white  ring  of  arsenious  aeid  ;  4,  if  the  gas  bo  ttt» 
mitted  through  a  gl^  tube  heated  to  dull  redness,  it  is  decomposed  into  ite  eini- 
stituents,  the  metallic  arsenic  being  deposited  on  the  tube;  5,  if  orscninretlad 
hydrogen  be  transmitted  through  a  sotntion  of  nitrate  of  silver,  free  nitric  and  arm- 
ious  acids  arc  formed  in  solution,  while  metallic  silver  is  precipitated  (see  p.  625). 

This  test,  which  is  the  discovery  of  the  Inle  Mr.  Marsh,  of  Woolwioti,*  may  be 
thos  applied:  M.ix  a  small  portion  of  the  suspected  liquid  with  some  diluted  sol- 
phnrie  acid  (I  port  of  pure  oil  of  vitriol  and  7  or  8  parts  of  water),  and  poor  the 
mixture  over  some  pieces  of  sine  previously  introduced  into  a  proper  appai»tw: 
bubbles  of  air  immediately  make  their  appearance.  If  no  araenious  acid  Im  pi» 
sent,  the  evolved  gas  is  hydrogen ;  buL  if  the  liquor  hold  arsenic  in  solution,  aiws- 
iuretted  hydrogen  gas  is  formed.  Care  must  be  taken  not  to  apply  a  lighted  tua 
to  the  jet  of  gas  before  the  air  is  expelled,  or  an  explosion  may  be  the  result.  ^Hui 
gas  is  recognised  by  the  before-mentioned  characters,  wbich,  on  acooamt  of  iLlIt 
importance,  require  separate  examination: — 

a.  It  has  an  alliaoeoos  odour. 

fi.  It  burns  with  a  bluish-white  flame  and  the  evolation  of  a  whitish  smoko  (AiB* 
+60=AsO'-|-3UO).  If  a  plate  of  miim  (commonly  termed  talc)  or  of  oommoa 
window  glass,  or  of  porcelain  (as  a  while  saucer  or  dinner  plate),  be  held  a  abort 
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i  above  the  flam«,  arsenioiiB  add  ia  a  finely  palvenjlent  state  ig  d 
OB  it,  forming  a  white  ornst :  if  the  plate  be  depressed  so  as  to  out  the  flame,  and 
tbweby  ilightl;  to  impede  the  combnstJon  of  the  gas,  a  blaokiBh  stain  is  also 
obtained;  this  in  the  centre  is  metallic  arsenic,  and  in  the  drcnrnfcrence  either  the 
nbozide  of  arsenic,  AsO  [?],  or  the  hjdmret  of  arsenic,  AsH'.  Around  the  black 
■tun  a  white  film  of  arsenions  acid  is  deposited.  Or  both  the  black  and  white 
dqraeits  may  be  readily  and  simultaneously  procured  by  holding  vertically  over  the 
fliine  a  teet^be  or  a  tnbe  of  glass  nine  or  tea  inches  long  and  a  quarter  or  half 
■n  inch  in  diameter:  the  tnbe  becomes  lined  for  the  space  of  several  inches  with 
mebtUio  anenio  and  anenious  acid,  and  the  rarlio  odour  can  be  detected  at  either 
Old  of  the  open  tnbe.     Or  a  small  glass  funnel  may  be  substituted  for  the  tube. 

In  order  to  prove  that  the  white  deposit  is  arsenions  acid,  and  thereby  that  the 
gu  was  arseniuretted  hydrogen,  a  solution  of  the  arsenious  acid  shoold  bo  obtained, 
■nd  Uio  liqnid  tests  for  this  Dody  applied  to  it.  To  obtain  solutions  of  the  acid,  let 
tbe  flame  snocessively  play  beneath  three  or  four  drops  of  water  placed  separately 
CO  the  under  side  of  the  plate  of  mica;  then  apply  the  liquid  tests  for  arsenic 
before  mentioned.'  Or  apply  separate  drops  of  the  liquid  testa  themBeWes  to  the 
plate,  and  then  let  tbe  flame  play  on  them  successivoly  for  a  few  minutes:  the 
characteristic  effects  of  arsenions  acid  will  be  obtained. 

V»riciii»  form*  of  apparatus  may  be  used  for  this  eiperiraenl.  That  employeil  byMt.MM»h 
U  a  limple  glasa  tube,  bent  like  a  siplion  (Fig.  lai). 

A  bit  of  tfliiN  rod  is  dropped  into  the  shorter  leg,  tbeii  Fig.  132.  Fig.  131. 

•  piece  of  clean  sbeet  zinc:  Ihe  stopcock  and  Jet  aie 
■fteiwsrdilobeinaeried.  The  euB peeled  liquid,  mixed 
with  iho  dilute  Bcid  bcfota  mentioned,  is  to  be  then 
footed  itito  Ihe  long  leg.  EServetcence  ia  then  pro- 
duced. Bad  al^er  allowing  the  air  id  be  expelled,  i lie 
ttnpcock  is  to  be  cIomhI  ;  and  when  a  sitflicietit  accii- 
mulatioDorgBshas  taken  place,  it  is  again  tobeopetied, 
and  tbe  gu  ignited. 

When  the  mailer  to  be  examined  was  very  small 
in  qnantUri  Mi.  Marsh  put  the  suspected  JiijuiiJ,  Che 
■cid,  and  ihe  zinc,  in  a  lilile  glass  bucket  (Fit;.  12~,  i), 
•tiaehed  to  the  stopcock  by  a  platinum  wire,  and  then 
innodDced  it  into  the  short  leg  of  the  siphon,  previousl]' 
fllled  wilh  common  water. 

When  tbe  quantity  of  arsenical  tiquoi  to  he  tested  ia 
laige,  ao  inverted  bell-glass  wilh  a  stopcock  allachrd 
may  be  used.  The  zinc  is  suspended  within.  The 
bel|.giass  ii  immersed  in  ihe  diluied  acid  to  which  the 
BNpected  liquor  is  added.  This  apparatus  is  simitar 
to  that  used  for  obtaining  lira  by  the  aid  of  a  stream  of 
hjdrogen  gu  thrown  on  spongy  platinum. 

A  modiBcadon  (Fig.  1S3]  of  Mr.  Mareh*s  anparalui 
i»  Mipplied  wilh  two  bulbs,  one  in  cnoh  1p){  d 


^r  the  si 


pte  lipboo-lube;  thus  it  enables  us  to  collect  i 
qoinlily  of  gaa,  while  the  bulb  assists  in  checking  tbe 
frothing  by  breaking  the  hubbies. 

Bat  the  simplest,  cheapest,  and  often  lUe  most  useful 
Ibnn  of  apparatus,  is  a  t  wo«u nee  wide-mom heil  phial, 
with  a  cork  peifbratcd  by  a  glass  tube  or  tobacco-pipe 
(uin  Fig.  134).  It  presents  thisgrent  adTnntage,  that 
we  can  employ  a  fresh  apparatus  for  every  experi- 
ment, and  thus  avoid  all  possibility  of  contamination 
ttotti  arMnical  liquids  used  in  previous  eiperimenis. 

Dr.  ]>iheby'  has  suggested  some  useful  modiBca- 
tiOD*  in  this  apparatus.  If  an  additional  small  bulb 
be  blown  between   the  stopcock  and  die  bulb  a,  Fig, 

■  Heripalli.  LandoH  Uiiitai  Oaiil 


Fig.  m — o.  A   liphon-tube. 
to'tlmpm*!''/-  Pl'liofidic 


break  ibe  buliUe*  oi 
fioili.  MorvoTei,  if  tbo  cnwa^ieoe  t 
be  doubly  beat,  tiiaa  ----,  il  picrenM 
the  relrogreuiaii  or  lbs  gu  from  tba 
bulb  a  10  the  bulb  c 

y.    If  arscniaretted  hydrogen 
be  Bnbjectcd  to  a  red  heat,  it  lade-- 
composed  into  arBenicntn,  which 
is  deposited,  and  hydrogen  gaa, 
wliich  escapes.     The  gaa  nuy  be 
generated  in  a  double-oecked  bot- 
tle, or  in  a  vide-moutLed  bottle, 
closed  by  a  cork  bored  vitb  two 
boles  (Fig.  125);  and  may  be  al- 
lowed to  escape  by  a  homoDtal 
tube  (made  of  difficultly  fuaible  glass),  which  may  be 
heated  by  a  large-wicked  Bpirit-la^p.     The  gaa  is  de- 
composed by  the  heat;  and  the  orsenicum  is  deposited 
in  the  form  of  a.  metallic  ring,  beyond  the  flune  and 
nearer  the  aperture. 


Jlpparalm  for  nbjcclHig  Jrttmuretted  Hudrogtn  (0  (Ac  aetion  of  Ihal  tjr  oj  K^rali  ofS^tr. 

Ml  to  ■  Ana  psiiil  >t  ttaa  BXlrcBdtjr. 

/.  Snlril-lmrap. 

t.  CatTMl  ud  pnfonted  miUltic  pU)a  (MHWi 
_■_.  —    — i? — >,  to  support  thgrtM  Uli 
toftfiuBf  by  ih*  heal. 
■-'■ ■-  -ubUiinMAr 


avDpptrrt  I 

urvm  ffLoH'tube,  which  nwi 
lh«  lube  I,  wbED  tlic  «■ ' 
■  •nlqlianaftiKnleer 
.  T«>Uglau,  oosUioiiitt  ■ 


The  dBtection  of  aneniureiled  hydrogen  by  heat  wu  tnggeateil  by  Llebig.i  B«neltu^*  and 
Chevillier.*  Some  auful  and  jtcaftlcQl  improTemenu  in  the  mode  of  applying  ibii  but  w«> 
suggested  by  MM,  Eappelin  and  Kampmenn.*  Tfae  Commiasionen  appoinied  by  Iho  Frauk 
Academy  inuoduced  tome  addilioDBl  modifl.cations  of  ibe  expeTinienl.'  The  latlei  reoommcait 
ihki  ihe  lube  t  ibould  be  coaled  wilh  gold  or  iilver  leaf,  and  lubjecled  to  llio  best  of  a  ooal  Hn 
which  is  piefeued  to  Ibe  ipint-lamp  flnme,  lU  it  more  eflecliially  decompoici  Ihe  gas.  But  i> 
complicatei  tfae  operation,  Bud  rendeti  it  much  more  difficult  of  perrormBnoe. 

The  araenicum  depcfiled  in  the  lube  may  bo  recognixed  by  it*  physical  and  chemical  p»- 
penies  before  dexnibed  (lee  atdt^  pp.  614,  618,  and  419). 

If  the  arsoDiurelled  hydrogen  be  compleEoiy  decompowd,  hydrogen  only  wiU  be  erolnd  If 
the  eKitemiiy  of  the  tube  i.  Bui  as  a  ponion  of  gai  may  escnpo  deoomposiiion,  the  \A  diaikl 
be  sei  fite  in,  nnd  atlempls  made  (o  obiaia  arienical  apou  on  a  phite  of  porcehiin. 

>  JfsnuJ  it  rhormacit,  t.  ulU.  p.  SS9.  *  Aid.  1.  suv.  p.  tS>- 

*  Jtum.  dt  Cliiin.  Mid.  t.  T.a<  Mr.  r.  390. 

•/mm.  difkarfxacu,  1.  UTii.  p.4S0;  i,»Ml,  Ui<l.  Cat.  Auf.  10,  1S4I.  •  iK<.  t.IxviLp.  W 
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6.  If  Uie  arseniaretted  hydrogen  be  passed  through  a  solation  of  nitrate  of  silver, 
a  mutual  reaction  between  these  substances  b  effected.  Black  metallic  flocculi  are 
depodted,  and  a  solution  of  arsenious  acid  is  obtained,  mixed  with  free  nitric  acid, 
6(AgOjjNO»)+A8H»«6Ag+A80»-f3HO-f6NO».  Hydrochloric  acid  b  then  to 
be  cautiously  added  to  the  decanted  liquor,  to  convert  the  excess  of  nitrate  of  silver 
into  the  insoluble  white  chloride  of  silver.  The  filtered  liquor  may  then  be  tested 
for  arsenious  acid.  Or  it  may  be  evapofated  to  dryness,  during  which  operation 
the  nitric  acid  oxidizes  the  arsenious  acid,  and  converts  it  into  arsenic  acid,  AsO*, 
which  constitutes  the  dry  residuum.  This  yields  a  brick-red  precipitate,  3AgO, 
AeO^j  with  a  solution  of  nitrate  of  silver.  Or  the  concentrated  solution  may  be 
tnmsfexred  to  Marsh's  apparatus. 

This  test  Mras  suggested  by  Laseaigne.*  It  has  been  adopted  by  the  Commissioners  appointed 
by  the  French  Academy.'  It  is  a  very  valuable  mode  of  using  Marsh's  test,  and  prevents  the 
low  of  the  first  portions  of  gas. 

The  appcuratus  fitted  for  performing  Lassaigne's  test  has  been  already  described  and  figured 
(tee  ante,  p.  624,  Fig.  125,  A). 

The  black  flocculi  produced  in  a  solution  of  nitrate  of  silver  by  arseninrettcd  hydrogen  are 
regarded  by  Lassaigne  as  metallic  silver,  by  Graham^  as  arseniuret  of  silver.  It  appears  to 
xne  to  be  metallic  silver  contaminated  by  some  intimately  adherent  arsenious  acid,  which  can 
be  remored  by  repeated  washing  and  boiling  in  water,  and  especially  by  washing  with  an 
mlkaline  solution. 

In  the  performance  of  Marsh's  test  there  are  several  impediments  and  fallacies, 
with  which  the  student  should  be  acquainted. 

«.  The  wqtedimenti  to  the  operation  of  ]VIarsh*s  test  are,  organic  liquids  (as  porter,  soup,  con- 
tents of  the  stomach,  &c.),  which  occasion  great  frothing,  and  choke  up  the  jet  To  obviate 
this,  varioiis  methods  have  been  advised ;  such  as  greasing  or  oiling  the  interior  of  the  short  leg 
of  the  apparatus ;  putting  a  layer  of  alcohol  or  oil  on  the  surface  of  the  liquid  in  the  short 
limb,  and  placing  the  apparatus  aside  for  an  hour  or  two,  to  allow  the  bubbles  to  biurst.  These 
methods  are  all  more  or  less  objectionable.  They  cither  imperfectly  fulfil  the  object  intended, 
or  tbey  mask  somewhat  the  qualities  of  the  arseniuretted  hydrogen. 

The  best  mode  of  proceeding  in  these  cases  is  to  remove  the  arsenic  from  the  liquid  by 
Beinsch's  process  hereaAer  noticed  (see  p.  G26).  But  if  it  be  thought  desirable  to  get  rid  of 
the  oif^io  matter,  the  arsenical  liquor  should  be  evaporated  to  dr3mess,  and  charred  either  by 
heat,  very  cautiously  applied,  or  by  means  of  oil  of  vitriol.  Danger  and  Flandin^  give  the 
following  directions  for  its  execution :  Add  to  the  organic  matter  contained  in  a  porcelain  cap- 
rale,  one-eixth  of  its  weight  of  sulphuric  acid,  and  heat  until  vapours  of  sulphuric  acid  appear. 
The  matter  is  first  dissolved,  but  during  thT)  concentration  it  is  charred.  The  liquor  is  to  be 
constaotly  stirred  with  a  glass  rod.  The  carbonization  is  efiected  without  any  swelling  or 
frothing,  and  is  to  be  continued  until  the  charcoal  is  friable  and  almost  dry.  A  small  quantity 
of  ooocentrated  nitric  acid  or  nitro-muriatic  acid  is  to  be  added,  by  means  of  a  pipette,  when 
the  capsule  is  cold.  This  converts  the  arsenious  acid  into  the  more  soluble  arsenic  acid.  The 
mixture  is  then  to  be  evaporated  to  dryness,  treated  with  boiling  water,  and  the  limpid  liquor 
intioduced  into  Marsh's  apparatus,  in  which  it  never  froths. 

Nitric  acid  or  nitrate  of  potash  is  sometimes  used  to  char  organic  matter;  but  it  is  less  ma- 
migeable  than  sulphuric  acid ;  for  towards  the  end  of  the  experiment  it  is  difiicult  to  prevent 
deflagration,  by  which  part  of  the  arsenic  is  lost. 

B,  The  faUaeiet  of  this  test  arise  from  the  presence  of  either  antimony  or  imperfectly  charred 
organic  matter  in  the  suspected  liquid,  or  from  the  emplojrment  of  either  zinc  or  sulphuric  acid 

oootaminated  with  arsenic.  A  solution  of  emetic  tartar  (KO,SbO',T)  placed  in  Marsh's  appa- 
ratus (with  zinc  and  dilute  sulphuric  acid),  evolves  aniimoniuretted  hydrogen  goi  (SbH^).     The 

oxide  of  antimony,  contained  in  the  emetic  tartar,  undergoes  deoxidation,  KO,SbO^,T-f-CZn-|- 

6(HO,SO*)  as  EO,T-|-6(ZnO,S03)-f  SbH^-fSHO.  A  ntimoniuretted  hydrogen  agrees  in  several 
of  its  characters  with  arseniuretted  hydrogen.^  Thus  it  has  a  peculiar  odour  which  might  be 
mistaken  for  that  of  arseniuretted  hydrogen,  though  it  is  not  alliaceous.  It  burns  in  the  air  with 
a  pale  bluish-green  flame,  and  the  deposition  (on  mica,  glass,  or  porcebin)  of  a  black  stain 
(metallic  antimony?),  which  is  surrounded  by.  a  white  one  of  oxlae  of  antimony  (SbO^). 
Moreover,  the  action  of  hydrosulphuric  acid  and  of  ammonic-bulphate  of  copper  on  the  oxide 

«  Joumal  de  ChimU  Mid.  t.  vii.  2e  S6r.  p.  638. 

*  Journal  de  PkarmacUf  t.  xxvii.  p.  425;  also,  Lond.  Med.  Qux.  Aug.  20, 1841. 

*  BlenunU  of  Chemistry^  p.  635.  *  Journal  de  Pharmacies  t.  xxvii.  pp.  411^12. 

*  Ur.  L.  Thomson,  Lond.  and  Edinb.  Phil.  Magazine jMaj, 1337 i  also  l^ft^t Pharmaceutieches Central- 
BlnttfUrVSSB,^.&. 
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of  (iniimony.  prod  noes  ( 
ioiia  aeiil.  Fuiiliermori 
hjdtogen  is  decompOKi 


tba  Jifk  > 
niideil  ligl 
allowed  K 


onial  ii  diBlin fished  from  Itia  arsenical  ci 
n  19  leu  biight  and  meullia  lliBn  ihe  an- 
is  emoby  blast;  wbsreu  Ibal  of  argeoic  is 


1,  no  yellow 


lOutt  timilat  lo  lho*«  generaied  byllie  atlion  of  tliwe  lenU  on  nnan- 
when  b«H(ed  during  iia  pafjage  tiiroufch  n  glmia  lube,  aniiinoniiitQited 
and  deposits  a.  dark  tnelallic  cnist.  Il  alro  DCcaHOnt  a  blnck  depoait 
in  a  (olution  ofniusle  of  silver,  3(AgO,NO')+SbH>=Ag*dH-3NO' 
+3H0. 

"'  -  .     .  -         ..  "  by  Ihe  following  cbaimetetat  FiM 

si  one,  and,  when  viowed  Ijy  mo*- 
i[-btQwn.  Second!)',  if  lb*  flame  ba 
r,  placed  on  ihe  under  surlhea  of  • 
mile  of  titvei  is  obiHined.  Thirdly,  ilie  grealer  VDlau'liijr  oTaraso- 
ocioheiltol  cryiials  ofsnenkma  acid,'  may  seive.  in  3om«  oae*,*] 
iliiKinguiah  il  from  anlimony.  Fnurdily,  ihe  solubiliiy  ofBreeniona  acid,  and  Ihe  reaellon  of  lb* 
before  menlioned  liquid  le^Is  on  llie  BOluiion,  will  dislinguiah  it  fVom  oxide  of  antimony,  whM 
il  insoluble.  Filthly,  if  anlimoniuTelled  bydroeen  be  conveyed  into  a  lolulion  of  nitraia  of 
diver,  no  araenious  or  arsenic  acid  can  be  delecied  by  Ihe  lesli  befora  dirccleil  lo  be  mod  Git 
arseniurelled  hydrogen.  Laally,  ihe  meiallio  crust  obtained  by  suUmitling  a  current  of  lb*  pi 
to  heal  preaenis  some  diaiinguiihing  chimclcrs :  Uie  artenlcal  cnul  i>  always  deposited  in  llx 
more  distant  or  anterior  pnri  of  llis  lube;  wbereai  the  amiinmiinl  one  it  fint  depositnl  on  th* 
henied  pari  of  tbe  tube,  and  bycnnlinuing  the  heat  we  obtain  two  rings — one  in  tbs  anterior  or 
more  diilnnt,  the  otli^r  in  the  posterior  or  leas  distant,  pan  of  the  tube. 

In  perlorming  Marsh's  test,  great  care  mint  be  taken  that  the  apparatus  be  pctCcelly  clean, 
and  ibat  fresh  lino  and  acid  liquor  bo  used  for  every  experiment.  Il  has  been  already  iBKd 
taee  anlr,  p.  30S),  that  sulphutio  acid  freijuenlly  contains  arsenious  arid.  Tim  expecioienUt 
riiould  alHi  bo  fully  aware  of  the  poaiiblliiy  of  Ihe  zinc,  or  even  the  brais-work  of  the  apfia- 
mat,  containing  mimte  traces  of  arsenic;  h-encA  the  necessity  of  examining  ihe  quatltin  of  the 
hydrogen  Same  before  adding  the  tuspecled  arsenical  liquid.  It  has  been  shown  by  Motii'lbil 
cine  which  hnd  been  once  u«ed,  but  aflerwaids  carefully  waihed  both  in  water  and  acid,  re- 
tained siiRicienI  arsenic  to  produce  Ihe  usual  eOecla  on  the  hydrogen  8ame. 

Messrs.  Danger  and  Fiandin*  have  asserted,  and  Iheir  slalementa  are  confirmeil  by  tba  rq<«rt 
«f  Ihe  Comniiasioners  of  the  French  Academy,'  that  imperfectly  carboniied  or^tiic  matter  ia- 
tiodueed  into  Manb's  apparatus,  may  deiKuil  on  glass,  or  porcelain,  crusla  which  slroDsljMm- 
late  those  obtained  fram  nrsetiioal  subatonees.  These  non-arsenical  spots  ore  compoteil  ct  nt 
pbile  and  phosphite  of  ammonia  mixed  with  a  stoall  quantily  oforganic  matter.  They  d'woltt 
With  dilficulty  in  nitric  acidi  and  the  residue,  obtained  by  evapurallug  tlie  nitric  Nlnltoa  *> 
dryness,  yields,  on  the  addition  of  ntlnle  oT  silver,  a  yellow  prectpiiale  of  pliosphotn  ofalltM- 
Tbe  irueanenical  spots,  on  the  other  hand,  dissolve  readily  in  nitric  acidj  and  th«  WaMw 
obtainol  by  evnpotaling  the  nitric  solution  to  dryness  forms,  with  ninate  of  silver,  ■  bifebW 
preci]UiBio  of  nraeniate  of  silver. 

6.  Rtinich't  prorsM. — Thia  te«t  was  propoBcd  by  ll«insch,*  If  an  »tjttt 
mlutioD  of  ttraenioua  acid  be  boiled  with  puro  hydrwbloric  acid  and  cleitn  ca|, 
foil,  or  fioe  copper  gauze,  or  copper  wire,  the  Utter  ocquircB  aa  iroo-grny  mcblUc 
tHMtiDK  of  metallic  arseDic.  AsO'-f-3Cu=As+3CuO.  If  the  coaled  (Mppertn 
washed,  dried,  out  into  amatl  pieees,  luid  then  beuted  in  a  glass  tube  by  tba  ft 
of  a  spirit-lamp,  the  metallic  arsenic  is  TolaliliccJ,  and  sometimes  yields  %  iDetallit 
ring;  but  in  general  it  becomes  oxidized,  and  yields  a  sublimate  of  minut«  ooti*' 
drtil  crystals  [AsO'}.  K  the  coaling  be  sufGcicDtty  thick,  it  may  be  scraptMl  hoa 
tbe  copper  and  heated  alone  in  the  tube.  Tbe  obtaiDed  arsetJous  acid  anouU  Iw 
diswlved  ia  water  and  tested  with  amroonio-nitrate  of  silver  and  bydnwulpbno 
add  (see  ante,  pp.  6'20  and  621).  Moreover,  the  solution  may  be  iutroducM  isM 
Marsh's  apparatus,  and  the  evolved  gas  tested  as  before  directed  (m»  ante,  p.  (US)- 
Dr.  Christison  recommends  that  the  arsenical  solation  be  mixed  with  ooe-t*  "^ 
of  its  volume  of  bydrochjorio  acid :  Dr.  Taylor  employs  one-sixth  part.  Tha  coprtr 
my  be  obtained  of  aoy  required  thinness  by  the  actino  of  dilute  nitric  acid.  Tbs 
time  required  for  the  ebollition  will  vary  according  to  the  Btreogth  of  the  ai*M 
solution.  When  this  is  weak,  the  boiling  should  be  oontinoed  for  at  least  a  i^uiiUr 
of  an  hour. 

In  conducting  this  test,  care  must  bo  taken  ibat  the  hydroohloric  acid  b«  tm 
tmm  arsenic.  This  may  be  readily  aacerhiineil  by  boiling  it  with  wat«r  »mi  el«M 
oopper  prior  to  the  addition  of  the  suspected  liqnor. 
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eiiiioii*8  piocen  is  valuable  rather  as  yielding  a  ready  means  of  abstracting  arsenic  from  its 
ioo,  than  as  furnishing  a  new  character  or  test  for  this  substance. 

^hen  the  quantity  of  arsenious  acid  contained  in  the  liquor  is  very  small,  some  difficulty 
be  /band  in  effecting  its  complete  separation  from  the  copper  in  the  form  of  a  distinctly 
piiEable  sublimate.  This  certainly  forms  a  drawback  to  the  uso  of  Reinsch's  process. 
^foMaan  of  Reinsch's  process  are,  tliat  many  liquids  will  communicate  a  stain  to  copper, 
KMne  even  will  cause  the  formation  of  a  metallic  coating.  In  all  cases,  therefore,  the  proof 
16  presence  of  arsenic  must  depend,  not  on  the  mere  production  of  a  stain  or  metallic 
ngi  but  on  the  subsequent  conversion  of  this  coating  into  arsenious  acid,  which  must  be 
{nixed  by  the  characters  before-mentioned. 

ilutioos  of  mercury  and  silver  yield  metallic  deposits  without  boiling.  Those  of  tin  and 
taraish  the  copper,  but  yield  no  decided  metallic  deposit  (Dr.  Alfred  Taylor).  Bismuth 
intiinony  are  the  metals  whose  solutions  yield  metallic  deposits  by  Reinsch^s  process,  which 
idoaaly  resemble  that  produced  by  arsenic.  **  There  is  one  answer  to  all  of  these  objections ; 
ely,  that,  from  the  arsenical  deposit,  octohedral  crystals  of  arsenious  acid. may  be  procured 

bw^  heating  the  slip  of  I'opper,  or  the  gray  deposit  from  it,  in  the  reduction -tube 

deposit  take  place  on  copper,  but  arsenious  acid  cannot  be  obtained  by  heating  it,  then  the 
once  of  its  having  been  arsenic  is  defective.'*' 

r.  Letheby'  has  proposed  to  substitute  zinc  for  copper,  and  nitric  acid  for  hydrochloric  acid, 
metallic  arsenic  is  thrown  down  on  the  zinc,  which,  when  mixeil  with  water  and  sulphuric 
^and  placed  in  Marsh's  apparatus,  evolves  arseniuretted  bydrojj^cn. 

Detection  of  AxBenious  Acid  contained  in,  or  mixed  with,  Organic  Sabetancee. 

shall  coofine  myself  to  a  brief  notice  of  the  modes  of  detecting  arsenious  acid 

in  mixed  with,  or  contained  in,  organic  substances,  such  as  articles  of  food,  the 

^ta  of  the  gastro-intestinal  tube,  the  viscera  (especially  the  stomach  and  liver), 

Boacles,  the  urine,  &c.     For  further  details  the  reader  is  referred  to  the  valuable 

ks  on  toxicology  of  Drs.  Christison  and  Alfred  Taylor. 

?hen  arsenic  is  swallowed,  it  becomes  absorbed  into  the  blood,  circulates  through 

body,  contaminates  the  various  tissues,  and  is  ultimately  eliminated  (should  the 

enk  survive)  by  the  kidneys.     Hence,  in  toxicological  investigations,  it  becomes 

xwry  to  submit  to  examination,  not  only  the  solids  or  liquids  in  which  the 

lOB  18  suspected  to  have  been  administered,  and  the  contents  of  the  stomach  and 

«hy  bat  also  the  stomach  itself,  the  liver,  the  muscles  and  other  animal  tissues, 

blood,  and  the  urine. 

n  some  cases  arsenious  acid  in  the  solid  state  may  be  readily  detected  in  organic 

.tares,  and  may  be  picked  out  or  separated  by  mechanical  means.     When  the 

nachs  of  persons  poisoned  by  this  acid  are  laid  open,  we  sometimes  observe  the 

on  in  the  form  of  a  white  powder  or  white  particles  or  lumps :  these  are,  of 

raOi  to  be  carefully  removed,  and  if  they  be  arsenious  acid,  no  difficulty  will  be 

Bfienced  in  recognizing  them  by  the  tests  already  mentioned  (see  antej  pp.  617 

618).     I  on  one  occasion  found  about  four  drachms  of  solid  arsenious  acid,  in 

11  lamps,  in  the  stomach  of  a  gentleman  poisoned  by  this  substance. 

fThen  the  arsenic  is  contained  in  solution,  the  liquid  should  be  separated  from 

lable  matters,  with  which  it  may  be  mixed,  by  filtration  througli  a  hair  sieve, 

din,  cotton,  or  paper.     Oil  may  be  separated  from  the  aqueous  liquid  by  passing 

latter  through  a  coarse  paper  filter  previously  moistened  with  water. 

NffiBrent  methods  of  detecting  arsenic  in  organic  mixtures  have  been  recommended 

Ufferent  writers.     It  may  be  said  that  each  has  its  advantages  in  particular  cases. 

lall  notice  three  methods : — 

..  ReifucKs  process. — Arsenic  is  frequently  and  with  facility  extracted  from 

inic  mixtures  by  Reinsch's  process.     The  method  of  proceeding  for  simple 

{nical  liquids  has  been  already  described  (see  anUy  p.  626).     If  it  be  required  to 

ract,  by  this  process,  arsenic  from  solid  organic  substances  (as  the  stomach,  liver, 

y  cat  the  soft  solids  into  small  fragments,  and  boil  them  with  water  acidulated 

about  one-tenth  of  hydrochloric  acid,  u&til  the  tissues  are  all  dissolved  or 

ken  down  into  fine  fiakes  or  grains.     Filter  through  calico,  heat  again  to  the 

ling  point,  and  proceed  by  Keinsch's  process  as  before  described. 

Dr.  AUlred  Tsjlor,  On  Pquohs,  pp.  XO-M.  *  Fkartna€$uiUtU  Journal,  vol.  ▼.  p.  185, 184f. 
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2,  Marsh's  proems.. — The  difficulty  of  deteoting  arsenic  id  organic  liquids  by 
Marsh's  process  arises  from  the  frothing.  Danger  nod  Flandin's  method  of  obTi&ting 
this  has  been  before  described  (see  ante,  p.  6"25).  Their  process  is  also  applicable 
to  solid  organic  subsltmces  contuining  arsenic. 

3,  Procas  by  hi/ilrosulphun'c  add. — In  some  cases  arseniona  acid  may  be  conre- 
niently  separaUd  from  an  organic  hquid  by  passing  a  stream  of  hydrosulphuric  scid 
through  the  liquid  previously  acidified  by  hydrochloric  acid  (see  ante,  p.  621),  by 
nhich  a  yellow  precipitate  of  orpiment  is  obtained.  This  is  then  to  be  reduced  by 
the  Boda-dux  (see  ante,  p.  619).  Organio  solids  should  be  cut  to  pieces,  boiled 
with  distilled  water,  the  decoction,  wben  cold,  filtered,  then  acidified  with  acetic 
acid,  again  filtered,  evaporated  to  drj^ess,  re-dissolved  in  distilled  water,  and  Uie 
flolutioQ  filtered  and  acidified  (if  not  acid)  with  hydrochloric  acid :  sulphuretted 
bydrogeu  is  then  to  be  transmitted  through  the  liquid.  This  process  is  inferior  (o 
cither  of  the  two  preceding  ones. 

CoMrosiTiON. — The  following  is  the  composition  of  arsenious  acid : — 

Alma.        £v.  Wt.  Per  Cml.  BtntUvt,         MiltdltrSdL 

Arwnicum I      ....     75     ....     75.76     ....     75.782     ....     75.73 

Oiyeea 3     ....     34     ....     IH.'H     ....      84.218     ....     9i27 

Arsenious  Acid  .     1     ....     99     ....  100.00     ....  lOOJXlO    ....  100.00 

PuBiTT. — Powdered  arsenious  acid  is  sometimes  adulleiated  with  chalk  or  buI- 
phate  of  lime.  The  fraud  is  readily  detected  by  beat,  which  volatilizes  the  aoid,  but 
leaves  the  impurities. 

Whits  or  (CNTcely  yellowisli.  usiiBtly  opalco,  but  someiimes,  u'ben  ii  isre«)nily  (mc(ut«d,  mm 
or  leas  permesled  by  lii(bi.  Healed  in  a  gists  tulie,  il  is  lublimed  of  a  wliilc  colour,  %ad  irben 
uold  itcDnrertedinlo  colourleaa  oclobedml  crysials.  Mixed  wiib  cbarcoal  ani]  exposed  to  hc«'|i> 
it  reduced  into  metallic  arsenic,  wbicb  is  sublimed  wiUi  an  HlUaceoaaodoi»,Bn<l  wbenocildwi- 
lieros  10  ihe  lube  ia  Ibe  rorm  of  a  brilllatit  mtMiil.  It  diuolvcs  in  boiling  waeei,  fnxD  wbich. 
wben  colli,  il  is  depofited  in  ibe  form  of  oclobedml  cryalals.  From  this  lOlu lion  fajpilnnatpholfe 
acid  ibrDWa  dawn  ayelEow  precipitate;  ainnioniB,Hnd  allerwards  niliatB  of  nlveT,b«ii)B Added. 
wcaiion  a  jellow  lemon  precipitate ;  while  polstb  and  aulpbhlc  of  copper  produce  a  gTMl 
one.  If  lOO  grains  of  arsenious  acid  be  bailed  in  diluted  bydcocbloiic  acid,  anil,  when  ih* 
solution  sball  bave  become  coli),  bydrosulphdric  acid  be  iransniiued  tUrough  it,  134  graju*  fff 
tersulphiiret  of  arjenicum  are  thrown  down, — Fh.  Lonrf. 

The  Edinburgh  Calkgt  merely  obictves  thni  ataonious  acid  "  is  entirely  jublimed  by  he«L" 

Phtsiolooioai.  Effeots.  a.  On  Vr</etab!e». — The  eflcctB  of  arsenious  add  00 
plants  have  been  studied  byJilger,'  Marcet,  Maoairc,'and  by  others,  and  from  their 
observations  we  team  that  it  is  poisonous  to  all  the  higher,  and  most  of  the  lower, 
families  of  plants.  It  appears  that  seeds  wliieh  have  been  soaked  in  a  solation  of 
arsenious  acid  are  incapable  of  germioating,  and  that  buds  which  bave  bea 
plunged  in  it  arc  no  longer  capable  of  cxpandiDg.  If  roots  or  stems  be  immotwd 
in  this  solution,  the  plants  perish ;  death  being  preceded  by  drooping  of  the  iMtW 
and  petals,  and  the  appearance  of  brownish  patches  on  the  leaves,  the  vnas  ud 
midribs  of  which  arc  discoloured.  If  the  stem  of  the  Common  Barberry  (Bcrlt- 
m  val^arii)  be  placed  in  a  solution  of  arsenious  acid,  the  plant  dies,  but  the  W- 
mens,  according  to  Macaire,  become  stlCT,  hard,  and  retracted,  and  on  any  att«DlpCi 
being  made  to  alter  their  position,  they'readily  break.  On  repeating  tlio  ex|>*li- 
luent,  however,  I  did  not  observe  this  conditioQ  of  the  stamens.  I  found  them  Dot>l 
all  brittle,  but  quite  flexible,  and  difficult  to  break  by  the  point  of  a  knife.  TU 
leaves,  wht-n  bnmt,  evolved  a  garlic  odour. 

•I'llger  also  found  that  arsenic  is  absorbed  by  plants;  for,  on  buniing  vegetable* 
destroyed  by  this  poison,  be  experienced,  as  1  have  done,  on  alliaceous  odour. 

On  some  cryptogttmic  plants  arsenious  acid  appears  to  have  no  injurious  influon^ 
Jiger  has  seen  a  small  plant  (supposed  by  De  Caadolle*  to  be  MiietT  impflwpft- 
lii/it)  growing  in  water  wbicb  contained  j'f  of  its  weight  of.  arsonio.     And,  Ron 
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recently,  Gilgenkrantz^  says  he  has  seen  an  algaceous  plant,  of  the  genus  either 
/i^ptomtVtis  or  Hygrocrocxs,  dcvelope  itself  in  a  solution  of  arsenic.  I  can  confirm 
ids  statement.  I  have  at  this  moment  before  me  an  abundant  vegetation  [HyyTo- 
crosis  ^  in  a  solution  of  arsenious  acid,  the  vegetable  filaments  being  intermixed 
with  octohedral  crystals  of  arsenic.  These  are  most  remarkable  exceptions  to  the 
general  effects  of  this  poison  on  vegetables,  and  deserve  further  examination. 

j3.  On  Animals  generally, — Arsenious  acid  is  poisonous  to  all  classes  of  animals. 
No  exceptions,  I  believe,  are  known  to  exist  to  this  statement.  The  most  exten- 
aive  series  of  experiments  on  this  subject  are  those  performed  by  Jager.^  From 
them  we  learn,  that  in  all  animals,  from  the  infusoria  up  to  man,  death  from 
arsenic  is  invariably  preceded  by  inordinate  actions  and  increased  evacuations,  espe- 
cially from  the  mucous  membranes.  In  most  animals  the  stools  were  frequent  and 
fluid ;  and  in  those  in  which  mucus  is  secreted  on  the  surface,  it  was  remarkably 
increased.  The  power  of  voluntary  motion  and  susceptibility  of  external  stimuli 
were  decreased ;  and  after  death  the  muscles  soon  ceased  to  be  influenced  by  the 
galvanic  agency.  In  animals  which  breathe  by  lungs,  respiration  became  difficult 
and  laborious;  and  in  warm-blooded  animals  great  thirst  was  experienced.  In 
birds  and  mammals  convulsions  came  on,  preceded  by  vomiting,  except  in  those 
animals  (as  the  rain)it)  which  cannot  vomit  (see  ante^  p.  222).  Enormous  quanti- 
ties of  arsenious  acid  have  been  sometimes  administered  to  horses  with  impunity. 
Berthe"  gave  two,  and  afterwards  three  drachms  to  a  mare,  for  the  cure  of  an  obsti- 
nate skin  disease,  without  any  injurious  effects.  Beissenhirz^  gave  successively,  on 
different  days,  one,  four,  three,  two,  and  eight  drachms  of  arsenious  acid  to  a  horse : 
the  animal  did  not  die  until  the  ninth  day  after  taking  the  last-mentioned  dose. 
Yet^  notwithstanding  these  and  some  other  analogous  facts,  which  seem  to  prove 
that  arsenic  has  comparatively  little  effect  on  horses,  the  best  informed  veterina- 
rians ]^g;ree  in  considering  it  an  energetic  poison  to  these  animals.' 

y.  On  Man,  aa.  Of  very  small  or  therapeutical  doses. — In  very  small  quan- 
tities (as  one-sixteenth  or  one-twelfth  of  a  grain)  no  obvious  effects  are  usually  pro- 
dneed  by  the  use  of  arsenic,  unless  it  be  continued  for  a  long  period.  Indeed  some 
writers^  go  so  far  as  to  assert  that  it  is  a  strengthening  remedy,  and  that  it  improves 
the  appetite,  invigorates  digestion,  promotes  assimilation  and  secretion,  excites  the 
mnscalar  and  nervous  functions — in  a  word,  acts  as  a  tonic.  I  cannot,  however, 
enbscribe  to  this  doctrine.  It  is,  indeed,  true  that  patients  sometimes  experience  a 
temporary  increase  of  appetite  from  the  use  of  small  doses  of  arsenic  ]  and  it  is 
also  certain  that  this  remedy  is  frequently  beneficial  in  agues  and  other  diseases  in 
which  tonics  have  been  found  efficacious.  But  the  analogy  between  the  action  of 
arsenious  acid  and  that  of  the  vegetable  tonics,  as  cinchona  (to  which  Vogt  com- 
pares it),  stops  here.  I  have  sought  in  vain  for  other  evidences  of  a  tonic  operation. 
I  have  seen  very  minute  doses  of  arsenic  given  to  patients  affected  with  lepra,  and 
eontinued  for  many  days,  without  being  able  to  detect  the  least  indication  of  its 
action  on  the  system,  except  the  amelioration  of  the  disease.  When  the  dose  was 
slightly  increased,  the  appetite  in  some  cases  appeared  to  be  increased,  but  the 
effect  was  neither  universal  nor  continued.  Very  shortly  afterwards,  a  sensation  of 
heat  in  the  throat,  oesophagus,  and  stomach,  came  on,  occasionally  with  nausea,  but 
seldom  with  vomiting ;  in  a  few  cases  with  gastrodynia ;  a  febrile  condition  of  the 
body  was  set  up ;  there  were  dryness  of  the  skin,  increased  secretion  of  urine, 
relaxed  bowels,  sometimes  with  griping ;  the  patients  usually  complain  of  great 
languor,  inaptitude  for  employment,  and  want  of  sleep;  and  sometimes  these 
symptoms  were  accompanied  with,  or  followed  by  pricking  or  irritation  of  the  tarsi, 
redness  of  the  eyes,  a  slight  degree  of  conjunctivitis,  and  certain  swellings,  espe- 
cially of  the  face  (cedema  arsenical  is) — effects  which  are  so  different  from  those  pro- 

'  Jottm.  dt  Pharm.  xxiii.  33.  *  Op.  tit. 

»  Retwil  de  Mid.  Vit.  Oct.  1H25.  *  Quoted  by  Wibmcr,  Die  Wirkung,  Sec.  i.  317. 

*  See  the  evidence  of  Mr.  Bowles,  in  thus  Edinb.  Med.  and  Surg.  Joum.  viii.  351. 

'  Vogt,  Pkarmakodynamik. 
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daced  by  tbc  remedies  called  etrengtlicniDg,  that  I  cannot  regard  aracnio  as  a  tonie. 
In  proof  of  tbe  beneficial  effects  of  thia  eubsumcc,  va  are  gravely  told  that  Ihe 
oouD try-people  of  Upper  Styria,  in  AuBtrin,  use  areenic  as  a  stomachic  and  oon<ti- 
tnent  for  many  kinds  of  food — for  eiUDple,  cheese ;  and  a  healthy  peasant  himself 
tells  as,  that  tie  was  accastotaed  to  take  two  grains  of  arsenic  daily,  without  which, 
he  assures  us,  he  could  not  live !'  In  further  proof  of  this  strengthening  action  of 
araeQio,  Vogt  says  that  it  promotes  the  appetite,  the  activity,  and  the  power  of  old 
enfeebled  horses,  and  mentions  that  Jiiger  noticed  the  same  effecls  on  a  pigeon. 
To  the  first  of  these  statements,  namely,  tbe  beneficial  effects  from  tbe  nse  of  arsenic 
as  a  condiment,  I  do  not  give  crcdenee  ;  and,  with  inspect  to  tbe  action  of  arKiiM 
on  horses,  every  well-informed  veterinarian  knows  that  this  substance  operates  on 
these  animnU  aa  a  poison. 

Br.  FowleH  gives  the  following  summary  of  the  effects  of  the  arsenical  solnti<ni 
in  more  than  320  cases: — In  about  one-third  no  operation;  "somewhat  more  than 
one-third  were  attended  with  nausea;  and  nearly  one-third  with  an  open  body;  and 
about  one-third  with  griping.  Vomiting,  purgings,  swellings,  and  anorexia,  were 
bat  rare  in  comparison  with  the  preceding  effects,  and  their  less  frequent  occurrenos 
was  generally  found  in  the  order  in  which  they  are  here  enumerated,  swQllinga  and 
anorexia  being  the  seldomest.  About  one-fifth  of  the  ease^  attended  with  oaasea, 
and  one-quarter  of  those  attended  with  an  open  body,  were  unconnected  with  any 
other  effects.  Griping  did  not  often  occur  alone;  purging  and  anorexia  seldon  or 
never;  and  vomiting  was  always  accompanied  with  more  or  less  nausea." 

There  are  several  effects  produced  by  medicinal  doses  of  arsenic  which  Dr.  Fowltr 
has  overlooked.  The  most  important  of  these  are  the  irritation  of  the  conjnnetha 
and  swelling  of  the  face.  As  soon  as  these  occur,  the  arsenic  should  b«  eitlur 
suspended  or  given  in  reduced  doses.  Mr.  Hunt*  states  that,  in  persons  of  Air 
oompleiion  and  delicate  skin,  arsenic  commonly  produces  a  dirt-brown,  dingy, 
unwashed  appearance  of  all  those  parts  of  the  body  protected  from  tbe  aocoM  of 
light  and  air.  He  says  that  when  esaniined  ander  a  lens  there  is  found  to  exist  t 
delicate  desquamation  of  the  skin;  in  fact,  a  faint  form  of  pityriasis.  Id  MtW 
oases  salivation  has  been  produced  by  the  medicinal  use  of  arsenic,  as  will  be  notiotd 
presently. 

tf.  0/  long-cont'mved.  tmall  dote*,  or  of  large,  mnlieinal  i/ows  («fc(P  i/r  rhrtmif 
^uon in^r).— Small  doses  of  arsenious  acid,  continued  for  a  long  period,  aot  as  • 
slow  poison ;  and,  if  persevered  in,  will  ultimately  occasion  death.  The  bbom 
effeuts  take  place,  in  a  shorter  period,  from  the  administration  of  large  medionil 
doBCB,  Sometimes  the  digestive  apparatus,  at  other  times  the  nervous  system,  flilt 
sbowB  symptoms  of  the  poisonous  operation  of  this  agent 

Habnemanu  (qaoted  by  Dr.  Christiaon)  baa  gropbically  described  the  coaditioa 
of  slow  poisoning  by  arsenic  as  "a  gradual  sinking  of  tho  powers  of  life,  wilbovt 
any  violent  symptom;  a  nameless  feeling  of  illness,  failure  of  the  strength,  auKTO- 
aion  to  food  and  drink,  and  all  the  other  enjoyments  of  life." 

On  some  occasions  the  first  symptoms  which  I  have  observed  of  its  poieoDOOt 
operation  have  been  thirst,  redness  of  tho  conjunctiva  and  eyelids,  followed  by  > 
cutaneous  eruption.  At  other  times  irritation  of  the  stomach  is  tbe  leading 
symptom.  In  some  coses  ptyalism  Is  brought  on.  Marens*  nolioed  this  effect;  at 
also  Dr.  Ferriar.'  Mr.  Furlej*  bus  published  five  illustrolive  cases  of  it.  TroaiMM 
and  Pidoux'  also  mention  this  symptom  as  produced  by  tbe  I ong-oon tinned  tue  of 
feeble  doses  of  arsenic.     Another  instance  of  this  effect  has  been  published  by  Mr. 


•  Mtd.  Jmlirt.  d.  aiUTt,  Slanui,  1 
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Jones.^  Thu  eSoci  acquired  some  importance  in  ihe  cekbrated  Bristol  case  of 
poisoning.* 

The  following  is  an  abstract  of  the  symptoms  produced  by  the  long-continued 
employment  of  small  doses  of  arsenious  acid,  but  which  are  more  or  less  modified 
IB  di&rent  coses :  Disorder  of  the  digestive  functions,  characterised  by  flatulence, 
aansation  of  warmth,  or  actual  pain,  in  the  stomach  and  bowels ;  loss  of  appetite ; 
thirst,  nausea,  and  vomiting;  purging,  or  at  least  a  relaxed  condition  of  the  bowels, 
and  griping;  furred  tongue,  with  dryness  and  tightness  of  the  mouth  and  throat,  or 
with  salivation.  Quick,  small,  and  sometimes  irregular,  pulse;  oppressed  respiration, 
with  a  dry  cough.  The  body  wastes ;  the  stomach  being  fir^uentiy  so  irritable 
that  no  food  can  be  retained  in  it.  Headache,  giddiness,  and  want  of  sleep,  are 
frequently  observed.  The  limbs  become  painful,  l^ble,  trembling,  subject  to 
emvulsions;  occasionally  benumbed,  and  ultimately  paralyzed.  The  cutaneous 
mtem  is,  in  some  cases,  affected,  an  eruption  makes  its  appearance,  and  now  and 
then  the  hair  and  nails  fall  off.  Swelling  of  the  feet  and  of  the  face  is  not  unfre- 
qiientiy  observed ;  and  under  these  symptoms  the  patient  gradually  sinks,  in  some 
cases  retaining  his  consciousness  to  the  last,  but  at  other  times  deUrium  or  stupor 
•apervening. 

y.  0/  excessive  or  poitonous  doses  (acute  poisoning). — ^The  symptoms  produced 
hj  the  ingestion  of  a  large  dose  of  arsenious  acid  are  not  invariably  alike,  but  pat 
en  three  £>rms.  In  some  cases  the  principal  or  leading  ones  are  those  indicating 
gastro-enteritis ;  the  nervous  system  being  not  obviously,  or  at  least  only  slightiy, 
nffBCted.  In  others,  the  gastro-enteritic  symptoms  are  absent,  and  the  principal 
operation  of  the  poison  is  on  the  vascular  and  nervous  systems.  Lastly,  there  are 
Other  cases  in  which  we  have  gastro-enteritic  symptoms,  with  an  affection  of  the 
nervous  and  vascular  systems. 

jForm  lt<:  Acute  poiaoning  with  aytnpUmu  of  gtutro-enteritiM, — In  this  form  of  arsenical  poisoning, 
finitw  and  vomiting  oome  on  soon  afler  the  poison  has  been  SMrallowed,  and  are  attended  with 
burning  pain  in  the  throat  and  stomach,  which  soon  extends  over  the  whole  abdomen.  Pain 
and  vomiting,  however,  are  not  invariably  present.  The  matters  vomited  vary  in  tlieir  nature 
•nd  appearance;  sometimes  being  bilious,  at  other  times  tinged  with  blood.  Frequently  there 
is  a  sense  of  heat,  dryness,  tightness,  and  constriction  of  the  throat,  accompanied  with  incessant 
Airst,  and  occasionally  with  an  almost  hydrophobic  difficulty  of  swallowing.  The  lower  part 
of  the  alimentary  canal  soon  becomes  affected,  indicated  by  the  burning  pain,  which  is  increased 
on  pressure,  by  the  bard  and  tense  condition  of  the  abdomen,  by  the  diarrhoea  (the  stools 
oecaiionaUy  being  bloody),  by  the  tenesmus,  and  by  the  occasional  heat  and  excoriation  of  the 
anna.  When  the  lower  part  of  the  alimentary  canal  is  powerfully  irritated,  the  urino«genital 
appamtus  becomes  affected ;  and  thus  there  may  be  difficulty  in  passing  the  water,  with  burning 

?iin  in  the  genital  organs.  The  urine  is  frequently  diminished,  and  sometimes  suppressed. 
be  oonstitntiooal  symptoms  are,  in  part,  such  as  might  be  expected  from  this  violent  looal 
ditorder:  thus  the  pulse  is  quick,  but  at  the  same  time  small,  feeble,  and  irregular;  there  are 
oold  clammy  sweats;  the  action  of  the  heart  is  irregular,  giving  rise  to  palpitation  ;  the  breathing 
if  fhort,  laborious,  and  oAcn  painful;  the  tongue  is  dry  and  furred;  and  the  membrane  lining 
die  air-passages  feels  hot,  and  oftentimes  painful. 

Although,  in  this  form  of  acute  arsenical  poisoning,  the  gastro-enteritis  is  the  principal,  and, 
in  tome  cases,  almost  the  only  affection,  yet  there  are  generally  observed  some  Hymptoms 
indicative  of  disorder  of  the  cerebro  spinal  system :  sometimes  in  the  form  of  tremblings  or 
cnunps  of  the  limbs,  or  delirium,  and  even,  in  the  last  stage,  insensibility.  Occasionally,  also, 
eruptions  take  place. 

In  this  form  of  poisoning,  death  usually  occurs  in  from  twenty-four  hours  to  three  days  after 
the  administration  of  arsenic;  but  Dr.  Christison  says  that  Pyi  has  recorded  a  case  where  death 
occurred  in  three  hours  af\er  swallowing  the  ]x>ison. 

JForm  2d:  Acute  paitomng  voilh  collapte  or  narcotitniy  without  any  remarkable  tymptoms  ofgaatrth 
mtteritii. — In  some  cases  of  poisoning,  in  both  man  and  animals,  the  symptoms  are  those  indi- 
eating  disorder  of  the  cerebrospinal  and  vascular  systems:  abdominal  pain,  vomiting,  and 
purging  being  either  altogether  absent  or  very  slight.  The  symptoms  are  usually  faintness,  or 
perhaps  actual  syncope,  frequently  convulsions,  or  paralysis;  and,  sometimes,  insensibility  or 
delirium.  This  form  of  arsenical  poisoning  is  somewhat  rare.  In  most  of  the  recorded  oases 
the  quantity  of  arsenious  acid  taken  was  very  large;  for  example,  half  an  ounce,  or  even  more. 

■ 

*  Lond,  Med.  Qnz.  zzvi.  2SS.   '  *  Rid.  xv.  610;  and  Trans.  Prov.  Aitoc.  iii.  431. 
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I  have  B«cn  one  case  or  ihis  rorm  nf  poisoning.  Tlia  imlividual  (a  gentleman  about  'iO 
Jean  of  sge)  coBisely  ponndeJ  n  lump  of  Bcsenious  acid,  and  swallowed  it.  Ai  a  tnugh  cal- 
culation, ii  was  auppoa^  tlial  be  loolc  eix  oc  eight  drachiDB  of  the  poison.  The  lymploau  wttt 
paia,  vomiting,  great  weBknesa  with  extreme  depression  of  the  vascular  Bystem,  tainmeai.  col- 
lapse, and  death  in  ahoul  Ibui  hours.  His  inleltect  was  clear  unlll  a  verj  short  time  befhre 
tlOBih,  when  he  sank  into  a  done.  There  were  neither  cauvultions  nor  paralyus.  Every  al- 
tempt  was  made  to  remove  Iho  poison  from  the  elomaoh;  copious  vomiting  exialed;  larp 
Jraughis  of  water  were  administered,  and  Ihe  stomach-pump  was  applied.  NotwithMaDdiof 
these  circumstances,  I  found  more  than  four  diachms  of  solid  nrsenious  ncid,  la  the  btm  at 
lumps,  in  the  stomach  after  death.  Their  weJglit  had  appaienlly  prevented  their  temonl 
H.tin,  lif., 

form  3d:  .Sailt  poUomng  tcUh  lymptomi  <ff  gaUro  nlirilit,  filtoirrd  bj/an  afftelion  of  tlir  ontn- 
ipinat  ti/iltm. — la  this  form  of  poisoning  wa  bare  at  first  tlie  usunl  gaslro-enteritic  lymptonis, 
and  which  I  have  already  described  under  the  first  Ibrm  of  poisoning.  When,  from  lbs  small. 
□ess  of  the  dose,  or  from  other  circumstances,  the  patient  recovers  from  tlie  gastro-enterilis, 
symptoms  of  a  cerebra-apinal  affBCtion  sometimes  make  their  appearance.  Tlie  kiiul  of  Jis- 
order,  however,  varies  considerably  in  diSerent  iodividuala.  "  The  most  ftirmidiible,"  my*  Dt. 
Chriitison, "  is  comaj  the  slightest,  a  peculiar  imperfect  palsy  of  tbe  arms  or  legs,  reaeinbnng 
wbal  is  ocea^oiied  by  tbe  pcnson  of  Isad;  and  between  these  extremes  have  been  obsorad 
epileptic  fits,  or  tetanus,  or  an  ofieclion  resembling  hysteria,  or  msrlness.'' 

In  s  meditio-legal  point  of  view,  it  i.a  impoTtant  to  determine  ichat  is  the  muiSssf 
/atal  dote  of  ariaiioas  acid.^  .  It  ia  not  easy,  however,  to  ^ve  &  positive  answer  U 
this  qacstion.  Dr.  Cbrietison  says,  "  The  BmulleBt  actually  fatal  dose  I  have  hith- 
erto found  recorded  is  4}  grains.  The  subject  wok  a  child  four  years  old,  ud 
death  occurred  in  six  hours.  lu  this  iualAnce,  however,  the  poison  was  token  io 
solution."  Dr.  Lotbeby'  bos  re^rted  a  case  in  which  two  grains  and  a  half  proved 
fatal  in  36  hours  :  the  patient  was  a  robust  girl.  More  recently  a  case  bos  been 
reoordcd^  in  which  there  was  reason  tfl  suspect  that  the  death  of  a  woman  waa  pro- 
duced by  half  an  ounce  of  Fowler's  mineral  solution  (=  '2  era.  of  araooious  add). 
The  powerful  efiecU  sometimes  produced  by  i,  j,  or  j  a  grain  lead  ua  to  sospect 
that  one  grain  miglu  prodace  death  ;  but  we  have  no  recorded  case  of  this.  Hanne- 
mann  says,  one  or  two  grains  may  prove  fatal  in  a  few  days ;  and  Dr.  Christison 
remarks  that  this  statement  cannot  be  very  wide  of  the  Imth.  Of  course  a  w 
prtition  of  much  smaller  quantities  might  catise  death.  Dr.  Alfred  Taylor  con- 
siders that  from  two  to  three  grains  may  be  regarded  as  a  fatal  doee.  UoireT«r, 
nndcr  certain  circumstances,  enormous  (luantities  have  been  swallowed  with  very 
trivial  effects.  Some  years  ago  I  opened  the  body  of  a  man  who  destroyed  hia- 
aelf  by  taking  arsenic,  and  I  was  informed  by  the  friends  that  about  a  fortnight 
previous  to  his  death  he  made  an  attempt  to  destroy  himself  by  swallowing  a  quaauly 
of  powdered  arsenic,  which  they  found,  on  inquiry  at  the  druggist's  of  whom  it  w 
purchased,  (0  have  weighed  half  anouDc«.  Lt  was  taken  immcdiatetj  after  d>iiner,tDd 
the  only  effect  produced  was  violent  vomiting.  Here  it  is  evident  that  tbe  distcmriiu 
of  the  stomach  with  food  saved  the  patient's  life.  This  unfortunate  individuil 
repeated  the  attempt,  and  death  was  the  result.  Another  reniarkable  case  of  reeo- 
very,  after  the  ingestion  of  half  an  ounce,  has  been  recorded  by  Dr.  Skillnum.' 

Morbid  appearances  Pboduced  by  Arsenious  Acid. — When  arsenioue  lai 
kills  by  its  narcotic  operation  (constituting  the  second  form  of  arsenical  poiaoning), 
no  morbid  condition  is  observable  after  death.  In  other  cases,  however,  varimn 
alterations  are  observed,  which  may  be  most  conveniently  arranged  under  tbe  Ibl- 
lowing  heads : — 

o.  Morbid  appcaranca  of  the  alimentary  canal. — Tbe  alterations  ohwrred  in 
the  oonditioQ  of  the  inteatina!  canal  vary  wilb  the  quantity  of  the  poison  t^en, 
«nd  probably  with  other  circumstances,  but  they  are  all  indicative  of  inflammatioa: 
thus  we  have  redness  as  one  symptom,  sometimes  accompanied  with  extmvasatiaia  of 
blood  into  the  tissue  of  the  canal ;  ulceration  is  also  frequently  observed,  i 
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fldftening  of  the  mnoons  coat,  effusion  (of  lymph  or  blood}^  and  occasionally  even 
gmgrenons  spots. 

fi.  Morbid  appearances  of  the  vascular  system, — The  blood  is  sometimes,  though 
not  inYaiiably,  fluid  after  death,  and  dark  coloured.  The  heart  is  mostly  flabby, 
and  it  is  asserted  that  on  its  inner  surface  (especially  the  camcse  columnae  and 
valTeSy  particularly  of  the  left  side),  is  observed  redness,  sometimes  diffused,  some- 
times in  the  form  of  spots,^  which  penetrate  a  line  in  depth  into  the  substance  of 
tlie  heart.     The  pericardium  usually  contains  serum. 

y.  Morbid  appearances  of  the  respirator^/  st/stem. — ^These  arc  neither  very  re- 
markable nor  constant,  and  principally  consist  in  redness  of  the  pleura,  effusion  of 
lymph  or  serum  into  the  cavity  of  the  pleura,  red  spots,  and  occasional  conges- 
tion of  the  lungs,  and  redness  of  the  membrane  lining  the  air-tubes. 

d.  The  morbid  appearances  of  other  parts  deserve  little  attention.  In  some 
eases,  inflammation,  and  even  gangrene,  of  the  genital  organs  have  been  observed; 
the  conjunctiva  is  sometimes  very  vascular,  and  alterations  are  occasionally  ob- 
served in  the  condition  of  the  skin.  Redness,  extravasation  of  blood,  and  effusion 
of  serum,  are  said  to  have  been  seen  in  the  brain. 

In  connection  with  the  morbid  appearances  produced  by  arsenic,  the  following  remarks,  made 
bff  Orfila,*  deserve  notice:  "Under  certain  circumstances,  the  mucous  membrane  of  the  stomach 
and  intestines  is  lined  with  a  multitude  of  brilliant  points,  composed  of  fat  and  albumen:  placed 
OD  baming  ooals,  these  grains  decrepitate  on  drying,  and  produce  a  noise  which  has  been  im- 
pnoperly  denominated  detonation ;  they  inflame  as  a  fatty  body  when  they  contain  a  notable 
quantity  of  fat,  and  exhale  an  odour  of  burned  animal  matter.  These  fatty  and  albuminous 
globules  may  be  met  with  in  the  bodies  of  individuals  who  have  not  been  poisoncti,  and  re- 
quire attentive  examination  in  order  to  distinguish  them  from  arsenious  acid.  The  best  method 
^aroidiDg  this  error  is  to  digest  these  granular  parts  with  water,  and  to  apply  the  tests  proper 
fas  demonstrating  the  existence  of  arsenious  acid." 

Influence  of  Arsenious  Acid  on  toe  Putrefactive  Process. — Until  the 
commencement  of  the  present  century,  it  was  supposed  that  the  bodies  of  animals 
poifloned  by  arsenious  acid  were  unusually  prone  to  putrefaction.  This,  however, 
has  been  satisfactorily  disproved  by  the  experiments  and  observations  of  Klank, 
E[elch,  Hiinefeld,  and  others;^  and  it  appears  that,  when  placed  in  contact  with 
animal  textures,  it  acts  as  an  antiseptic.  ^'  I  have  kept  a  bit  of  ox's  stomach  four 
jears  in  a  solution  of  arsenic,"  says  Dr.  Christison,  '^  and,  except  slight  shrivelling 
aad  whitening,  I  could  not  observe  any  change  produced  in  it."  This  antiseptic 
property  of  arsenious  acid,  which  has  been,  in  my  opinion,  fully  and  satisfactorily 
proved,  sufficiently  accounts  for  the  good  state  of  preservation  in  which  the  aliment- 
aiy  canal  has  been  frequently  found  some  months  after  death  in  those  poisoned  by 
this  acid,  where  it  was  not  evacuated  by  vomiting  or  purging.^ 

But  there  is  another  effect  said  to  be  produced  on  the  bodies  of  animals,  which 
ii  not  so  easily  accounted  for :  I  mean  their  conversion  into  a  kind  of  mummy-like 
(V  adipooerous  matter.  The  following  is  an  abstract  of  the  phenomena,  as  deduced 
from  numerous  experiments  and  observations,  several  of  which  are  recorded  in  Dr. 
Ghiiatison's  invaluable  Treatise  on  Poisons.  After  death  putrefaction  commences, 
and  is  attended  with  the  usual  odour;  but,  instead  of  increasing  in  the  customary 
manner,  it  seems  for  a  time  to  be  at  a  stand-still,  and  then  a  series  of  changes  com- 
mences of  a  peculiar  character :  the  soft  parts  become  firmer  and  drier,  at  the  same 
time  retaining  their  structure;  the  putrid  odour  is  frequently  succeeded  by  one 


*  White  spots  are  frequently  met  with  on  the  surface  of  the  heart  when  no  arsenic  has  been  taken  ((?iiy*f 
Hotpital  jfUportSf  vol.  lii.). 

*  Diet.  d€  Mid.  kd.  2,  art.  Arsenic. 

*  Quoted  by  Wibmer,  in  his  Wirkung  d.  Arzneim.  u.  Gi/te;  and  by  Dr.  Christison,  in  his  Treatise  on 
Poitous. 

*  la  the  dissecting-room  of  the  Liondon  Hospital,  I  have  often  witnessed  the  powerful  and  valuable 
utiaeptic  properties  of  arsenious  acid.  Subjects  injected  with  this  substance  are  but  little  decomposed 
■t  the  expiration  of  one  or  two  months,  even  during  the*8ummer  season.  But  the  skin  acquires  a  dark 
eolour,  and  the  body  undergoes  a  remarkable  change,  which  some  persons  compare  to  a  kind  of  gelatiniza- 
tUm.  Areeniaretted  hydrogen  appears  to  be  evolveci.  The  bones  of  these  subjects  are  impregnated  with 
UMBie;  end  black  and  yellow  deposits  (the  former,  perhaps,  of  metallic  arsenic,  the  latter  of  orpiment) 
■fe  rery  obvf<ma  in  the  skeletons.    The  use  of  arsenical  injections  is  objectionable,  on  account  of  the 

which  bodies  so  preserved  give  rise  to  in  those  engaged  in  dissection. 
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reBemtling  garlic;  tie  skin  beeomoa  brown  and  paTcbment-like^  tho  masculur  fibpM 
lUid  coJlular  tissues  (espet-ially  uf  the  abdominal  parietes)  are  changed  iulu  a  tjlluwy, 
oheesy-like  mass;  the  liver,  apleeti,  and  heart,  become  dry,  nbile  the  bowels,  lungs, 
und  bruin,  form  a  greasy  muss.  Buring  these  proceaaes  the  quantity  of  HnHjiiio  it 
the  body  diminisLos,  probably  by  exhalation — a  circuuisUnce  very  prububle,  when 
we  bear  in  mind  the  garlic  oduur  eiiiitl«d  by  the  body,  and  ivhich  baa  b<wu  ob- 
eervcd  by  several  writers.  Tho  diminution,  however,  must  be  ejoeediuglj  huuU. 
After  some  time  the  cbeesy  smell  disappears,  and  the  body  becumee  dry  and  hard. 
In  some  cases  the  alimentary  tube  hnu  been  found  Little  changed  or  decumpoied, 
although  other  parts  of  the  body  bod  been  oouipluti-'ly  luumiuiSed. 

I  ought,  however,  to  rumark  that  sumo  wriu'rs  d<j  not  ascribe  theae  pbeuomeai 
to  the  inBueoce  of  areenioos  acid,  but  to  other  uauR'ti.  Jii^r'  Ulls  us  that  in  hii 
experimeuta  the  putrefaction  of  the  budies  of  anirouU  poisuued  by  ariwuic  Kcmed 
neither  to  be  retarded  nor  hastened,  whetiicr  they  were  buried  or  noi;  but  Ih 
admitii  that  parts  in  contact  with  an  arseaical  solution  seem  preserved  from  putn- 
&otion.  Seemana'  likewise  states  that  the  bodies  of  three  doge  underwent  lit 
usual  kind  of  putrefaction  after  death.  However,  that  in  many  uaeea  aneok 
modifies  the  patrefoctivc  process,  can  hardly,  I  think,  Ic  doubted  by  Uiooe  vko 
carefully  examine  the  evidence  adduced  in  favour  of  this  opinion. 

Does  this  mommifying  process  depend  on  the  chemical  inQuence  of  the  antvae, 
or  ought  we  to  refer  it  to  a  change  effected  by  arsenic  on  the  body,  during  life, 
cau.'ing  "a  different  disposition  and  affinity  among  the  ultimate  clemi^nts  of  organiifd 
matter,  and  so  altering  the  operation  of  physical  laws  in  it?"  The  latter  hypo- 
thesis appears  to  me  untenable;  fur,  in  ihc  first  place,  there  ia  no  evidence  of  taj 
peculiar  change  of  this  kind  during  life ;  secondly,  that  this  docs  not  take  plm 
appears  probable,  from  the  putrefuutive  process  commencing  after  death  as  Deul; 
and  it  would  appear  that  the  peculiar  influence  of  the  arsenic  does  not  coiumeaoti 
or  at  least  is  not  evident,  until  this  process  has  existed  for  some  time,  and  wbeo  a 
garlic  odour  is  evolved  by  the  body.  It  is,  indeed,  true  that  the  <|nantity  of  wMUB 
which  has  been  detected  in  the  bmly,  afler  death,  is  "almost  inappreciably  small;" 
but  it  is  probable  that  the  qDantiiy  is  muuh  larger  than  chemists  have  yet  been  ahle 
to  recoguiie  :  and  it  is  not  at  all  unlikely  that  the  urscnious  acid  may  enl«r  into 
new  combinations  while  within  the  dead  body,  and  in  this  way  become  dilTuMd. 
probably  in  a  gaseous  state :  the  garlic  odour  which  is  evolved  favours  this  noliiai 
as  well  as  the  statement  made  by  some  that  the  quantity  of  arsenic  in  the  boij 
diminishes  during  the  progress  of  the  mummifying  process. 

M0D1I8  QpEKANni. — When  arsenious  acid  is  swallowed,  or  otherwise  applied  t» 
a  living  surface,  it  becomes  absorbed  (see  ante,  pp.  14if  and  150).  The  abtsorpRW 
of  it  is  nov  no  longer  a  matter  of  doubt ;  for  arsenic  has  been  delected  in  the  Mood, 
in  the  animal  tissues  (liver,  spleen,  kidneys,  stomach,  and  mnacles),  and  in  tha 
nrine.  Although  Beisseahirtz'  was  tlie  6rst  who  obtained  arsenic  from  the  ti«W 
(stomach,  cecum,  lungs,  liver,  heart,  and  brain)  of  animals  poisoned  by  this  inb- 
stance,  yet  to  Orfila  is  due  tho  credit  of  having  fully  established  these  faott,  tai 
applied  them  usefully  in  medico-logal  iuvesligations.  For  practical  purposeaitif 
useful  to  know  that  the  poison  may  be  found  in  tho  largest  quantity  in  the  Uw< 
Bplecu,  and  urine.     Losmugne*  states  that  he  detected  it  in  the  inSUruted  pletm  cf 

Arsenious  acid  appears  to  exerolse  a  speciSc  influenee  over  several  ports  ot  lb« 
body,  especially  the  alimentary  canal,  llie  heart,  and  the  nervous  system.  That  4i 
idimcntary  canal  is  epeci&cally  affected  is  shown  by  the  inQammation  of  the  stiNiiMh 

•  UuDldtbrDt.  ChtiillKTB,  op.  (<l  p.Kli  uLio  WitHi»r,<r-<>'  i- 399. 

•  6,  Aritniei  .miacia  rtrittlii  illMilraM,  Batol.  IKO  (qoolnl  hr  Wlbmi,  Dim  Wifimi^  Otr  Artmt- 
mficl.it  '»/<',  fid.  i.  8.  SIO,lFBl)i  iikI  Qrilm,  jHtrm.*'  Chim.  iUd.  l.  vi  fliBtf.  IStDi  (adTtuU* 
TtxiioltKU.  1. 1.  p.  3a,  1M3.— S«  ■!»  ll»  Jtipgri  o/l*i  F"Mli  Cammiuia-uri,  In  tba  Jtum.  J>  PtMU- 

'•^L^Tuti.  Mil  et>t$.  /(»■.  vol. sItI.  p. «B,  Aug.  mi 
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induoed  by  the  application  of  arsenic  to  wounds,  and  which,  according  to  Sir  B. 
Xrodiey  is  more  violent  and  more  immediate  than  when  this  poison  is  taken  into  the 
ifcomach  itself.  That  the  heart  is  also  specifically  acted  on  by  arsenious  acid  is 
proved  by  the  symptoms  (the  anxiety  at  the  prsecordia,  the  quick  irregular  pulse, 
M.),  and  by  the  post-mortem  appearances  (red  spots  in  the  substance  of  this  visous), 
and  by  the  diminished  susceptibility  to  the  galvanic  influence.  The  specific  affec- 
tioD  of  the  nervous  system  is  inferred  from  the  symptoms :  namely,  the  headache, 

eldiness,  wandering  pains,  impaired  sensibility  of  the  extremities,  delirium,  coma, 
bleness,  lassitude,  trembling  of  the  limbs,  and  the  paralysis  or  tetanic  symp- 
toms. 

The  alimentary  canal,  heart,  and  nervous  system  are  not  the  only  parts  on  which 
tibia  acid  appears  to  exercise  a  specific  influence :  the  lunes,  the  skin,  the  salivary 

Sands,  &0.,  are  also  specifically  affected.  The  disorder  of  tbe  himjs  is  inferred  from 
e  local  pain,  cough,  and  occasional  inflammatory  appearances  after  death.  The 
OToptions  and  other  altered  appearances  of  the  «^2it,  and  the  falling  off  of  the  hair 
and  nails  (sometimes  noticed),  have  led  to  the  idea  of  the  specific  influence  of  arsen- 
ioiis  acid  on  the  cutaneous  system  :  an  opinion  which  seems  further  supported  by 
the  fiict  of  the  remarkable  influeuce  it  exercises  in  some  cutaneous  diseases,  espe- 
cially lepra.  The  salivation  noticed  by  Marcus,  Ferriar,  Mr.  Furley,  Gazenave,  and 
Olhers,  shows  that  the  salivary  glands  arc  specifically  influenced.  The  swelling  of 
tbe  face,  and  the  irritation  and  redness  of  the  eyelids,  also  deserve  notice  in  con- 
■eotion  with  the  specific  effects  of  this  poison. 

On  the  whole,  it  is  impossible,  I  conceive,  in  the  present  state  of  our  knowledge, 
to  designate  the  medicinal  effect  of  arsenic  by  any  term  which  shall  briefly  but  cha- 
neteristically  declare  its  physiological  properties.  The  terms  tonic  and  ayifisjHu- 
modie  are  quite  insufficient  for  the  purpose;  nor  am  I  satisfied  with  the  designation 
amiitpasmodic  spanxmic  before  given  to  it  (see  ante,  p.  223). 

Uses. — So  powerful  a  poison  as  arsenic  necessarily  requires  to  be  employed  with 
great  caution,  and  to  have  its  effects  carefully  and  attentively  watched;  for  it  has 
upon  more  than  one  occasion  proved  fatal  when  used  as  a  medicinal  agent. 

In  intermittent  fevers  and  other  periodical  diseases^  arsenic  has  been  employed 
with  great  success.  For  its  introduction  into  practice  in  these  cases  in  this  country, 
we  are  indebted  to  the  late  Dr.  Fowler,  of  Stafford  ;^  but  Jjemcry  and  Wepfer  appear 
to  have  first  mentioned  its  febrifuge  property.  Dr.  Fowler  was  led  to  its  use  from 
the  beneficial  effects  obtained  by  the  use  of  the  ^'  Tasteless  Ague  Drop,'*  and  from 
the  information  of  Mr.  Hughes,  that  this  patent  medicine  was  a  preparation  of 
arsenic.     The  reports  published  by  Dr.  Fowler,  of  the  good  effects  of  arsenic  in 

C nodical  diseases,  as  observed  by  himself,  by  Dr.  Arnold,  an(^  by  Dr.  Withering, 
ve  been  amply  confirmed  by  the  subsequent  experience  of  the  profession  gene- 
lally.  No  remedy  has  been  more  successful  in  the  treatment  of  ague.  It  will  not 
wnfrequently  put  a  stop  to  the  disease  even  when  cinchona  or  the  sulphate  of  quina 
haa  failed.  Dr.  Brown,'  who  has  used  it  in  many  hundreds  of  cases,  never  saw  any 
permanently  ill  effect  arise  from  it;  he  considers  it  superior  to  crude  bark,  but  infe- 
rior to  quina :  over  both  it  has  the  advantages  of  cheapness  and  tastelessness.  It 
ahoald  be  given  three  times  a  day.  It  is  not  necessary  to  intermit  its  use  during 
the  febrile  paroxysm,  for  I  have  repeatedly  seen  it  given  with  the  best  effects  dur- 
ing the  attack.  In  agues  accompanied  with  inflammatory  conditions,  in  which  cin- 
chona and  sulphate  of  quina  are  apt  to  disagree,  arsenic  may,  according  to  Dr. 
Brown,  be  sometimes  administered  with  the  best  effects.  It  is  also  very  successful 
in  relapses  after  the  use  of  the  above  remedies.  Dr.  Macculloch  states  that  one- 
Bzteenth  of  a  grain  of  white  arsenic,  given  three  or  four  times  a  day,  will  some- 
times cure  ague  when  the  liquor  potassm  arseniiis  fails.  A  combination  of  arsenic 
and  cinchona,  or  arsenic  and  sulphate  of  quina,  sometimes  succeeds,  where  these 
agents  used  separately  fail.     When  the  stomach  is  very  irritable,  opium  is  occa- 

>  MtdieeU  Btport  o/tfu  Efftctt  o/Arsenicy  1786.  •  Cyelopadia  ofPrac^^cal  MtdUtfU^  ii.  238. 
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Bionally  advantagBonsly  conjoined  wUh  areenio.     If  the  bowels  bo  t^onflned  during 
the  use  of  the  remedy,  gentle  laxativea  shoald  be  employed.    Araenio  haa  ' 
beneficially  employed  in  various  other  periodical  diseasea;  ua  periodical 
intemiitlent  nenralgiaa,  &o. 

In  Tarious  chronic  affections  of  lAe  tkin,  particularly  the  eoaly  diseases  Qepn, 
pBoriasia,  and  pityriaais),  eoiema,  and  impetigo,  arsenic  is  one  of  our  moat  valoable 
agents.  I  can  confidently  recommend  it  in  lepra,  having  seen  a  large  number  of 
cases  benefited  by  it.  Frequently  tlie  disease  is  relieved  without  any  obvious  con- 
atitutional  ofi'ect:  eometimes  a  febrile  condition  of  the  body  ia  brought  on,  with  > 
slight  feeling  of  beat  in  the  throat,  and  thirst ;  oocaaionally  with  an  auginentatiiM 
of  appetite.  The  urine  and  cutaneous  secretion  are  often  promoted;  the  bowelt 
may  be  constipated  or  relaxed ;  and  occasionally,  as  I  have  already  nodoad,  sslin- 
tion  takes  place.  If  the  patient  complain  of  swelling  a^d  stiffness  about  Ui«  fm, 
or  ilohing  of  the  eyelids,  the  use  of  the  medicine  ought  to  be  immediately  mi- 
pended.  Sometimes  the  disease  returns  at  the  end  of  six  or  twelve  or  more  Dlont^ 
and  again  disappears  on  a  return  to  the  use  of  arsenic.  In  psoriasis,  especially  psfr 
riasis  guttata,  it  frequcntiy  fails  to  give  relief.  Ichthyosis  and  elephantia^aaievid 
to  have  been  benefited  by  the  nse  of  it. 

According  to  Mr.  Hunt,  arsenic  exercises  an  "almost  omnipolent  inSuence"  onr 
n  on -syphilitic  cutaneous  diseasea;  and  he  ascribes  the  numerous  failures  ia  llw 
treatment  of  these  maladies  to  one  or  more  of  the  following  souroes:  iBt,  i1m 
syphilitic  character  of  the  disease  being  overlooked ;  2dly,  the  adminiatrsliao  of 
arsenic  during  the  inflammatory  or  febrile  stale  of  the  disease;  3dly,  the  lue  of  it 
on  an  empty  stomach ;  4thly,  tho  esbibition  of  the  remedy  in  too  largo  doses,  uJ 
at  intervale  too  distant.  He  recoraniends  five  minims  of  Powler'a  aolution  thm 
times  a  day,  lo  begin  with,  and  as  soon  as  the  conjunctivitis  appears,  to  redooe  At 
dose;  and  he  deprecates  the  employment  of  gradually  increasing  doses.  Thtee  ne 
the  regulations  nnder  which  I  have  usually  given  it ;  and  though  I  can  bear  Mli' 
mony  to  the  great  value  of  arsenic  in  skin  diseases,  my  experience  does  not  antb» 
ice  rac  to  ascribe  to  it  the  "almost  omnipotent  influenoc"  which  Mr.  HnnlW 
done,  for  I  have  repeatedly  witnessed  its  failure  as  a  therapeutical  ageol  in  mat 
of  these  maladies,*  especially  in  supcrGcial  lupus,  psoriasis  guttata,  obstilitt 
eczema,  &e. 

Voriirui  chronic  nffections  of  tlte  Tienxnig  tystem  have  been  treated  by  the  <i» 
nions  acid,  and  with  occasional  benefit;  for  example,  neuralgia,  epilepsy,  cAoHii' 
and  even  tetanus.  I  have  seen  arsenic  used  in  a  considerable  number  of  epilef)iit 
coses,  and  in  none  was  the  disease  cured.  In  some,  the  fits  occurred  leas  ^qomtly, 
but  I  am  not  sure  that  this  was  the  effect  of  the  medicine.  In  chorea,  I  have  nn 
great  advantage  attend  its  use; — in  fact,  I  know  of  no  remedy  for  this  dlauase  wnl 
to  arsenic,  which,  in  a  large  proportion  of  cases,  acts  almost  as  a  specific.  It  nl 
also  relieved  angina  pectoris.  It  is  said  to  possess  the  power  of  controlling;  del*- 
minations  of  blood  to  the  bead.* 

In  bites  of  venotnoiig  gtiakes  aiui  of  rabid  animals,  arsenious  acid  liaa  btw 
recommended.  In  India,  the  Tanjore  pill  (the  basis  of  which  is  arsoninns  and) 
has  long  been  celebrated  for  the  cure  of  the  bite  of  the  Cobra  di  Capello,  and  Otfas 
venomous  serpents.  There  is,  however,  no  valid  reason  for  supposing  that  it 
possesses  any  remedial  power  in  these  cases.  Arsenic  haa  been  employed  u  m 
internal  agent  in  various  other  diseases — as  chronic  rhevmalitm,  e^peeially  iHms 
attended  with  pains  in  the  bones;  in  tlisea$e»  of  the  bona,  particularly  veunkl 
nodes;*  in  effphilis;  'mpami)e  dropsiei;  in  the  last  stage  offifplius,  &o.* 

Arsenious  acid  has  long  been  employed  as  an  external  applieatian.     It  h 

>  Fat  rorlbfr  iDrarmiLiDn  on  the  nu  of  nrRnic  in  iliin  itlw»i*i,  cnaanLl  Ravn.  TVMiiH  «■ 

Uu  StH,  t>T  Dr.  WIUii,  p.  SO;  wd  Mr.  Huni'i  work,  befon  qaoitd. 

•  IK.  Grwory,  3r<J.-cS>r-iv««.  o/toorf.i.,  I..SB9.  , 
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■pplied  and  recommended  by  Sir  A.  Cooper,  Dapujtren,  aud  other  high  authorities; 
ua%  its  use  is  always  attended  with  some  danger.  M.  Bonx,  a  celebrated  surgeon 
aft  Paris,  states^  that  he  amputated  the  breast  of  a  girl,  18  years  of  age,  on  account 
of  a  seirrhus  of  considerable  magnitude.  After  the  cicatrix  had  been  several  days 
eomjpleted,  ulceration  commenced,  accompanied  with  darting  pains.  To  avoid 
fiightening  the  girl  by  the  use  of  the  actual  cautery,  he  appli^  an  arsenical  paste 
over  a  sor^tce  of  about  an  inch  in  diameter.  Colic,  vomiting,  and  alteration  of 
ooontenance  came  on  the  next  day;  and  in  two  days  afterwards  she  died  in  violent 
wnvnlsions.  ''  I  am  convinced,"  says  M.  Roux,  <'  that  this  girl  died  poisoned  by 
anenic/'  I  could  quote  several  other  cases  illustrative  of  the  same  fact,  but  shall 
eOBtent  myself  with  referring  to  Wibmer's  work'  for  an  account  of  them.  The 
IbUofring  case,  related  by  Desgranges,'  shows  the  danger  of  applying  arsenic 
eztemally,  even  when  the  skin  is  sound :  A  chambermaid  rubbed  her  head  with 
aa  arseniod  ointment,  to  destroy  vermin.  Though  the  skin  was  perfectly  sound, 
tlie  head  began  to  swell  in  six  or  seven  days  after ;  the  ears  became  twice  their 
naiond  aise,  and  covered  with  scabs,  as  were  also  several  parts  of  the  head ;  the 
Ands  of  the  jaw  and  face  enlarged;  the  face  was  tumefied,  and  almost  erysipelatous. 
Mer  pulse  was  hard,  tense,  and  febrile ;  the  tongue  parched,  and  the  skin  dry.  To 
these  were  added  excruciating  pain,  and  a  sensation  of  great  heat.  Vertigo,  fainting, 
eudialgia,  occasional  vomiting,  ardor  urinad,  constipation,  trembling  of  the  limbs, 
aod  delirium,  were  also  present.  In  a  day  or  two  after,  the  body,  and  especially 
the  hands  and  feet,  were  covered  with  a  considerable  eruption  of  small  pimples 
with  white  heads.  She  finally  recovered,  but  during  her  convalescence  the  hair 
ftUoff. 

Though  employed  as  a  caustic,  yet  the  nature  of  its  chemical  influence  on  the 
animal  tissues  is  unknown.  Hence  it  is  termed  by  some  a  dynamical  caustic,  in 
opposition  to  those  caustics  acting  by  known  chemical  agencies.  Mr.  Blackadder* 
aaserta  that  the  danger  of  employing  arsenic  consists  in  not  applying  a  sufficient 
quantity.  A  small  quantity,  he  says,  becomes  absorbed,  whereas  a  large  quantity 
qnioikly  destroys  the  organization  of  the  part,  and  stops  absorption. 

Araenic  has  been  extolled  as  a  remedy  for  cancer,  Justamond'  esteemed  it  a 
qieeific.  Various  empirical  compounds,  which  gained  temporary  notoriety  in  the 
treatment  of  this  affection,  owe  their  activity  to  either  arsenious  acid  or  the  tersul- 
phnret  of  arsenicum.  But  by  the  best  surgeons  of  the  present  day  it  is  never 
employed,  because  experience  has  fully  shown  that  it  is  incapable  of  curing  genuine 
oaneer,  while  it  endangers  the  lives  of  the  unfortunate  patients.  It  cannot,  however, 
be  denied,  that  diseases  resembling  cancer  have  been  much  relieved,  if  not  cured, 
Ij  it|  and  that  the  progress  of  cancer  itself  has  occasionally  been  somewhat  checked 
l^ita  use. 

In  some  forms  of  severe  and  unmanageable  ulceration,  especially  lupus  or  noli 
me  tangerej  arsenical  applications  are  employed  with  occasional  benefit,  where  all 
other  local  remedies  fail.  In  such  cases  arsenic  is  not  to  be  regarded  as  a  mere 
eaoatic;  for  other  and  far  more  powerful  agents  of  this  kind  are  generally  useless. 
It  must  act  by  substitution :  that  is,  it  sets  up  a  new  action  in  the  part,  incompatible 
with  that  of  the  disease.  The  late  Baron  Dupuytren  employed  an  arsenical  dusting 
powder  (composed  of  99  parts  of  calomel  and  1  part  arsenious  acid)  in  lupus,  not 
as  an  escharotic,  but  rather  as  a  specific.  Mixed  with  gum-water,  or  with  fieitty 
matters,  it  has  been  sometimes  used  as  a  paste  or  ointment.  These  applications 
ate  to  be  allowed  to  fall  off  spontaneously,  and  to  be  repeated  five  or  six  times.  Sir 
A.  Cooper*  recommends  an  arsenical  ointment  (arsenious  acid,  sublimed  sulphur, 
tt  5Ji  spermaceti  cerate  Sj)  to  be  applied,  on  lint,  for  twenty-four  hours,  and 
then  to  be  removed.     When  the  slough  comes  away,  the  ulcer  is  to  be  dressed 

*  Ntmv.  Slim.  tU  BUd.  *  Die  Wirkung.  Sec.  '  Orfila's  Toxicol.  Giniralt. 

*  OfrMTVoitoiM  on  Fhagedena  Oungrenosaj  Edinb.  1618. 

*  An  Aeeofmt  of  the  Method*  pursmed  in  the  Treatment  o/Cimcerout  amd  Scirrhoue  JHtorderSj  emd  other 
ImdmroHom,  Loud.  1780. 
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Diple  oinlment,  and  vill  geoerally  heal  in  a  short  time.  CasraaTe  mts  he 
:B  nreenical  npplicatinns  nsed  by  Biett,  and  has  himself  employed  ihcm  mioy 
ijineH,  without  hnving  met  wirh  one  inslaoce  of  injurious  conseqnenoea.  The 
arsenical  paste  (arseuious  acid,  cionnbikr,  and  burnt  leather  made  into  a  paste  with 
Baliva  or  gom-waler)  is  used  where  a  powerful  action  ie  required;  but  bvBJdea  (he 
danger  of  causing  coDBtitntioDul  eymptonia,  U>  which  all  arsenical  cotnpouudi  an 
liable,  it  is  apt  to  occesion  erysipelas. 

In  onjfAi'tt  maliffna,  tny  friend  Mr.  Luke  regnrdg  an  arsenical  oiDlment  (com- 
posed of  nrsenioDB  acid  gre.  ij,  and  Bpormaceti  ointmeut  %})  as  almost  a  speciSu. 

The  topical  application  of  arsenio  has  been  suwessfully  employed  to  reliert 
foolhache;  but  it  is  a  dangerous  and  at  first  a  painful  remedy.  A  Biit«entli  of  a 
grain  mixed  with  mustio  is  placed  in  the  hollow  of  the  decayed  tooth.  I  have 
been  informed  that  (n  one  case  it  caused  an  eruption  on  the  face. 

Arsenioas  acid  is  a  constituent  of  some  of  the  preparations  sold  as  depilatoriei. 

Administration. — Arsenions  acid  may  ho  administered,  in  subslance,  in  dosei 
of  from  one -sixteenth,  to  oue-eighth  of  a  grain,  made  into  pills,  with  crumb  uf  brMd. 
In  making  a  mass  of  pills,  great  care  should  be  taken  that  the  arsenio  be  eijually 
divided;  for  this  purpose  it  should  be  well  rubbed  iu  a  mortar  with  some  fine 
powder  (as  sugar)  before  adding  the  bread  cramb, 

A  much  safer  mode  of  eshibilion  is  to  give  this  potent  remedy,  in  the  fiirm  uf 
solution,  with  potash  (as  the  liquor  jmlaisx  artenitii).  But  1  have  already  men- 
tioned that  Dr.  Maccullocfa  fnund  solid  arsenic  more  efficacious  than  this  ac^Uoa: 
>nd  Dr.  Physick,  of  the  United  St^t«fl,  thinks  "that  they  act  differently,  and  can- 
not be  Bobstitutcd  for  one  another."'  The  solution  of  chloride  of  arsenic  (De 
Valaiiijin's  nolution)  is  another  form  for  employing  it.  Mr.  Lloyd  Bullock*  hu 
recently  recommended  the  use  of  aneniaif  nf  loiia :  it  may  be  kept  in  erjstallins 
form  and  dissolved  when  required;  it  is  readily  soluble;  and  can  be  exhibited ia 
the  form  of  pills. 

Whether  given  in  the  solid  or  ltf|uid  form,  it  is  best  to  exhibit  it  immediately 
after  a  meal,  when  the  stomach  is  filled  with  food;  for  when  given  on  an  empty 
stomach  (as  in  the  morning,  fasting),  it  is  much  more  apt  to  occasion  gastric  di^ 
order.  Ii  is  sometimes  advisable  to  conjoin  opium,  either  to  enable  the  stomach  to 
retain  it,  or  to  check  purging.  In  debilitated  constitutions,  tonics  may  be  usdyij 
combined  with  it  An  emetic  (as  ipecacuanha),  or  a  laxative  (as  rhubarb),  may  w 
employed  where  the  stomach  is  overloaded,  or  the  bowels  confined.  Its  effeota  an 
to  bo  carefully  watched,  and  whenever  any  unpleasant  symptoms  (as  vomiting,  grip- 
ing, purging,  swelling  or  redness  of  the  eyelids,  dryness  of  throat,  ptyaliBia,  htu- 
ache,  or  tremors)  make  their  appearance,  it  will  of  course  be  advisable  to  diminwli 
the  dose,  or  suspend  for  a  few  days  ibe  use  of  the  remedy.  Indeed,  when  noneef 
these  symptoms  occur,  it  is  not  proper  to  continue  its  use  more  than  two  wetb 
without  intermitting  its  employment  fur  a  day  or  two,  in  order  to  guard  against  ll« 
occasional  ill  conse<(aeDeeB  resulting  from  the  accumulation  of  the  poison  in  ^ 
system. 

AwTiDOTEa, — In  cases  of  poisoning  by  arsenic,  several  inJicalions  require  tc  be 
fulfilled  :— 

1.  The  first  object  to  be  effected  is  to  ejpc?  rte  poimti  ft^i  ttir  itomnrh.  P« 
this  purpose  the  stomach-pump  should  be  immediately  applied.  If  this  he  not  in 
readiness,  and  vomiting  have  not  eommenoed,  tickle  the  throat  with  a  feslhprcr 
the  finger,  and  administer  an  emetio  of  sulphate  of  oop|)er  or  sulphate  vf  line. 
Promote  vomiting  by  diluent  and  demulcent  liquids;  as  milk,  white  of  egg  and 
water,  flour  and  water,  gruel,  sugured  water,  broths,  lioaeed'tea,  oil  and  lime-wat«r, 
a  mixture  of  milk,  lime-iVater,  and  albumen,  Ac.  The  liquid  srrves  to  promoW 
vomiting;  the  demulcents  (mucilage,  albumen,  oil,  casein,  sugar,  &c.)  inrcst  the 
poisonous  parljcleB,  and,  therefore,  act  as  mechanical  antidutes;  while  tUxt  lime- 
mter  is  mefal  by  dhniaishing  tli«  solubility  of  the  araenioua  luid. 
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To  expel  anenioiu  aoid  from  ihe  inteatiDes,  castor  oil  is  tbe  best  pnrgative. 

2.  The  seoond  object  is  the  emphyment  of  mechanical  and  chemical  antidotes. 
Hie  uses  of  mechanical  antidotes  in  cases  of  poisoning  have  been  before  noticed 
(tee  ante  J  pp.  198  and  199).  The  demulcents  directed  to  be  used  in  promoting 
fomiting  are,  in  fact,  mechanical  antidotes. 

Charcoal,  magnesia,  hydrated  sesquioxide  of  iron,  and  any  inert  powder  (as  lin- 
■eed-meal,  flour,  liquorice-powder,  &c.)y  when  swallowed  in  large  quantities,  may 
be  occasionally  of  service,  by  enveloping  the  particles  of  arsenic,  and  preventing 
dieir  contact  with  the  gastric  surface.  Olive  oil,  on  which,  according  to  Dr.  Paris,^ 
the  Cornish  miners  rely  with  confidence,  can  only  act  mechanically  in  the  way  just 
mentioned. 

Of  chemical  antidotes  (see  ante,  pp.  201  and  202),  th^re  are  none  for  arsenic  on 
which  much  reliance  can  be  placed.  Those  recommended  are — animal  charcoal 
(see  antCy  p.  202,  foot-note,  and  p.  335),  hydrated  sesquioxide  of  iron,  magn^ia, 
■nd  lime-water.  But  none  of  these  are  efficacious  as  chemical  agents  unless  the 
praon  be  in  solution.  Now,  as  arsenic  is  almost  invariably  taken  in  a  solid  form, 
it  follows  that  the  benefit  which  may  be  obtained  by  the  use  of  these  agents  is 

Eeially  to  be  ascribed  to  their  action  as  mechanical  antidotes.  With  respect  to 
hydrated  sesquioxide  of  iron,  Dr.  Maclagan'  observes  that, ''  as  far  as  chemical 
eridence  goes,  at  least  twelve  parts  of  oxide,  prepared  by  ammonia,  and  moist,  are 
nqaired  for  each  part  of  arsenic."  It  should  be  stated  for  '^  each  part  of  arsenic 
in  Bolntion,"  as  it  only  acts  chemically  on  the  solution.  But,  as  we  cannot  usually 
determine  how  much  has  been  swallowed.  Dr.  T.  R.  Beck'  recommends  that  we 
■honld  administer  to  an  adult  a  tablespoonful,  at  least — and  to  children,  a  dessert- 
noonful,  every  five  or  ten  minutes,  until  relief  from  the  urgent  symptom  is  obtained. 
^or  farther  details,  see  the  article  Ferri  Sesquiox^dum  hi/dratum.) 

Hiffhly-calcined  magnesia  has  been  lately  revived  by  Bussy  as  a  chemical  anti- 
dote ror  arsenic.  When  in  the  gelatinous  or  hydrated  state,  it  abstracts  arsenious 
add  from  its  solution  by  forming  with  it  a  difficultly-soluble  arscnite  of  magnesia.^ 

In  conclusion,  I  may  observe  that  no  objection  whatever  can  be  raised  to  the  use 
either  of  hydrated  sesquioxide  of  iron  or  of  magnesia  as  antidotes : — neither  of  them 
ean  do  harm ;  both  of  them  certainly  are  useful  as  mechanical  antidotes :  they  may 
be  Berviceable  as  chemical  antidotes. 

8.  Another  indication  is  the  use  of  di^amical  antidotes,  or  counter-pitisons  (see 
onfei  p.  201),  agents  which  are  supposed  to  neutralize  or  counteract  tlie  effects  of 
die  poison.  Unfortunately  we  have  here  no  specifics;  and  the  treatment  must  be 
eonancted  on,  general  principles. 

When  the  sastro-enteritis  is  marked,  antiphlogistic  measures  have  been  resorted 
to;  such  as  mood-letting,  both  general  and  local,  and  blisters  to  the  abdomen. 
Bnt  the  great  depression  of  the  vascular  system  precludes,  in  most  cases,  the  use 
of  general  blood-letting.  Moreover,  so  long  as  the  poison  is  in  the  stomach,  this 
operation  is  objectionable,  on  the  ground  of  its  promoting  absorption.  Opium  is  a 
^ery  valuable  agent.  Indeed,  Jilger  seems  to  regard  it  in  the  light  of  a  counter- 
poison.  However,  on  this  point  he  has  probably  taken  a  too  exaggerated  view  of 
Its  efficacy;  but  it  is  undeniable  that  on  most  occasions  it  is  of  great  service.  K 
tlie  stomach  reject  it^  we  may  employ  it  in  the  form  of  clysters.  If  constipation 
and  tenesmus  be  troublesome,  mild  laxatives,  especially  castor  oil,  should  be 
exhibited.  When  there  is  much  depression  and  collapse,  brandy  and  other  stimu- 
laats  are  sometimes  requisite. 

4.  The  last  indication  is  the  use  of  remedies  which  promote  the  elimination  of  the 
pouon  from  ike  system  after  it  has  been  absorbed  (see  ante,  p.  201).  To  effect  this, 
i)lEfila  recommends  the  use  of  diuretics — ^viz.  white  wine  and  water,  Selters  water, 
end  nitrate  of  potash ;  while  Flandin,  who  found  them  useless,  advises  the  use  of 

«  Bdinb.  Med.  and  Surg.  Joum.  No.  144.  *  Dr.  T.  R.  Beck,  Lond.  Mid.  Gaz.  Oet.  15,  1811. 

*  For  further  details  regarding  the  action  of  hydrated  seiqoioxide  of  iron  and  magneaia  at  antidotes  for 
afMnical  poiaooing,  the  reader  is  referred  to  Dr.  A.  Taylor'a  work  On  Pouotu,  pp.  S6  and  8Q. 
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po^kdns,  aad  die  eootinuance  of  tLe  etnplojmeat  of  chemical  antidotes  (calcioed 
BMgMSB  ud  GnlpLarettcd  hydrogen  water),  to  prevent  a  Bocond  absorption  (bm 
Mir,  p.  202). 

L  U«miW,lSSfiAKSEnTIS,L.[U.S:];  Solution  of  Arm,  ;tt  of  PoUuh;  Liqwrr 
Anatviilit,  K.  D. ;  FoKkr't  Sotiitime  ;  ifinmil  .SWu'io'i— {Arsonioua  Acid 
[broken  in  emill  pieces,  /.. ;  in  powder,  £],  Carbonate  of  Potash,  each  grs.  Ixxx; 
Compound  Tincture  of  Lavender  f5v;  Distilled  Water  (Ij.  Boil  the  srsenions 
ujd  and  carbonate  of  potash  with  half  a  pint  of  the  water  in  a  glass  vessel 
nntil  they  are  dissolved.  Add  the  Compound  Tincture  of  Lavender  to  the  cooled 
liquor.  Lastly,  add  besides,  of  distilled  water,  as  much  as  may  he  sufficient,  that 
it  may  accomtcly  dll  a  pint  measure,  L.  E. — The  preparation  of  the  Ihiblin  CMrgt 
is  somewhat  stronger :  the  proportions  of  materials  used  are  of  pure  Arsenloua 
Acid,  pare  Carbonale  of  Potash,  of  each  eighly-two  grains  ;  Compound  Spirit  of 
Lavender  f^iv  ;  Distilled  Water  sufficient  to  miute  the  hulk  of  the  entire  one  pioL 
The  sp.  gr.  of  the  solution  is  1.013.) — In  this  preparation  the  arsenious  acid  com- 
bines with  the  potash  of  the  carbonate,  and  disengages  the  carbonic  acid.  KO,C0* 
+AsO'=K0,AsO'+C0'. — A  slight  excess  of  carbonate  ia  used.  The  compound 
tincture  of  lavender  is  used  as  a  colouring  and  flavouring  ingredient.  Half  an 
ounce  of  the  solution  prepared  according  to  the  Loudon  or  Kdinburgh  Fharmaco- 
pteia  contains  two  grains  of  arsenious  acid.  The  dose  of  this  solution  is  four  or 
five  mtaims,  gradually  and  cautiously  increased.  I  have  known  15  minima  taken 
three  times  a  day  for  a  week  without  any  ill  effects.  Dr.  Mitchell,  of  Ohio,  has 
given  from  15  to  20  drops  three  timesadayin  intermittcnts."  But  as  Borae  persons 
are  peculiarly  susceptible  of  the  inftueuce  of  arsenic,  we  ought  always  to  commence 
with  small  doses.  It  baa  been  given  to  children,  ond  even  pregnant  women.  Dr. 
Dewees'  administered  it  sncccesfully  to  a  child  only  bis  weeks  old,  affected  with  a 
severe  tertian  ague.  Dr.  Fowler  drew  up  the  following  table  of  doses  for  p«ti«stl 
of  dlfierent  ages  : —  ^^^^h 

Ami.  ^^^^I 

From  3  Id    4  years rrom  2  oi  3  u>  S  drops.  ^^^^H 

"      S  "    7    »        "  "      7      "  ^^^H 

"      S  ^   12     "         "7       "10       "  ^^^H 

"    13  "  tS     "         "    lu       "IS       '  ^^^H 

18,  aiul  upwards 12  ^^^^^| 

But  it  may  ho  remarked  that  the  quantiLics  here  indicated  are  larger  than  fflP^^ 
be  safe,  in  most  cosea,  to  commence  with.     Half  an  ounce  token  in  the  space  ff 
five  days  is  aapposed  to  have  caused  death  (sec  ante,  p.  6^2). 

[The  V.  S.  Pharm.  JirMU  FavUr't  Sohavm  to  be  prepared  as  rollowi :  AruniniiB  Acid  ia 
small  fngmenis,  Pure  Carbonale  or  Poiassa,  each  siily-four  gralni ;  Diitilled  Water  a  viSi- 
wem  qunnlity  ;  Cotnpound  Spirit  of  Lavender  lialT  a  fluidounce.  Boil  the  artoniinis  acid  and 
carbonale  of  potassa  in  a  bIsk  ves»l  witli  iwelve  fliiidounces  of  distilled  walor  till  the  Kid  t> 
eoUraiy  diwoived.  To  ihc  wilution  wlien  culJ  add  ibe  ipiril  of  lavaader,  and  sAerward*  lafr 
oieiil  ilittilied  water  to  make  it  fill  exactly  the  meaiuie  of  a  pint. 

The  di>M  ot  the  wtuiion  is  3  lo  S  luinims.] 

I.  L14II0KiKSEKlCICHLOIUllt,L.;  Solution  of  Ohhri^  of  Armnxc;  UfuorAeOi 
Anentoti  M^drvdilorktu ;  llt/drochlorio  Solution  of  Arteniom  Acid;  J)e  IUa» 
ifin't  iSb/ufto  Solventin  Minerals. — (Araeuioua  Acid,  in  email  pieces,  Jas;  Hjnir^ 
chloric  Acid  f^iss;  Kstilled  Water  fjsx.  Boil  the  arsenious  acid  in  the  by<b» 
chloric  acid  dilutod  with  f^j  of  water  until  it  is  dissolved;  then  kdd  a  ~  '  ~ 
water,  that  it  may  accurately  fill  a  pint  measure.) 

Tho  late  Dr.  Valangin*  introduced  the  tolatio  solcentit  minerali*  into  m 
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He  prepared  it  by  sublimiDg  in  a  bolt-head  a  mixtare  of  8  lbs.  of  arsenious  acid 
iiid  8  lbs.  of  common  salt  The  sublimate  was  a  white  powder,  which  he  called  the 
wlvaU  mineral.  This  was  dissolved  in  diluted  hydrochloric  acid,  and  formed  his 
tohUum  of  the  tolvent  mineral^  which  by  some  persons  has  been  regarded  as  a  9olu- 
Horn  of  chloride  of  arsenic.  He  presented  the  Apothecaries'  Company  with  a  quan- 
diy  of  his  preparation,  as  well  as  with  the  formula  for  its  manu&cture. 

jBttt  by  submitting  a  mixture  of  arsenious  acid  and  common  salt  to  sublimation, 
DO  chemical  change  is  effected.  The  arsenious  acid  sublimes  unaltered.  De  Ya- 
langin's  solvent  mineral  is  in  reality,  therefore,  nothing  but  this  acid ;  and,  pro- 
vided pure  arsenious  acid  be  employed,  the  process  of  sublimation  is  unnecessary. 
Hr.  Warington  tells  me  that  he  has  submitted  an  authentic  specimen  of  De  Yalan- 
pn's  solvent  mineral  to  microscopic  examination^  and  finds  it  to  consist  of  octohedral 
■nd  tetrahedral  crystals  of  arsenious  acid. 

By  dissolving  arsenious  acid  in  hydrochloric  acid,  we  obtain  a  solution  either  of 
the  terhjfdrochlorate  of  arsen iotu  and  or  of  the  terchhride  of  arsenic.  AsO* + 3HC1 
==AsCl'+3H0.  According  to  Dupasquier,*  the  solution  contains  terchloride  of 
•nenic ;  for,  when  it  is  submitted  to  distillation,  the  distilled  product  is  arsenifcrous. 
On  repeating  the  experiment,  I  find  that  the  quantity  of  arsenic  which  distils  over 
» 'Very  small;  and  that  the  residual  liquor  in  the  retort  deposits  octohedral  crystals 
of  arsenious  acid. 

For  the  preceding  formula  for  the  preparation  of  De  Yalan^n's  solution,  I  am 
iadebted  to  Mr.  Warington,  who  tells  me  that  it  is  the  one  which  is  intended  to  be 
introdnoed  into  the  forthcoming  new  edition  of  the  London  Pharmacopoeia.  De 
Velangin's  solution  is  considered  by  some  practitioners  to  be  superior  to  any  other 
pieparation  of  arsenic.  Dr.  Farre,  who  has  been  long  practically  acquainted  with  it. 
Mildly  informs  me  that  it  "  effectually  cures  the  worst  forms  of  chorea  which  resist 
other  remedies.  It  was  recommended  to  me,''  he  adds,  ''  by  the  late  Dr.  Bate- 
man'  for  the  cure  of  lepra  vulgaris,  which,  although  that  disease  may  return  upon 
you,  it  will  cure  again.  It  will  be  introduced  into  the  next  Pharmacopoeia,  it  is 
said,  in  an  improved  form — ^but  I  hope  it  will  not  be  injured;  for  it  is  the  only 
safe  and  effective  preparation  of  arsenic  with  which  I  am  acquainted." 

Although  I  have  on  numerous  occasions  employed  De  Yalangin's  solution,  I  have 
not  hitherto  satisfied  myself  of  its  superiority  to  the  solution  of  arsenite  of  potash, 
which  cures  or  greatly  relieves  a  very  large  portion  of  the  oases  of  chorea  and 
lepra  which  usually  present  themselves.  It  is  supposed  to  be  less  apt  to  disturb 
tibie  stomach  on  account  of  its  not  suffering  decomposition  and  separation  of  the 
arsenious  acid,  as  does  arsenite  of  potash,  by  the  acid  gastric  secretion.  Before  its 
absorption,  however,  its  acidity  must  be  neutralized  by  the  bases  (soda  of  the  bile 
]irinoipally)  which  it  meets  with  in  the  alimentary  canal.  It  is  probable,  therefore, 
that  the  arsenic  of  De  Yalangin's  solution  passes  into  the  blood  as  arsenite  of  soda. 

One  liuidounce  of  the  solution,  prepared  according  to  the  formula  above  given, 
oontains  only  one  grain  and  a  half  of  arsenious  acid ;  whereas  the  same  quantity 
of  Fowler's  solution  contams  four  grains  of  arsenic.  It  is  probable,  therefore,  that 
the  real  explanation  of  the  infrequent  occurrence  of  gastric  symptoms  under  the 
wee  of  De  Yakngin's  solution  is  referable  to  the  smaller  quantity  of  arsenic 
nsnmlly  administered. — ^The  dose  is  from  TT|^iij  to  fT^^x  thrice  daily.  Dr.  Farre  tells 
ne  that  he  always  begins  with  three  drops  three  times  a  day,  and,  after  a  few  days, 
increases  one  drop  per  diem  (not  each  dose).  In  this  way  he  proceeds  till  the  pa- 
tient takes  ten  drops  thrice  daily.  Whenever  gastrio  disorder  supervenes,  the 
medicine  is  to  be  suspended,  and  to  be  subsequent^  renewed  in  the  original  dose 
.ot  tbne  drops. 

•  Jonru.  de  Pharmaciey  t.  xxvii.  p.  717, 1841. 

'  Dr.BatMum  {Fractieul  8pn§pMu  qfCMfnMus  DisfOMJ),  m  BoUeiaf  the  bsMfieial  ^fleeU  of  Fofwler'a 
•olBtion  in  the  treetment  of  lepra,  Mya,  in  a  foot-note,  ''Another  preparation,  introduced  by  the  late  Dr. 
De  Valangin,  ia  kept  at  Apothecaries'  Hall,  under  the  name  of  ioluHt  tolvmUu  mmtrmliSf  and  ia  equally 
iHiiiCkwia." 
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BuUer  of  artenie,  or  tbe  trrchhri'fe  o/nrttnic  (AsCI'},  liaa  been  used  as  m  oai- 
tlcin  cancer  and  veuc real  warts,  but  its  use  rnjaires  great  caution.  Proun' empliijed 
it  in  cancer,  and  Eberx'  in  venereal  wnrts.  In  one  ease,  where  two  grains  di  caId- 
mcl  bad  been  adniiniHtered  internally,  salivation  followuil  its  use. 

1.  PriClfi  ASIATIC^: ;  Atiatic  /Wir.»— (Arseniona  Acid  gra.  Iv  ;  Powdered  Hack 
Pepper  '^ix ;  Gum  Arabic  a  sufficient  quantity  to  make  800  pills;  each  of  which 
contains  about  j'^tb  of  a  grain  of  arsenioua  acid.) — These  pills  are  employed  in  the 
East  for  the  cure  of  syphilis  and  elephantiasis. 

4.  mtGUENTIffl  iBSEIflCl;  Anmicat  Oinfm»j{.— An  ointment  conUtning  arseni-  \ 
ons  acid  is  used  of  different  etrengtha  by  surgeons.  For  onychia  maligna  I  have 
already  mentioned  one  containing  two  grains  of  arsenic  to  an  oance  of  lard  or  epenu- 
aceti  ointment.  The  Cfraium  Aritnici  of  (be  United  States  Pbannacopceia  con-  i 
sists  of  ArscnioDa  Acid,  in  very  fine  powder,  3j;  Simple  Cerate  ^j.  This  is  used  | 
aa  a  dressing  for  cancerous  sores,  but  must  be  applied  with  great  circumspection  , 
(see  another  formula  at  p.  638). 

5.  PASTl  IBSBNICAUS;  Anenkal  /><is(e.— Various  formulm  for  this  are  giren.—    i 
The  Pulvit  Eichurotica  Arsentcalit  i^I'oudre  cauttique  du/iire  Cosmc  ou  tie  Jtoiu-     I 
teloC)  of  the  French  Codex  is  composed  of  finely  levigated  Cinnabar  10  parU;  paw-    I 
dered  Dngon's  Blood  IGj'irfi;  finely  levigated  Arscnious  Acid  8  parti.     Mix  inti-    i 
mately.     At  ibe  time  of  cmptoyiDg  it,  it  is  made  into  apaste,  by  meansof  a  little    i 
saliva,  or  mucilage.     This  preparation  is  employed  to  cauterise  cancerous  wounds.    , 
It  must  be  used  very  cautiously,  and  applied  to  limited  portions  only  of  the  ulcer-    | 
atod  surface.     I  have  already  referred  to  its  occasional  dangerous  or  fatal  effects 
(see  anle,  p.  637).     It  deserves  especial  notice,  that  this  officinal  preparation  of  the 
French  Codex  is  very  considerably  stronger  than  was  used  either  by  Itousselot  or 
Cosme,  notwithstanding  that  it  is  named  after  tbcm. 


100.  Arsenlci  Sulphureta.  —  Sulphureis  of  ArBenlo. 

No  l«s  ili»n  seven  cnmpoiinilj  of  aulphut  and  arienic  are  noiicpii  by  L.  Graelin.'     0/ 

1.  AnenidBianlplitiretnm;  BiiulpliuTilofjJnmc;Ruigallum;  Ktalgtir;  RidSafyhir^tf 

Jmnic ;  lltd  Artrmc;  Sandorata,    tui*(im\   Sandararh. — ti  occun  in  Ibe  minerBl  kingiliNn  tn'^ 

inaraivp  anil  cr/itallized.     The  crytiali  belong  id  iIib  obliiue  pr» 

Fig.  I3G.  mBlic  ayttem  {teeantt.p.  1S6).— Commercial  realgtic  is  an  aniSdil 

prmlud  prepared  liy  eulmiiiting  lodiaiiUaiion  Br»nical  pyritM,    It 

II  it  an  enargelic  poison.  I[  was  ihe  BKeiil  emplofed  bjr  M™.  Bin- 
(Iwk  to  destroy  Mrs.  Smith.*  Tlie  body  oflhe  riclim  wai  dtiniMd 
■rier  having  been  Yraitoi  /or  foiiiieen  monthi. 
voreJ  thni  the  reaigat  bad  been  Iraoaformod  into  orpimettt,  wbieli 
waa  round  in  llie  slomach.  Mr.  Herapalh'  bsi  sliown  ihal  amm» 
nia  and  sulpburetled  byrjrogcn  (gases  evolved  duiing  putrid  itam- 
poiilion)  are  each  capable  orconvarlingietilgaiinlooipiineiil.  S(*N 
ed  wiib  ibe  toctB-aui,  it  yields  melsllic  arsenic  {»©e  mtJf,  pp.  BM 
anJ  610]  Realgar  tvaa  used  in  raerJicine  by  the  Greek*.  H 
AtalianB,Psra(>el>us,and  aome  few  later  Bmhotiliei.  At  lbe| 
lime  it  ti  not  employed  Toe  medical  purposes,  but  i*  lued  bj 
leclinitts,  snd  as  a  pigment. 

>  Aniiil.  >■  d.  KnticHT  alau  Sckmill,  %.  TC  (qnoted  by  Rfehtn,  A'aif.  ArttiiHilM 

>  Hurdud's/nnHf,  Bd.  luvii.  St.3,  S.». 
■  ^••<iii{  foiidrcAii,  vul.  il.  p.  m.    Th*  rnrniDlB  for  tbeae  plUa,  gireo  in  Uie  leit, 


aH,Bd.v.S.ia> 


»  rMpeeiiag 


•  tfwrflwik'ar'.  Citmi4,  Bd.  li,  19H. 

•  m^ ... miol  ofUnoelBbiated  BlUloI 
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Fig.  127. 


2.  AiBairifil  TtoBulphuretnm;  Tenulphuret  of  Jrtenie;  Awripigmentum ;  Orpiment ;  Yel- 
iow  SiUphmt  of  jSnenie  ;  Yellow  jSnenic ;  SetqumJptmrtt  of  Artenic  ;  SfdphoarttnkuM  Acid ;  Kmg'i 
YMfw. — ^This  is  both  found  native  and  prepared  artiAcially.  Native  orpiment  is  the  auri- 
pigmimimm,  or  paint  of  gold,  of  the  ancients.  It  was  so  called  in  allusion  both  to  its  use 
and  its  colour,  and  aleo  because  it  was  supposed  to  contain  gold.  From  this  term  the  com- 
mon  name  of  **  orptmm/,*'  or  **  gold  painL^^  has  been  derived.  Native  crystals  of  orpiment  be- 
long to  the  right  prismatic  system  (see  an/e,  p.  185).  Artificial  orpiment, 
prepared  by  submitting  to  distillation  a  mixture  of  arsenious  acid  and  sul- 
phur, is  much  more  poisonous  than  native  orpiment,  as  it  contains,  accord- 
ing to  Guibourt,^  04  per  cent,  of  arsenious  acid,  and  only  6  per  cent  of 
tile  tersalphnret  of  arsenic.  It  is  soluble  in  alkalies  (by  which  it  is  readily 
distinguished  from  sulphuret  of  cadmium),  but  is  insoluble  in  hydrochloric 
•cid  (by  which  it  is  distinguished  from  the  tersulphuret  of  antimony), 
and  is  precipitated  from  its  alkaline  solutions  by  acids.  Heated  with 
black  flux,  it  yields  metallic  arsenicum  (see  atUe^  pp.  6H  and  619).  As 
met  with  in  the  shops,  it  is  a  powerful  poison.  It  is  a  constituent  of  some 
depilatories  (see  ante^  p.  200).  According  to  Dr.  Paris,  Delcroix's  depila- 
tory, called  poudrt  tubtile,  consists  of  quicklime,  orpiment,  and  some  vege- 
table powder.    Orpiment  is  used  by  pyrotechnists,  and  as  a  pigment. 

Like  realgar,  it  was  employed  in  medicine  by  the  ancients,  but  at  the         Kight  Rhombie 
present  time  it  is  not  in  use.  IVtsm  of  Orpiment. 


lOL  Arsenioi  Teriodidum. — Terlodide  of  Arsenic. 

Formula  AsP.    Eqmvabnt  Wright  453. 

jSnnrici  ladtdum  [U.  S.];  Iodide  of  Arsenic;  Artenicum  lodatum;  Joduret  or  Hydnodati  of 
vc. — This  compound  is  prepared  by  gently  heating,  in  a  tubulated  retort  placed  in  a 
Mod-faath,  a  mixture  of  one  part  finely-pulverized  metallic  arsenic  and  five  parts  of  iodine : 
the  iodide  is  afterwards  to  bo  sublimed,  to  separate  the  excess  of  arsenicum.  The  compound 
thiu  obtained  is  an  orange-red  volatile  solid.  It  is  soluble  in  water,  either  as  teriodide  of  ar- 
lenic  or  as  a  compound  of  liydriodic  and  arsenious  acids.  AsP-4-3HO=AsO^HI.  If  the  sola- 
tioD  be  rapidly  evaporated  to  dryness,  we  re-procure  the  iodide;  but  if  we  concentrate,  and 
then  place  the  solution  aside,  white  pearly  plates  are  obtained,  which  Plisson'  regarded  as 
iodide  of  arsenicum,  but  which,  according  to  Serullas  and  Hottot,*  is  a  compound  of  arsenious 
aeid  and  teriodide  of  arsenicum  {artenite  of  teriodide  of  antnicum). 

Iodide  of  arsenic  combines  the  effects  of  arsenious  acid  and  iodine.  It  is  a  powerful  pre- 
paration, and,  like  arsenious  acid,  requires  caution  in  its  use.  It  becomes  absorbed,  and  is  elimi* 
Dated  by  the  urine,  saliva,  and  perspiration.*  Dr.  Blake^  injected  solutions  of  it  into  the  veins, 
bat  did  not  find  its  effects  so  powerful  as  might  have  been  expected.  Six  grains  thrown  into 
the  Teins  of  a  dog  had  no  appreciable  efiect:  fiAeen  grains  immediately  arrested  the  action  of 
the  bean. 

It  has  been  employed  in  obstinate  skin  diseases,  as  well  as  in  real  or  simulated  cancer.  Dr. 
A.  T.  Thomson  administered  it  internally  with  great  success  in  lepra  and  impetigo.  BietC* 
it  externally,  in  the  form  of  ointment,  in  tuberculous,  herpetic  diseases  of  the  skin.  In  a 
of  lupus,  the  ointment  has  been  employed  with  good  effect. 

Dr.  Thomson  employed  it  in  the  form  of  pills,  commencing  with  y^th  of  a  grain  and  ending 
with  |d  of  a  grain. — Biett's  ointment  consisted  of  about  2}  grs.  of  the  iodide  to  §j  of  lard. 
About  one  drachm  of  this  ointment  may  be  used  at  once. 

*  An  extemporaneous  preparation,  which  is  said  to  combine  the  virtues  of  both  arsenic  and 
iodine,  is  said  to  have  been  employed  successfully  in  Philadelphia.  It  is  formeil  as  follows: 
B  Liquor.  lodin.  com  p.  |[j ;  Liquor.  Potasses  Arsenitis  |[iv.  M.  When  mixed  together  in 
these  proponions,  a  change  is  observed  in  the  appearance  of  tlie  mixture,  which  is  instanta- 
neously rendered  almost  colourless.    The  dose  is  five  drops.'^ 

AxMoioi  8iq;>eilodidnm. — ^Wackenroder^s  soludon  of  tuperiodide  of  arsenic  is  an  aqueoas 
■ohition  of  superiodide  of  arsenic,  each  drachm  of  which  oonuiins  ^th  of  a  grain  of  metallic 
artenio  and  about  ^th  of  a  grain  of  iodine,  or  about  the  |th  of  a  grain  of  superiodide  of  arsenic. 
Hiser  gave  it  in  dotes  of  20  drops  twice  a  day  in  scirrbus.' 

J)omivan''$  eohttion  contains  teriodide  of  arsenic  and  biniodide  of  mercury.  It  will  be  described 
hereafter  (see  Hydrargyri  Biniodidum), 


*  Sist,  abrigit  its  Drogues  simples,  t.  i.  p.  174,  3me  6d.  1836. 

*  Jomwn.  4e  Pharmacies  t.  ziv.  p.  46, 189B.  *  IHd. 

*  Lend.  Med.  Oeut.  Jan.  lO,  1839;  Lancet  for  1838-9,  vol.  i. 

*  Edk^.  Bted.  and  Surg.  Journal,  April,  1839.  •  Mageadie,  Fbrmulaire,  p.  9M,  Sme  Mit.  1896. 
I  New  Rewudiest  by  R.  Dungliton,  M.D.,  4th  edit.  p.  77.  Pbiladelphia.  1843. 

*  Dierbaeh,  DU  neuesten  Sntdeekungen  in  der  Materia  Mediea,  Bd.  iii.  Abt.  ii.  8. 1043, 1847. 
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Ordek  XXII.  ANTIMONY  AND  ITS  COMPOUNDS. 
102.  Antimonium.  —  Antimony. 


Si/Tnbol  SI 


I  Wtight  120. 


— Tliid 


3r  pfTjirlital  piSi  (pOif 


t,  ihoDgfa  ihe  Iiuia  or  seteral  imponsiit 
now  Hied  in  meaicme  m  the  meuillic  iiaie.  In  Tonner  limes,  nrrlailing  oi 
alena  aea  prrptliia)  aiid  tmitic  cupi  (j«nila  tmtlica;  calira  vemilerii)  wee 
roriDPi  were  uaed  at  purgKiTes;  the  laller  comnniniualed  an  emetic  qualitjr  to  wiiM  which 
hkil  been  kepi  in  iham  Ibr  a  dajror  Iwo.  To  diilinguUh  motallicBniiroonyfrom  ib«  lulptWKi, 
il  bn>  been  letmeil  rtgului  anlimomi,  or,  when  ttie  ingot  pceienis  a  alellalcd  orj lUlUno  tenure 
on  its  (urface,  ngWiu  anfnnonTi  Uillaha.  When  the  mEtal  is  Rlloyed  with  iron,  tin.  leail,  &S.,  il 
hai  be«D  called  nguht  anianonii  marlialit,jet!ialii,  Mtuminw,  &c. 


103.  ANTIMONTI  TEROXYDUM.- 
ANTIMONY. 


TEROXIDE  OP 


Formt^  SbO".     E^iBolml  Waghl  153. 

History. — Basil  Valeiitiiie*  nna  Bcqualnted  with  this  lerozide,  vhicli  Ue  called 
Jloiccrs  of  antimony  [fiorci  antimonii);  and  be  states  thut  it  could  be  procured  hj 
varioua  methods. 

Tho  Qompound  is  known  bj  tlie  various  names  of  oxiJc  (antimonii  ox^Jum,  Pb. 
Bd.),  protoxide  and  taquioxidc  o/antfmmiff. 

NaTcral  Uibtory. — It  is  found  Datire,  and  ts  known  to  minenilogiata  as  tehite 
antimony.     It  is  found  in  Bobcnia,  Saxony,  Huogurj,  &o. 

Preparation. — There  are  various  methods  of  preparing  this  oxide. 

1.  The  EtUniiurgh  College  directs  it  to  be  prepared  bs  follows : — 

"Take  of  SulpbUrpi  of  Antimony,  in  fine  powiler,  giv;  Mutialio  Afi.!  (oomniemtol)  Oj  i 
Wilei  Ov,  DtesolM  the  lulpbdrel  in  ibe  aciJ,  wiili  ilie  aid  of  ■  gentle  Lent ;  l»il  t»i  half  tn 
bonr^  filler.  Poor  ibe  fluid  into  the  walet;  collect  the  prccipitnle  on  a  calico  fltier;  wiih  il 
well  with  odd  w»ter,  then  with  a  weak  sohiiion  of  earbonaia  of  »oda,  and  agurn  with  foM 
water,  till  Ibe  water  oesMa  to  affect  reddened  lilmuB  paper.  Dry  Ibe  powdei  ofet  the  *■p■u^ 
bach." 

By  tbo  action  of  hydrochloric  acid  on  tersulphuret  of  antimony,  there  ore  obtuDed 
the  tcrchlonde  of  auUmonr,  which  dissolves  in  the  esoess  of  hydrochloric  acid,  lod 
hydroaolphurio  acid  gaa,  which  escapes.     8bS'+3HCl=SbCl'+3HS. 

When  the  solution  of  lerchloride  of  antimony  is  diluted  with  water,  a  white  pie- 
oipitat«  of  oxiehloride  o/anlimony  (SbCi'.SSbO*)  is  produced,  which  beconuw  07*- 
talUne  by  standing.  6SbCI'+15HO=SbCI',5SbO'+15HCl.  This  precipiuteii 
called  ^V'"*'^'' i"'""'*''  (/"u/fisJ^oro/Ai),  after  the  name  of  an  Italian  pliysidsa 
of  the  16th  oentury,  who  recommended  its  vse.  It  has  also  been  termed  the 
angelie  powder  (pulvit  anijelicui),  or  mercvry  of  life  (merctirivt  rilw). 

By  longKwntinued  washing  with  hot  water,  the  oiichloride  loses  nJl  its  cUoriiw 
in  the  form  of  hydrochJorio  aeid,  and  pure  teroxido  of  antimony  alone  remiiiu- 
SbCl»,58bO»+3HO=68bO"+3HCl.  Washing  it  with  a  solation  of  cat1>oiuto  of 
soda  also  oooverta  it  into  the  teroiide.  SbCl',5SbO'+3(NaO,CO«)— 68b0»+ 
SNaCl+SCO-. 

2.  The  Ihifdin  Pharmacopoeia  of  IS60  directs  the  oxide  of  antimony  (antimB'm 
oxydum,  Ph.  Dub.)  to  be  prepared  us  follows : — 

Taks  of  Solution  or  TanfalMide  or  Antimony  fjiv);  Water  Cong,  ij;  SotntioD  of  ChMW 
PoDuli  Oj;  Oislillad  Water  a  sulScionE  itnantilr.  Pour  ihe  Botimoniat  aolalian  jnto  lb*  «•», 
Bii<),'iiaving  Mirietl  Ibe  mixluie  well,  aei  il  by  until  ibo  while  pndpiiaiB  whicli  Amnitaiwit' 
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aided.  Dnw  off  the  supernBtant  liquid  by  decantatioD,  c»*  the  siphon,  and,  haTing  agitated  the 
■ediroent  widi  a  gallon  of  distilled  water,  allow  the  whole  to  stand  till  the  oxide  has  fallen  to 
the  bottom.  Decant  again,  and,  having  placed  the  sediment  on  a  calico  filter,  wash  it  with  dis- 
tilled water  until  the  liquid,  which  trickles  through,  reddens  blue  litmus  paper  only  in  a  very 
•iight  degree.  The  precipiuite  is  now  to  be  shaken  occasionally,  for  half  an  hour,  with  the  solu- 
tion of  caustic  potash,  and  then  washed  on  a  filter  with  boiling  distilled  water,  until  the  wash- 
ings cease  to  give  a  precipitate  on  being  dropped  into  an  acid  solution  of  nitrate  of  silver. 
Lutly,  let  the  product  be  dried  at  a  heat  not  exceeding  120^. 

The  washing  with  water,  and  also  with  a  solution  of  caustic  potash,  deprives 
the  precipitatCMi  oxichloride  of  its  chlorine,  and  the  resulting  teroxide  constitutes 
the  nitro-muriatic  oxide  of  antimony  of  the  Duhlin  PharmacoiXBia. 

3.  Another  method  of  obtaining  teroxide  of  antimony  is  by  the  action  of  suU 
pharie  acid  on  either  metallic  antimony  or  the  black  sulphuret  of  antimony.  By 
Doiling  powdered  metallic  antimony  in  sulphuric  acid,  sulphurous  acid  escapes,  and 
the  tersulphate  of  the  oxide  of  antimony  is  obtained.  Sb+6SO'»SbO',3SO'+ 
SSO*.  By  the  action  of  water,  this  tersulphate  of  antimony  is  resolved  into  an 
insoluble  subsulphate,  SbO'SO',  and  a  soluble  supersulphate,  of  antimony.  By  the 
action  of  carbonate  of  soda,  the  sulphate  is  converted  into  the  teroxide  of  antimony. 
8bO«,SO»+NaO,CO«=SbO'+NaO,SO»+CO«.  This  method  of  procuring  teroxide 
of  antimony  was  proposed  by  Mr.  E.  Phillips^  in  1811.  The  late  Dr.  Babington' 
suggested  the  substitution  of  the  black  tersulphuret  of  antimony  for  metallic  anti- 
mony. 

For  some  years  past,  teroxide  of  antimony,  for  the  preparation  of  emetic  tartar, 
has  been  obtained  by  some  English  chemical  manufacturers  by  the  action  of  sul- 
phuric acid  on  sulphuret  of  antimony;  but  it  is  only  recently  that  this  process  has 
been  publicly  brought  forward  by  M.  Hornung'  as  the  most  economical  one  for  the 
preparation  of  oxide  of  antimony  for  the  manufacture  of  emetic  tartar.  As  it  is 
probable  that  it  will  be  generally  adopted,  I  subjoin  Homung's  account  of  it. 

FiAeen  parts  of  sulphuret  of  antimony,  in  fine  powder,  were  mixed  with  thirty-six  parts  of 
•alphoric  acid  in  an  iron  vessel, and  the  mixture  exposed  to  a  gentle  heat  during  a  night.  The 
mixture  bad  become  thick  ;  but,  on  elevating  the  temperature  and  stirring  it,  it  again  assnmed 
a  liquid  condition.  AAer  continuing  the  action  for  some  time,  the  mass  acquired  a  whitish 
appearance,  a  portion  of  sulphur  separated  in  the  fused  state,  and  much  sulphurous  acid  was 
disengaged.  The  heat  and  agitation  were  continued  until  in  this  way  the  whole  of  the  sulphur 
w«0  burned  out,  and  sulphurous  acid  no  longer  disengaged.  When  the  only  vapours  evolved 
were  those  of  sulphuric  acid,  water  was  added  to  wash  out  the  free  sulphuric  acid;  and  the 
residue  of  subsulphate  of  antimony  was  decomposed  with  carbonate  of  soda,  leaving  oxide  of 
antimony  in  the  form  of  a  greenish-white  powder. 

Fifteen  parts  of  sulphuret  yielded  thirteen  parts  of  dry  oxide,  which,  with  the  exception  of  a 
fmall  quantity  of  impurity,  dissolved  in  solution  of  tartaric  acid. 

In  commenting  on  this  process,  Mr.  Phillips*  observes  that  ^Hhcre  is  no  use  in 
gently  heating  the  mixture  for  a  long  time :  it  may  be  boiled  to  dryness  at  once ; 
and  the  residue  is  fit  for  preparing  tartarized  antimony  when  merely  washed  with 
water,  and  without  using  any  carbonate  of  soda." 

By  the  mutual  reaction  of  tersulphuret  of  antimony  and  sulphuric  acid,  we  obtain 
tersulphate  of  oxide  of  antimony,  sulphurous  acid,  and  sulphur.  SbS^+GSOa 
8bO»,3SO»+3SO«+3S.  By  the  heat  employed,  the  sulphur  and  sulphurous  acid 
are  dissipated.  By  washing,  the  excess  of  sulphuric  acid  is  removed,  and  the  ter- 
sulphate of  the  oxide  of  antimony  decomposed  into  the  subsulphate,  SbC,SO,  and  a 
supersulphate  of  antimony.  The  subsulphate  is  afterwards  .converted  into  the  ter- 
oxide by  the  carbonate  of  soda.  8bO«,SO«  +  NaO,CO«  =  SbO'  +  NaO,SO'  +  C0«. 
By  boiling  in  water,  the  subsulphate  may  be  deprived  of  nearly  the  whole  of  its 
sulphuric  acid. 

This  process  has  been  placed  in  the  London  Pharmaoopodia  for  1851,  in  the  pre- 
paration of  emetic  tartar. 

*  Experimental  Examination  of  the  London  Pharmaeopaia. 
'  9ee  Pkilosophieal  Magazine  for  Jalv,  1848. 

*  Journal  de  Pharmaeie.  Mai  1848:  Pkarfnat$ntical  Journal,  October,  1848. 
^  Phil.  Mag.  July,  1848. 
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Sulphuratad  Teroxidee  of  Antlnioliy.     ^miitamy  Jtli,  Glaa  0/  JiUimim 
0/  Julnnony,  ore  «om«iimP»  prepared  nnii  uxnl  on  accanini  of  tbo  ivroxide  of  anDmon)'  wtuoii 
iLey  conlain :  hence  ibey  require  a  sliorl  nnlict:. 

1.  AiTTixoBT  A>h;  CmiiJiHananii—mr  lubilnnco  i«  ol^aineil  by  nWBiing  powrfererf  Uadt 
■nlphurei  of  Hniiinony.  Tbp  prooCH  ii  oarrieii  on  by  xnnc  mnnufHOiirrBra  ofcmelio  Innat  »■ 
oheRp  melbod  of  obtaining  oxide  of  nnlimony.  As  1  hnva  ucn  ii  pprformoil  on  ibe  \Mrge  icala 
in  LoTiilDn,  ihs  powdered  lulphuiol  wal  rouled  on  an  iron  plale  lel  over  a  firs  :  Iba  fnnwa 
eaCRprd  into  a  ctiimney.  In  ibia  process  tbe  sul|ibur  ia  for  the  must  pan  burnt  off  nnil  con- 
verted into  fulphurous  acid,  while  llie  amiinony  abitnicu  oxygen  front  ihe  air.  Tlie  reauiliiuc 
andmony  aib  it  of  a  gray  cotoar.  It  it  a  mijtliire  of  onlimanunu  acid  (SbO')  with  lOine  Urandr 
of  anlmmy  (SbO")  and  some  unbornl  itrnilplitiril  of  antimoti!/  (SW),  as  well  as  any  foreigu 
mailers  ponlaincd  in  iho  original  sulphurel  which  buve  not  been  destroyed  or  cxpolled  by  ihe 
beat'    Pan  of  ibe  antimony  is  volalilized  duririft  the  operalion. 

2.  Glihs  or  Astikout^  filnm  jHlimonii — To  olnain  iliia  compound,  the  black  ■ulpbnrei 
of  antimony  is  first  taBsIed,by  wbich  antimony  asb  is  oblRined  (see  lupra).  This  is  then  fused 
in  an  eortben  crucible.  The  anlimonlons  acid  of  tbe  antimony  asli  ia  deprived  of  a  pan  of  lu 
oxygen  by  the  aulpharof  Ibe  leraulphurei.and  ii  conveiled  into  sulphuiDus  acid,  wliich  eHMpafc 
It  bas  been  analyzed  by  Soubdrui,'  wbo  states  that  it  consists  of  tmtidt  of  aMimoia/  91.5,  tn^ 
nJpkuTH  of  anfimmiy  1.9.  tilica  i.5,  and  aziiU  of  iron  3.2.  Mi.  R  Phlllipi,'  aays  that  ii  cdimIsI* 
principally  of  Itreadt  0/  unltmonjr,  tome  Itrrulpkurtl,  and  about  Are  per  cenL  of  sifirn.  ll  Iiu 
been  used  lo  furnish  leroiide  of  antimony  in  the  preparation  of  emetic  tartar. 

3.  SirriOR  o|>  AxTtHoar ;  Cronu  ^nfimmn  ,-  Crocut  Mttnllorum. — Obtained  by  deSBEntinf 
a  mixture  of  ei^unl  pacts  of  black  snipbutct  of  Bnlimony  and  nitrate  of  polaib  ;  the  traattiof 
foaed  man  (aometimes  called  lirer  of  antimony^  htpar  anlunonu)  is  to  tw  separated  frocn  tbe 
scurinv  reduced  to  a  fine  powder,  boiled  in  water,  and  repeatedly  washed: 
wuhti  taffron  of  anliniotiy  (rrvfw  aitiimOKii  IdIiu),  which  was  rormecly  used  . 
of  emetic  tartar.'^The  fuaed  maaa  ia  a  mixture  of  sulphate  of  potash,  tenuiide  of  aniiraony  eooi- 
bined  wiib  polaib,  oxisutpliurel  of  antimony,  and  tersulpliucei  of  antimotiy  combined  with  Md- 
pbu'Bi  of  potaiaium.  The  water  Dbnracti  the  sulphate  of  potash,  tbe  caustic  pousli,  tad  iba 
sulphuTcl  of  potassium. 

Zimro/'aHjtfnDny  is  also  obtained  by  fusini;  together  black  sulpliutet  of  aulimony  and  carbon* 
ale  of  either  pausb  or  soila:  the  pruluct  consiBU  of  a  aalint)  com|iouiid  of  lersulphurel  of  aai^ 
inony  and  alkaline  sulpbnret,  mixed  with  a  oimpound  of  tecoiide  of  antimony  and  potash. 

Rubi/  of  aniinvmy  \rtkUMa  onlimonn;  tegvXut  aafunonii  niK/iVinafiiJ  ia  obtaitin)  by  fuuo) 
together  live  parts  of  black  aulpburei  of  antimony  and  one  part  of  carbonate  of  potaah,  attl 
leparaliog  the  upper  layer  (sulpboaniimonite  of  potassium)  from  the  lower  one,  wbicfa  con* 
silts  of  a  fused  mass  composed  of  tenulphurrt  of  antimony  whh  a  liille  of  ihe  leroxide. 

Fkopebties. — Teroxide  of  antimonj  o(»:ura  native  in  tabular  &ud  iwiculkr  cm- 
tals,  which  belong  to  the  right  prismiitio  sj'iitem.  Wben  prepared  in  Ike  miiMt 
way  it  is  a  wLite  powder,  which  becomes  yellow  b;  heut,  and  fu»es  at  a  fall  ttd 
heat  into  a  yellow  fluid,  which  concretes,  by  cooling,  inlo  a  cryatatline  mass.  If 
subjected  to  heat  in  the  open  air,  it  absorbs  oirgeoj  and  bvuonies  nntiuiODtODS  acid 
(.SbO). 

Characterittici. — Heated  in  liquid  hydrochloric  acid,  it  compl^ti^ly  diasolres: 
the  solution  contaioB  terchloridc  of  antimony,  which,  when  mixed  with  water, 
yields  a  white  precipitate  (oxichlorxde  of  antimoii]/,  SbCI'jSSbO"),  Hydnwulphu- 
retfl  form  a  red  precipitate  (SbS»)  in  the  solution  of  tbe  l«rabloride.  Builed  with 
a  solution  of  bittu'trate  of  potash,  it  ia  dissolved:  the  solatinn  yields,  00  cooling 
crystals  of  emetic  tartar  (K0,SbC,T,2H0),  the  characterialics  of  which  will  b« 
hereafter  mven.  Tcroiido  of  antimony  melts  before  the  blowpipe,  and  is  wila- 
tilized  in  the  form  of  a  vhite  vapour. 

Composition. — Teroxido  of  antimony  has  tbe  following  compositioc 
jSlomt.      Eq.  m, 


Teroxide  of  Antimony  .1    ...    Ift3  , 
Purity. — ^The  Edinburgh   College  gives  the  following  chancteriBtiet  of  it* 
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"Entiieljr  solnble  in  ronriatic  add,  and  also  in  a  boiling  mixtare  of  water  and  bitartrate  of 
pousb;  snow-white;  fusible  at  a  full-red  heat" 

Phtsiolooioal  Effects  and  Uses. — ^Teroxide  of  antimony  possesses  similar 
medicinal  properties  to  emetic  tartar,  in  the  preparation  of  which  it  is  nsed.  It  is 
nurely  employed  as  a  medicine.  The  oxichloride  of  antimony  is  uncertain  in  its 
operation. 

Administration. — The  oxichloride  of  antimony  is  sometimes  given  in  doses  of 
from  one  to  ten  grains. 
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POWDER  OP  ANTIMOKY. 

History. — ^Dr.  James,  who  died  in  1776,  prepared  a  celebrated  patent  medi- 
cine, long  known  as  the  fevtr  powder  of  Dr.  James  [pulvis  febrifugus  Jacobi),  or 
Dr.  James* spotcder  (^pulvis  Jacohi),  The  discovery  of  it  was  subsequently  claimed 
for  a  (German  of  the  name  of  Schwanberg.*  The  specification  which  *I)r.  James 
lodged  in  the  Court  of  Chancery  is  so  ambiguously  worded  that  we  cannot  prepare 
his  powder  by  it.  Hence  the  present  preparation  has  been  introduced  into  the 
Pharmacopoeia  as  a  succedaneum  for  it.  In  preceding  editions  of  the  London 
Pharmacopoeia,  as  well  as  in  the  present  Edinburgh  and  Dublin  Pharmacopoeias, 
the  name  eiven  to  it  \%pulvu  antimonialis  (antinwnial powder);  but  in  the  edition 
for  1886  this  name  was  unnecessarily  (as  I  conceive)  altered  to  pulvis  antimonti 

Peueparation. — All  the  British  Colleges  give  directions  for  its  preparation. 

The  Xondbn  College  orders  of  Tersiilphuret  of  Antimony,  powdered,  Ibj;  Horn  Shavings  Ibij. 
Mix,  and  throw  them  into  a  crucible  red-hot  in  the  fire,  and  stir  constantly  until  vapour  no  longer 
arises.  Rub  that  which  remains  to  powder,  and  put  it  into  a  proper  crucible.  Then  apply  fire, 
and  increase  it  gradually,  that  it  may  be  red-hot  for  two  hours.  Rub  the  residue  to  a  very  fine 
powder. 

The  Edinburgh  College  directs  equal  weights  of  Sulphuret  of  Antimony,  in  coarse  powder,  and 
Hartshorn,  in  shavings,  to  be  used.  "  Mix  them,  put  them  into  a  red-hot  iron  pot,  and  stir  con- 
stantly till  they  acquire  an  ash-gray  colour,  and  vapours  no  longer  arise.  Pulverize  the  product, 
uid  put  it  into  a  crucible  with  a  perforated  cover,  and  expose  this  to  a  gradually-increasing 
lieat  till  a  white  heat  be  produced,  which  is  to  be  maintained  for  two  hours.  Reduce  the  pro- 
duct, when  cold,  to  fine  powder. 

Manu&cturers  usually  substitute  bone  sawings  for  hartshorn  shavings. 

The  following  is  the  theori/  of  the  process ',  the  gelatinous  matter  of  the  horn 
(or  bones)  is  decomposed  and  burned  off,  leaving  behind  the  earthy  matter  (triphos- 
phate of  lime  3CaO,cPO*,  with  a  little  calcareous  carbonate  CaO,CO").  The  sul- 
phur (S*)  of  the  tersulphuret  (SbS')  is  expelled  in  the  form  of  sulphurous  acid 
(SSO*)^  while  the  antimony  attracts  oxygen  from  the  air,  forming  antimonious  acid 
(SbO*)y  and  a  variable  quantity  of  teroxidc  of  antimony  (SbO).  By  the  subse- 
quent heating  the  teroxide  is,  for  the  most  part,  converted  into  antimonious  acid ; 
but  one  portion  is  usually  left  unchanged,  while  another  is  volatilized.  The  carbon- 
ate of  lime  of  the  horn  is  decomposed  by  the  united  agencies  of  heat  and  anti- 
monious acid :  carbonic  acid  is  expelled,  and  a  small  quantity  of  antimonite  of  lime 
formed.  The  sides  of  the  crucible  in  which  the  second  stage  of  the  process  has  been 
eonducted,  are  found,  at  the  end  of  the  operation,  to  be  lined  with  a  yellow  glaze, 
and  frequently  with  yellow  crystals  of  teroxide. 

The  Dublin  Pha7fnacop<jeia  for  1850  gives  another  process  for  obtaining  a  pre- 
paration called  puliris  antimonialis ;— * 

Take  of  Tartarized  Antimony,  Phosphate  of  Soda,  of  each  ,^iv  ;  Chloride  of  Calcium  ^\} ; 
Solution  of  Ammonia  f^iv;  Di:stilled  Water  Con^.  jss,  or  a  sufficient  quantity.  Dissolve  the 
tartarized  antimony  in  half  a  gallon,  and  the  phosphate  of  soda  and  chloride  of  calcium,  each 
in  a  quart  of  the  water.    Mix  the  solutions  of  the  tartarized  antimony  and  phosphate  of  soda 

'  Affidavits  and  Proceedings  of  W.  Baker j  Load.  1754. 
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vhrn  cold,  ar 


ving  collet  led  ilip  predpiMW, 
Its  soliilicHi  of  nimis  of  lilvci. 


n  Tlie  ialunon  of  flilorid 

wbtcli  will  have  Iben  rormcd,  on  a  calico  filler,  wa 
which  pxsaes  through  reuses  lo  give  a  precipiu 
Fiosllf .  diy  the  product  hf  a  tteam  or  wnler  beat,  and  reduce  it  to  a  line  powder. 

The  object  of  tbis  process  ia  to  obtain  the  nbole  of  the  antimoDy  in  an  tctive 
form.     With  this  view  it  is  precipitated  ia  the  state  of  teroxide. 

AmmoQia,  by  the  aid  of  heat,  decomposes  emetic  tarlAr  and  throws  dovrn  Hm 
teroxide  of  antimony,  SbO*. 

By  the  addition  of  a  solution  of  chloride  of  calcium  to  one  of  tribosic  phospliate 
of  BodA  there  ia  obtained  a  precipitate  of  the  tribasio  phosphate  of  lime,  8CaO|iJP0'> 

Thus,  by  the  Dublin  prooass  we  obtun  a  prodpitato  of  teroxide  of  antimooj  in 
coQJuDcHon  with  tribasio  phosphate  of  lime  in  about  equal  proportions.  The  pro- 
cess is  founded  on  a  suggestion  made  by  Mr.  Chenevix'  fifty  years  ago. 

Properties. — Antimouial  powder  is  whito,  gritty,  tasteless,  and  odourless. 
Boiling  water  extracts  the  antimoniK  (and,  according  to  Dr.  ]>laclaga.n,  supeiphos- 
pbate]  of  lime  :  the  liquid  becomes  cloudy  on  cooling.  Hydrochloric  acid,  digested 
in  the  residue,  dissolves  the  triphosphate  of  lime,  all  the  teroxide  of  anUiDoiiy,  and 
that  portion  of  the  antimonious  acid  which  was  in  combination  with  lime.  When 
exuiuined  by  the  microscope,  antimonial  powdor  appears  to  be  an  amorphous  gru- 
nkr  powder. 

CKaToclerisltct. — The  solution  obtained  by  boiling  antimonial  powder  in  distilled 
water  occasions  whito  precipitates,  soluble  la  nitrio  auld,  with  oxalate  of  ammonia, 
nitrate  of  silver,  and  acetate  of  lead.  The  precipitate  with  the  Gr^t  of  these  testg 
is  oxdate  of  lime  (CaOjCC},  with  the  second  phosphate  of  silver  (tJAgO.tPO'), 
and  with  the  thiid  phosphate  of  lead  (21'bO,f'PO*}.  Hydrosulphnric  acid  gy, 
transmitted  through  the  solution,  produces  an  orange-red  precipitate.  If  Uie  por- 
tions of  antimonial  powder  not  dissolved  by  distilled  water  be  digested  in  b(ttUBg  ' 
liquid  hydrochlorio  acid,  a  solution  ia  obtained,  which,  on  the  addidon  of  distillea 
water,  becomes  turbid,  and  deposits  a  white  powdeT  (oxicliloridetr/  ajittTnoiiy,  SbCI^, 
ftSbO^) :  at  least  I  have  found  this  to  take  place  with  several  samples  of  andmontsl 
powder  which  I  have  examined,  and  the  same  is  noticed  by  Dr.  Barker ;'  but  neitliei 
.Mr.  Phillips'  nor  Dr.  Maclagan*  has  observed  it.  Uydrosulphuric  :icid  gas,  Inuu- 
mitted  through  the  hydrochloric  solution,  causes  an  oraugu-red  precipitate  :  if  tUs 
be  separated  by  filtcriDg,and  the  solution  bailed  to  expel  iny  traces  of  hydrosulphiinc 
acid,  a  white  precipitate  (triphosphate  of  lime,  3CiiO,f  FO')  is  thrown  down  oa  ibe 
addition  of  caustic  ammonia.  That  portion  of  antinioiiial  powder  which  is  not  dis- 
solved by  hydrochloric  acid  is  antimonious  acid  :  if  it  bo  mixed  with  soda,  and  b 
ou  charcoal  in  the  interior  flame  of  tho  blowpipe,  it  ia  converted  into  globules  of 
metallia  antimony. 

"  Distilled  water,  boiled  with  it  and  flltereiJ,  gives,  with  snlphurelted  hrdrnecn,  an  omp) 
prccipit&ta:  muriniic,  digesleil  with  the  rejidiw, becomes  jrllowidm^s  not  [awiif inw* ifcfi; dMarrf- 
ing  la  my  t^Mrimnli']  liecome  lurbid  by  diluiioD,  but  gives  a  oopioui  oranue  piecipiuua  wilk 
lulphuteiied  hydrogen."— PA.  £d  aj  edit.  1 84 1. 

CoMPOemoN. — Dr.  Jamei'i  powikr  has  been  analyzed  by  Dr.  Pearson,"  by  Mr. 
Phillips,*  by  Benelius,'  by  M.  Pully,"  by  Dr.  D.  Slaclagan,"  and  was  imperilw^ 
examined  by  Mr.  Chenevix."  Aniimmiitd poiedfr  has  been  analyzed  by  Blr.  Ptul- 
lips"  and  by  Dr.  D.  Maolagtn,"  Tbeir  rcsnlta  are,  for  the  most  pwl,  sbovn  in 
the  following  table : — 
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AatimoBito  of  Lime  [with 
MMiM  superphoaphate, 
Mmelagad]  .  .  .7  .  .  . 

Terozide  of  Antimony    . 

Aatimonious  Acid   .... 

TriphoMMihnte  of  Lime  .  . 

LoM  [Teroxide  of  Anti- 
noov    and    impurity, 

Jambs's  Powdxx. 

Antimorial  PoW9BR. 

Peanon.!  Phillips. 

Berzel.        Maelagaa. 

Phillips. 

Maclagan. 

1: 

67 
43 

\- 

66?0. 
42  J2 

1.8 

1 

66 
33 

3.40 

3.89 
43.47 
60.34 

Batter^ 

S.25 

0.60 
34.21 
63.31 

0.53 

IstMunp. 

35 
69 

9AM»p. 
63 

0.8 

3.06 
60.09 
46.13 

100           100.0 

106 

100.00 

100.0 

100 

100 

100.00 

According  to  tbe  Edinburgh  Pharmacopoeia  C2i  ed.  1841),  antimonial  powder 
10  '^  a  miztore  chiefly  of  antimoniaus  acid  and  j^iosphate  of  lime  with  some  sesqui- 
oxide  [terozide]  of  antimony  and  a  little  cmtimonite  of  lime.** 

Pally  foand  tuJphate  of  potath  and  hfpo-antwumte  of  poioih  in  James's  powder.  Mr.  Brando 
has  iband  as  much  as  5  per  cent,  of  terozide  of  antimony  iu  the  antimoDial  powder  of  the 

•hCNM. 

The  antimimite  of  time  is  obtained  in  solution  by  boiling  antimonial  powder  in  distilled  water: 
the  greater  part  of  it  deposits  as  the  solution  cools.  Tbe  existence  of  mperphorphctte  was  infer- 
red by  Dr.  Maclagan  from  the  precipitates  produced  with  the  salts  of  lead  and  nitrate  of  silver. 
Mr.  Phillips  states  that  it  contains  but  little,  if  any.  terozidi  of  antimony ^bectiuse  the  hydrochlorio 
nlatioD  did  not  let  fall  any  precipitate  on  tbe  addition  of  water.  But  a  small  quantity  of  ter- 
ozide may  be  dissolved  in  excess  of  this  acid  without  our  being  able  to  obtain  any  evidence  of 
h  by  the  action  of  water.  Dr.  Maclagan'  has  shown  tliar,  if  bydrosulphuric  acid  gas  be  trans- 
mitted through  the  solution,  an  orange-red  precipitate  is  obtained,  which  he  supposes  to  be  an 
indication  of  the  presence  of  teroxide.  But  unless  the  antimonial  powder  be  boiled  rqtfoiedly 
in  water,  to  remove  completely  the  antimonite  of  lime,  this  test  cannot  be  relieil  on;  for  if  the 
least  trace  of  this  salt  be  present,  on  the  addition  of  hydrochloric  acid  a  solution  is  obtained, 
Hfhich  not  only  produces  an  orange-red  precipitate  with  bydrosulphuric  acid,  but  even  causes  a 
white  precipitate  on  the  addition  of  water. 

Phtbiolooical  Effeots. — Antimonial  powder  is  most  unequal  in  its  opera- 
tion^— at  one  time  possessing  considerable  activity,  at  another  being  inert,  or  nearly 
80.  This  depends  on  the  presence  or  absence  of  teroxide  of  antimony,  which  may 
be  regarded  as  constituting  its  active  principle,  and  which,  when  present,  is  found 
in  QDcertain  and  inconstant  quantity.  Moreover,  this  variation  in  the  composition 
of  antimonial  powder  cannot  be  regarded  as  the  fault  of  the  manufacturer,  since  it 
depends,  as  Mr.  Brande'  has  justly  observed,  *'  upon  slight  modifications  in  the 
prooeaSy  which  can  scarcely  be  controlled.'' 

Mr.  Hawkins  gave  5J  morning  and  evening  without  any  obvious  effect;  and  the 
late  Dr.  Duncan,  jun.  administered  9j  and  ^sb  doses,  several  times  a  day,  without 
indueing  vomiting  or  purging."  Dr.  Elliotson*  found  even  120  grains  nearly  inert; 
nausea  uone  being  in  some  of  the  cases  produced.  In  these  instances  I  presume  it 
contained  little  or  no  teroxide. 

But,  on  the  other  hand,  a  considerable  number  of  practitioners  have  found  it  to 
poeaess  activity.  Dr.  Paris^  observes,  that  <'  it  will  be  difficult  for  the  chemist  to 
perraade  the  physician  that  he  can  never  have  derived  any  benefit  from  the  exhibi- 
tion of  antimonial  powder.''  I  have  above  stated  that  the  experiments  on  which 
Mr.  Phillips  founds  his  assertion  tbat  this  preparation  contains  but  little  if  any  ter- 
ozide, are  inconclusive,  as  Dr.  Maclagan  has  shown.  I  am  acquainted  with  one 
case  in  which  it  acted  with  great  activity.  A  workman  employed  in  the  manu- 
faetore  of  this  powder  in  the  laboratory  of  an  operative  chemist  in  London,  took  a 

dose  of  it  (which,  from  his  account,  I  estimate  at  half  a  teaspoonfui),  and,  to  uso 

^■^— ^^_      —   -  ■  ■    ■  - —  ^■. — — — — ■ — ■■■  ..    ■  .  

■  Op.  eit.  *  ManueU  of  Pharmaeyt  3d  edit.  p.  299, 

*  Sdinburgh  Ntw  Disptntatory^  11th  edit. 

«  Com*  illustrative  of  the  Ejficatf  of  the  Hydrocyanic  Aeidy  p.  77. 

*  Pkarmaeologia, 
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bis  own  words,  "  it  nearly  killed  him."     It  occasioned  violent  vomitiDg,  por^n^ 
and  Bweating. 

Ih.  Jamet's  powder,  which  somo  practitioners  consider  as  more  active  and  oer-  ' 
tain  than  our  oatioioniul  powder,  appears  to  be  equally  inconstant  in  ils  opcntioD. 
Dr.  D.  Munro,'  who  frequently  used  this  powder,  and  saw  Dr,  James  bitoBelf,  u 
well  as  other  practitioners,  administer  it,  observes — "  Lite  other  active  prepantioiu 
of  andmouy,  it  sometimes  acts  with  great  violence,  even  when  given  in  small  doses; 
at  other  times  a  large  dose  produces  very  little  visible  effects.     I  have  seen  tbree 
grains  operate  brixkly  both  upwards  and  downwards;  and  I  was  once  called  to  ■ 
patient,  to  whom  Dr.  James  had  himself  given  five  grains  of  it,  and  it  purged  ud 
vomited  the  lady  for  twenty-four  hours,  and  in  that  time  gave  her  between  tweolr     ' 
and  thirty  stools;  at  other  times  I  have  seen  a  scruple  produce  little  or  no  viuble     I 
effect"     Dr.  Cbeyne'  thought  highly  of  it  in  the  apoplectic  diathesis :  but  be  tiaed     ' 
it  in  conjunction  with  bleeding,  purgatives,  and  a  strict  antiphlogistic  regimen. 

The  preceding  facts  seem  to  me  to  show  the  propriety  of  omitting  the  use  of  bolli 
antimonial  and  James's  powder,  and  substituting  for  them  some  antimonlal  of  kmnra 
and  uniform  activity;  as  emetic  tartar. 

Ui^Eii. — Antimonial  powder  is  employed  as  a  sudorific  in  fevers  and  rheumatic 
affections.  In  the  former  it  is  given  either  alone  or  in  combination  with  meraa- 
rials  :  in  the  latter  it  is  frequently  conjoined  with  opium  as  well  as  with  calomel. 
In  chronic  skin  diseases  it  is  sometimes  exhibited  with  alteratives.  I 

Akministration. — The  usual  dose  of  it  is  from  3  or  4  to  8  or  10  graios,  la 
the  form  of  powder  or  bolus.  i 


105.  ANTIMONII  TERSULPHURETUM. - 
PHURET  OF  ANTIMONY. 


Two  forms  of  this  ( 
amorphous. 


Formula  SliS*.      Eqidvaint  Wiight  177. 

impound  are  nacd  in  medicine — the  one  orystallin 


1.  Antlmonii  Tersulpharetum  Crystalllsatum. — Crystallized 
TerBulphuiet  of  Antimony. 


HiSTOKY. — Black  Bulphurot  of  antimony  was  known  in  the  most  ancient  tiam, 
being  used  by  the  Asiatic  and  Greek  ladies  as  a  pigment  for  the  eyebrows.*  It 
was  formerly  called  Ktimmi  (atii^ni  vel  or^/.^n),  stibium  (ort3i)i  pitiij/ophihatmcm 
(■tXarixSt^oVor),  or  !arh<iiion*  {xap^aisin).  It  has  also  been  called  tixt-ns-  In  ths 
native  state  it  is  technically  termed  anlimony  ore,  and  when  first  fusLMl  oat  of  il> 
gangue,  crude  anlimoni/,  ox  tulphitret  trf  antimony.  It  is  the  oHtimimii tulphurttMi 
of  the  BMinburgh  and  Dublin  PharmacDpteias ;  the  antimonii  sarjuitulpkmitam 
(tetqnini/phirel  of  antimony)  of  the  London  Pharmacopffiia. 

Natural  HtSTonr. — Teraulphuret  of  aotiniooy  is  found  native  in  various  ptfU 
of  the  world,  especially  in  Hungary,  in  the  Ilnrtz,  in  France,  in  Cornwall,  aod  id 
Bomoo.  From  the  latter  place  it  is  imported  into  this  country  by  way  of  Si^» 
pore,  being  broagbt  over  as  ballast  to  the  vessels.  In  the  years  1835-36  and  ST* 
the  quantities  of  ore  imported  were  respectively  dib,  8'25,  and  629  tons  (TVwb 
Lilt,  Jan.  10,  1837,  and  Jan.  0,  1838).     In  1840,  there  were  imported  627  toM. 

PkEparatios, — The  old  method  of  separating  the  lersulphuret  from  its  nlieeooi    | 
gangue,  was  to  melt  it  in  a  covered  crucible  or  pot,  in  the  bottom  of  wbicb  thers 
roral  holes,  through  which  the  fused  sulphuret  passed  into  an  inferior  or 
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noeiving-pot  According  to  (jCDseDne's  method,  the  melting-pots  were  placed  in 
%  cirenlar  reverberatory  furnace^  and  were  connected  by  carved  earthen  tubes  with 
the  receiving-pots  which  were  on  the  outside  of  the  furnace.  At  La  Vend^,  neither 
T««ek  nor  tubes  are  used;  the  ore  is  placed  on  the  bed  of  a  reverberatory  furnace, 
in  which  is  an  aperture  to  allow  of  the  passage  of  the  fused  tersulphuret,  which 
flows  into  a  receiving  vessel  placed  externally  to  the  fiimace.^ 

Properties. — ^The  fused  tersulphuret  (called  common  or  crude  antimony)  occurs 
in  commerce  in  roundish  masses,  called  loaves  or  cakes :  these,  when  broken,  pre- 
■rat  a  striated  crystalline  appearance,  a  dark  steel  or  lead  gray  colour,  and  a  metallic 
brilliancy.  The  commercial  tersulphuret  is  opake,  tasteless,  odourless,  brittle,  easily 
polverisable,  and  has  a  sp.  gr.  of  about  4.6.  Its  powder  is  black,  but  that  of  pure 
tenolphoret  is  reddish-black.  It  is  a  little  less  fusible  than  metallic  antimony.  It 
18  volatile,  but  cannot  be  distilled ;  and  it  appears  to  be  partially  decomposed  by 
heat,  for,  when  heated  in  an  earthen  crucible  for  an  hour,  it  loses  from  10  to  20 
per  cent  of  its  weight.'  By  roasting,  it  is  converted  into  antimony-ask  (see  ante^ 
p.  646).  When  reduced  to  a  very  fine  powder  by  levigation  and  elutriation,  it 
coDstitates  the  antimonii  sulphuretum  prseparatum  of  the  Dublin  Pharmacopoeia. 

C%atiacfem^.— -It  fuses  and  is  dissipated  before  the  blowpipe,  with  a  smell  of 
iolpharous  acid  and  the  formation  of  a  white  smoke  (SbO).  Digested  in  hydro- 
ehloric  add,  it  evolves  hydrosulphuric  acid,  and  forms  a  solution  of  terchloride  of 
antimony  (SbCl'),  which  produces  a  white  precipitate  (oxickloride  of  antimony^ 
SbGl*,5SbO*)  with  water,  and  an  orange-red  one  (SbS")  with  hydrosulphuric  acid. 
It  a  current  of  hydrogen  gas  be  passed  over  heated  tersulphuret  of  antimony,  me- 
tallio  antimony  and  hydrosulphuric  acid  gas  are  obtained :  the  metal  decomposes 
nitric  acid,  and  yields  a  white  powder :  it  readily  dissolves  in  nitro-hydrochlorio 
ioid(SbCl»). 

GoBiPOSiTiON. — Tersulphuret  of  antimony  has  the  following  composition : — 


Jlomi,      Eg.  Wl.         Per  Cent,         Berzeliut, 

Antimony I  ....  129  ...  .     72.88  ....     72.8     . 

Salphur 3  .  .  .  .    48  ...  .     27.12  ....     27.2     . 


Thornton. 
26.23 


Tersulpharet  of  Antimony    1  .  .  .  .   177  ...  .  100.00  ....    100.0    ....  100.00 

Impurities. — ^The  crude  antimony  of  commerce  is  rarely,  if  ever,  quite  pure. 
It  frequently  contains  the  sulphurets  of  iron,  lead,  arsenicum,  and  copper,  and  on 
this  account  is  not  adapted  for  medicinal  use.  When  pure,  it  is  completely  soluble 
in  hydrochloric  acid;  but,  when  mixed  with  sulphuret  of  arsenicum,  this  remains 
andusolved,  and  may  bo  detected  by  reduciue  it  with  a  mixture  of  charcoal  and 
carbonate  of  soda  (see  aiitCy  p.  619).  If  the  hydrochloric  solution  be  diluted  with 
water  (so  as  to  precipitate  the  greater  part  of  the  antimony),  the  presence  of  lead, 
iron,  or  copper,  in  the  filtered  liquor,  may  be  detected  by  the  appropriate  tests  for 
these  metals,  hereafter  to  be  mentioned. 

Striated ;  soluble  in  boiling  hydrochloric  acid. — Ph,  Lond. 

*  Entirely  soluble  in  muriatic  acid,  with  the  aid  of  beat." — PA.  Ed. 

Physiological  Effects,  a.  On  Animals, — Rayer"  introduced  half  an  ounce 
of  it  into  the  cellular  tissue  of  the  back  of  a  dog,  but  no  effects  resulted  from  it. 
Kfteen  grains  placed  in  the  peritoneal  sac  caused  inflammation,  and  in  twenty-four 
honn  death,  but  without  any  peculiar  symptoms.  Moiroud*  says  that,  given  to 
horses  in  doses  of  from  two  to  four  ounces,  it  acts  as  an  excitant,  causing  increased 
frequency  of  pulse  and  respiration  and  softer  stools. 

0.  On  Man, — In  most  cases  it  produces  no  obvious  effects,  even  when  taken  in 
very  large  doses.  Rayer*  gave  half  an  ounce  of  it  in  powder  for  several  days  with- 
out the  slightest  effect.  Cullen,"  however,  has  seen  it  cause  nausea  and  vomiting 
in  one  or  two  instances  in  which  it  was  largely  employed.     Bayer  says  that  the 


*  Dnmat,  Traiti  d*  Ckimie^  iv.  160. 

"  DUt,  d4  Mid.  tt  Chir,  Fratiq.  iii.  51. 

*  Op.  cit. 


*  Berthier.  Traiti  d«s  E$sais,  ii.  490. 

*  Pkarm.  YiUr,  428. 

*  Trtat,  of  Mat,  Med,  U.  482. 
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decoctioQ  of  it  13  much  more  sctJTe  than  an  equtd  quantity  of  the  tame  prepsntion 
in  powder-  How  are  these  facts  to  be  explained  ?  He  ascribes  the  activity  of  the 
deoootioo  to  araeuious  acid,  fonned  by  boiling  sulpburet  of  arsenicnm  (c<HiUined  in 
the  ordiniuy  orude  antimony)  with  water;  for  Guibourt'  obtained  in  tbia  way  1^*^ 
gTB.  of  areenious  aoid  by  boiling  an  ounce  of  crude  antimony.  But  the  presence  of 
ar«euic  is  not  necessary  to  ezplun  the  greater  activity  of  tbc  decoction,  siiioe,  by 
long-continued  boiling  with  water,  the  tersulpburet  of  antimony  yields  bydro- 
snlphurio  acid  and  teroxide  of  antimony,'  The  occasional  nauaca  and  voniiiing 
may  arise  from  the  decomposition  of  the  sulphuret  by  the  fluids  in  the  alimcDtuy 

Uses. — As  a  medicinal  agent,  it  is  occasionally  employed  as  a  diaphoT«tie  and 
alterative  in  some  skin  diseases,  especially  lepra  and  scabies,  in  scrofula  and  glao- 
dulnr  affections,  and  in  rheumatism  and  gout. 

As  a  pharmaceutical  and  chemical  agent,  it  is  a  most  important  substance,  being 
the  source  from  which  the  metal,  and  all  its  compounds,  are  procured. 

Admikistkation.— The  usual  dose  of  it,  when  taken  internally,  is  from  ten  to 
thirty  grains  of  the  powder ;  but  several  draohms  of  it  have  been  taken  witboat  nneh 
effect.  The  Tigaii  de  Feltz,  which  is  occasionally  used  in  skin  diseases,  is  prepwed 
by  boiling  Sarsaparilla  %'}  and  Crude  Antimony  (tied  up  in  a  bag)  5j  ><>  <^  P*"' 
and  a  half  of  Water;  then  add  Isinglass  5i^>  previously  dissolved  in  water,  and 
redacc  the  whole  (by  boiling)  to  a  piat,  which  is  to  be  tsien  during  the  day.* 

limiOMI  StLPBUREmUPRilPJai'nUI.D.;  Prepare  S^'fphurel  of  Antimony.— 
(Take  of  Sulphuret  of  Antiuuuy  of  commerce  any  convenient  quantity.  Let  tbtt 
be  reduced  to  powder,  and  the  finer  particles  having  been  separated  from  the  coarier 
by  the  method  explained  in  the  formula  for  Crcla  Prxjiarala,  let  tliom  be  dried 
and  preserved  for  use.) — The  powder  sold  in  the  shops  as  prepared  sulphurt^t  \f 
usually  obtained  by  grinding  in  mills  without  elutriation.  Its  uses  are  those  of  thu 
sulphuret  before  described. 


%.  Antimonil  Tersulphuretum  Amorphum. — Amorphous 
Tersulphuret  of  Antimony. 

IIiBTOHT. — Red  tersulphuret  of  autimouy  was  known  to  Basil  Valentine,*  vba 
calls  it  mlpliur  of  niili'mony.  Hi^  dircctioDH  for  preparing  it  are  as  f^flwCT 
(jrind  antinioay  h>  a  fine  powder,  which  is  (o  be  boiled  fur  two  hours,  or  tt  liltlt 
longer,  in  a  aharp  lyo  of  Dcech-wood  ashes.  Filter  the  boiled  liquor,  and  fcm 
over  it  vinegar  :  the  red  sulphur  of  anlimooy  will  then  be  precipitated. 

The  discovery  of  mineral  kerm^  (so  called  on  account  of  its  similarity  in  colosr 
to  the  insect  kerme^,  Coccus  lUeis)  is  usually  ascribed  l«  the  celebmtud  Gtanbtr, 
one  of  whose  pupils  communicated  the  mode  of  preparing  it  to  M.  de  Cbastenaj'. 
by  whom  it  was  communicated  to  M.  de  la  Ligerie.  The  latter  cave  a  porUon  "l 
the  medicine  to  Simon,  a  Carthusian  friar,  who  effected  a  reniarknhle  cure  with  it ; 
hence  it  obtained  tbe  name  of  CurthHtian  poimier,  pouihe  dn  Vhartrtux,  or  jw/w 
CarlhutiaitoTum.  The  secret  of  its  preparation  was  purchased  of  M.  dc  la  Ligsrit 
by  the  King  of  France.* 

Naturai.  History. — Amorphous  terBulpburet  of  antimony  doea  not  oent 
native.     The  mineral  called  red  antimony  is  composed  of  SbCMi^SbS*. 

Varieties. — ^Two  varieties  of  amorphous  tersulphuret  of  anumony  are  eBi]iloytd 
io  medicine ;  one  b  commonly  known  as  mineral  kermee,  the  other  b  Iho  ptedpi- 
t«ted  sulpburet  of  wntimony. 

•  !(■*•[,  o».  nrn  tU.  '  Owj",  Baud.  rf.  Ptmrm. 
>  H>r>i,  A'aiiu  <■■  Di-iut,  -^/tlu  Skim,  t>r  Dr.  Witlii,  p.  IMS. 

•  B»tl  VtlHMJMr,  *■*>  rF>w>vt«l  dtariti  af  Aiuimom>.  oil*  Ammtuiimu  tf  n*BdaR  Kiltllir» 
H.D.,r  lai.  LdihI.  I«7S. 

•  l^merr,  Ssr  ■■•  ri^jumMM  f  AMiirieiMi .  mpptlUi 
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a.  Kermes  Minerdle.'^Mineral  Kermes. 

Preparation.— This  is  prepared  both  by  the  humid  and  by  the  dry  way;  and  the 
Krench  Codex  gives  directions  for  its  preparation  by  both  methods. 
O'  J^  the  humid  way. — ^This  is  directed  to  be  prepared  as  follows : — 

Tike  of  Crystallized  Carbonate  of  Soda  128  parts;  Water  1Q80  parts;  Sulphuret  of  Anti- 
moDy  6  parts.  Dissolve  the  carbonate  of  soda  in  the  water,  by  the  aid  of  heat,  in  a  cast  iron 
pan.  Add  the  sulpbnret  of  antimony,  reduce  to  a  fine  powder,  and  boil  the  mixture  for  an 
hoar,  constantly  stirring  it  with  a  wooden  spatula :  filter  the  boiling  solution  into  an  earthen 
pan  previously  heated,  and  containing  a  small  quantity  of  very  hot  water.  Let  the  solution 
eool  as  slowly  as  possible;  collect  the  red  powder  which  is  deposited  on  a  close  cloth,  and  wash 
on  the  filter  with  cold  water.  Press  the  washed  powder,  and  dry  it  in  a  stove  moderately 
heated. 

The  theory  of  this  process  is  as  follows :  When  tersulphnret  of  antimony  is 
boiled  with  a  solution  of  carbonate  of  soda,  a  portion  of  tho  latter  is  resolved 
into  carbonic  acid  and  soda.  The  soda  reacts  on  the  tersulphnret  of  antimony^ 
and  produces  sulphuret  of  sodium  and  teroxide  of  antimony.  SNaO+SbS^css 
SNao+SbO*.  The  sulphuret  of  sodium  dissolves  some  tersulphnret  of  antimony, 
the  quantity  of  which  is  greater  in  proportion  as  the  liquid  is  hotter  and  more  con- 
centrated. 3NaS+xSbS^.  The  teroxide  of  antimony  combines  with  soda,  NaO+ 
8bO». 

As  the  solution  cools,  amorphous  red  tersulphnret  of  antimony  is  deposited. 
This  IB  hermes  minerale.  If  the  quantity  of  soda  employed  be  insuf&cicnt  to  hold 
the  whole  of  the  teroxide  in  solution,  a  portion  of  this  is  also  deposited,  as  the 
liquid  coolsy  in  the  form  of  acuminated  six-sided  prisms  or  needles,  which  by  the 
microecope  are  seen  to  be  mechanically  mixed  with  the  red  tersulphnret  (H.  Rose). 

The  relative  proportions  of  sulphuret  of  antimony  and  alkaline  carbonate  direct- 
ed to  be  employed  by  different  authorities  are  remarkably  different.  Whatever 
process  be  followed,  it  is  essentially  requisite,  in  order  to  obtain  good  coloured 
kermes  of  a  fine  and  velvety  quality,  that  the  solution  be  cooled  as  slowly  as  possible. 
This,  in  &ct,  is  the  principal  secret  in  its  manufacture. 

Both  Berzelius^  and  Rose'  state  that  mineral  kermes  contains  some  alkaline  sul- 
phuret According  to  Hose,  it  is  in  combination  with  pentasulphuret  of  antimony, 
the  formation  of  which  depends  on  the  absorption  of  atmospheric  oxygen  by  the 
solution.    20+3(NaS,SbS»)  =  2NaO+NaS,SbS*+2SbS^ 

fi.  ^  the  dry  way, — ^The  process  of  the  French  Codex  for  kermes  igneparatum 
18  as  follows : — 

Take  of  Sulphuret  of  Antimony  500  parts ;  Carbonate  of  Potash  1000  parts ;  and  Sulphur, 
•Dblimed  and  washed,  30  parts.  Carefully  mix  these  three  substances,  and  fuse  in  a  Hessian 
erucible.  Pour  the  mass,  while  liquid,  into  an  iron  mortar,  and,  when  cold,  reduce  it  to  powder. 
Then  boil  the  powder  in  an  iron  pan,  with  10000  parts  of  water,  filter  the  boiling  liquor,  allow 
it  to  oool  slowly, then  decant  it,  and  collect  the  kermes  on  a  filter;  wash  it  and  dry  it  as  already 
meDtiooed. 

The  quantity  of  kermes  obtained  by  this  process  is  greater,  but  less  fine,  than  that  procured 
hj  the  preceding  process ;  and  it  ouglit  to  be  exclusively  reserved  for  veterinary  medicine. 

This  is  Baum^'s  method  of  preparing  kermes.  According  to  Berzelius,  the  best 
proportions  of  the  ingredients  are  1  part  of  pure  carbonate  of  potash,  and  2} 
of  tersulphnret  of  antimony.  The  changes  effected  by  the  effusion  are  ana- 
ms  to  tiiose  before  explained.  4(KO,CO«)+4SbS««KO,SbO»+3(KS,SbS»)+ 
The  Codex  obviously  directs  an  excess  of  carbonate  of  potash  to  be  used. 
The  addition  of  sulphur  augments  tho  quantity,  but  injures  the  colour,  of  the 
kermes,  probably  bemuse  it  promotes  the  formation  of  pentasulphuret  of  antimony, 
8bS». 

Pboperties. — ^Mineral  kermes  is  an  odourless,  tasteless,  brownish-red  powder, 
insoluble  both  in  water  and  in  alcohol.     Examined  by  the  microscope,  it  is  seen  to 

'  8ckweigger*s  Journal,  Bd.  xxxiv.  S.  58;  also,  PoggendoffPs  Annalen^  Bd.  xx.  n.  xxxvii. 

*  P^ggeadorff'^  AmuUm,  Bd.  zlvii.  S.  333  (also,  Btrl.  Jmhtb./ar  dU  Pkurmatit,  Bd.  xlii.  1639). 
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consist  of  a  reddish  or  browniah  gniDular  mass,  nbieh,  nheo  the  kermcs  coDtBina 
torozido  of  antinionj,  is  intermixed  with  acuminated  prisma  or  small  aclcalu  crj»- 
tnla  cf  this  aubstuaue.     Dilute  minenl  or  vegetable  acids  abstmct  any  eoDtaiu«d    I 
teroxide:   concentruted  hydrochloric  acid  decomposes  the  tereulpbun-t.     BhS*+ 
3HCI  =  SbCl'+3HS.     Mineral  kermea  ia  completely  soluble  in  hydroeulpburet  of    \ 


Composition. — The  following  is  the  composition  of  mineral  kermes  according  u> 
H.  Rose :— 


Kirmii  pnpartd  fry  bnUing  villi  PeUuk  (r  >fi  CartMM. 

W»l« 

am 
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AccordiDg  to  Rose,  kennea  consists  of  amorphous  tcrsulphuret  of  antimony,  »rilh 

the  Bolpbantimoniale  of  either  sodium  or  potassium.  The  formula  for  that  pre- 
pared by  boiling  cmdc  antimony  witb  caustic  potash,  and  vashed  for  a  ehort  line 
only,  eonsiKla  of  2SbS'  -I-  KS,SbS'-}-2  Aq.  If  the  same  kcrtnea  be  washed  for  a  long 
time,  its  formula  is  DSbS'+KS.SbS'. 

Bvraelius  and  Kuohs,  aa  well  as  Rase,  are  of  opiaion  that  pure  minentl  kcTm«8  ii 
an  aroorphoua  tersulphuret  of  antimony. 

But  moat  chemists  who  baro  analyzed  this  substance  hate  detected  in  it  t«rozide 
of  antimony.  Rose  considers  ibb  mi  accidental  admixture  arising  from  ibe  niw  of 
an  ioeafficient  quantity  of  alkali  to  retain  the  teroxide  in  solution.  IJebig,'  oo 
the  odisr  band,  regards  it  as  an  essential  constituent,  and  gives  as  the  formnu  for 
kermes  2Sfa8"+8bO';  and  its  oompoaition,  according  to  this  view,  may  be  tbu 
■taled^— 

Jlomi.  Eg   m.  Pit  CkU. 

Tennlphutet  of  Anlimonjr 2       ....      35i      ....      69.8 

Tenxiile  of  Atiliiiiony I       ....      153      ....      30.2 


PsTsioLflaiCAL  EpyECTO. — The  effects  of  mineral  kenncs,  of  the  golden  »nl- 
phuret  of  antimony,  and  of  the  oxysulpburet  of  antimony  of  the  London  Pbanaa- 
copcBia,  are  all  eimilar  in  tbeir  character,  though  varying  someirbat  in  d^ree. 
They  are  more  active  in  proportion  as  the  quantity  of  teroxide  which  ihey  may  eon- 
tain  is  greater.  It  ia  probable,  however,  that  kermes  mineral,  which  is  entitdy 
devoid  of  teroxide,  is  not  without  some  medicinal  activity,  as  it  may  becomo  Bolsbk 
in  the  gostro-intestinal  juices,  and  thereby  acquire  activity.  Kermes  mineral  ■■ 
nsnally  stronger  than  the  golden  snlphuret  of  antimony. 

The  effects  of  kermes  mineral  ore  similar  to  those  of  oilier  anlimooial  compOBsd* 
(see  anlr,  p.  222),  and  which  will  be  more  fully  noticed  bcrcaft«r  (see  AntimntS 
tt  fbfaaie  Tartniji).  In  small  dosea  it  ts  sudorific  and  liqaefacient  (aee  aHli^  f. 
214);  in  large  doses,  emetic  and  purgative. 

Uses. — In  England  mineral  kermes  is  scarcely  employed;  but  in  somo  parts  of 
Europe,  especially  Italy  and  Prance,  it  is  in  frequent  use- 
like emctio  larlor,  it  has  been  administered  wilb  great  benefit  as  a  contro^tiniD- 
Unt  or  hyposthenic  (see  ante,  p.  145)  in  infiommalory  diaeosee,  especially  piKo- 

'  BiudtpArr.d.  CIMiw,  Bd. 
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aumia.^  The  uncertaintj  of  its  operation  is,  however,  a  great  drawback  to  its  nse; 
and  even  when  it  possesses  activity,  it  is  doubtful  whether  it  has  any  advantages 
OTor  emetic  tartar.  Some  writers,  however,  assert  that  it  is  less  irritating  to  the 
stomach  and  bowels:  but  assuming  this  to  be  true,  it  is  probably  referable  to  its 
inferior  activity. 

Administsation. — Mineral  kermes  is  given,  in  the  form  of  powder  or  pill,  in 
doses  of  from  half  a  grain  to  two  or  three  grains. 

b.  Anttmonit  Tenulphuretum  Prmdpitatum.'^PrecipUated  Tenulphuret  of  Anti- 
mony, 

All  the  British  Colleges  give  directions  for  the  preparation  of  an  amorphous  anti- 
monial  sulphnret,  called  by  the  London  College  antitnonn  oxysulphuretum ;  by  the 
Edinburgh  College,  antimonii  svlphuretum  aureum;  and  by  the  Dublin  College, 
antimonii  ndphuretum  prsocipitatum. 

The  london  College  orders  of  Tere>ulphuret  of  Antimony  |[vij;  Solution  of  Soda  Oiv;  Distilled 
Water  Cong,  ij;  Diluted  Sulphuric  Acid  as  much  as  may  be  sufficient.  Mix  the  tersuiphuret 
of  antimony,  solution  of  soda,  and  water  together,  and  boil  with  a  slow  fire  for  two  hours,  fre- 
qoently  stirring,  distilled  water  being  often  added,  that  it  may  fill  about  the  same  measure. 
Strain  the  liquor,  and  gradually  pour  into  it  as  much  diluted  sulphuric  acid  as  may  be  sufiiuient 
to  precipitate  the  ozysulphuret  of  antimony ;  then,  with  water,  wash  away  the  sulphate  of  soda, 
ami  dry  what  remains  with  a  gentle  heat. 

The  Edinburgh  College  orders  of  Sulphuret  bf  Antimony,  in  fine  powder,  Jj;  Solution  of 
Potash  f^xj;  Water  Oij. 

The  Dublin  College  orders  of  Prepared  Sulphuret  of  Antimony^  v;  Carbonate  of  Potash  from 
Pearkub,  first  dried  by  a  low  red  heat,  and  reduced  to  powder,  ^v ;  Water  Cong,  j ;  Pure  Sul- 
phuric Acid  f^'i} ;  Distilled  Water  Oij.  Mix  the  sulphuret  of  antimony  and  carbonate  of  potash 
in  a  mortar,  and  heat  the  mixture  in  a  Hessian  crucible,  first  cautiously  until  effervescence 
eeaees,  and  then  to  low  redness,  so  as  to  produce  liquefaction.  Pour  out  the  melted  mass  on  a 
elean  fla^,  and,  when  it  has  concreted  and  cooled,  rub  it  to  a  fine  powder  in  a  porcelain  mortar. 
Add  this,  in  successive  portions,  to  the  gallon  of  water  while  boiling  in  an  iron  vessel,  and, 
having  maintained  the  ebullition  for  twenty  minutes,  transfer  the  whole  to  a  calico  filter,  and 
cause  the  solution  which  passes  through  to  drop  into  the  distilled  water  previously  mixed  with 
the  sulphuric  acid.  Let  the  precipitate  which  forms  be  collected  on  a  calico  filter,  and  let  warm 
distilled  water  be  repeatedly  poured  upon  it,  until  the  liquid  which  passes  through  ceases  to 
give  a  precipitate  when  dropped  into  a  solution  of  nitrate  of  barytes.  Finally,  dry  the  product 
oo  porous  bricks  placed  in  a  warm  atmosphere. 

rThe  U  S.  Pharm.  directs  of  Sulphuret  of  Antimony  in  fine  powder  six  ounces;  Solution 
of  Potassa  four  pints;  Distilled  Water,  Diluted  Sulphuric  Acid,  each  a  sufficient  quantity.  Mix 
the  sulphuret  of  antimony  with  the  solution  of  potassa  and  twelve  pints  of  distilled  water,  and 
bml  them  over  a  gentle  fire  for  two  hours,  constantly  stirring,  and  occasionally  adding  distilled 
water,  so  as  to  preserve  the  same  measure.  Strain  the  liquor  immediately  through  a  double 
linen  cloth,  and  drop  into  it,  while  yet  hot,  diluted  sulphuric  acid  so  long  as  it  produces  a  pre- 
dpiiate;  then  wash  away  the  sulphate  of  potassa  with  hot  water, dry  the  precipitated  sulphuret 
of  antimony,  and  rub  it  into  fine  powder.] 

The  theory  of  the  process  has  been  already  in  part  explained.  When  the  common 
Uack  tersuiphuret  of  antimony  is  boiled  with  a  solution  of  caustic  soda,  sulphnret 
of  aodium  and  teroxide  of  antimony  are  produced,  3NaO  +  SbS^  =:  SNaS+SbO" : 
the  former  combines  with  and  dissolves  some  tersuiphuret  of  antimony  (3NaS+ 
arSbS*),  while  the  latter  unites  with  soda  (NaO  +  SbO').  Thus  the  solution  contains 
hjposalphantimonite  of  sodium  and  hypantimonite  of  soda. 

When  sulphuric  acid  is  added  to  the  strained  liquor,  it  decomposes  the  sulphuret 
of  sodium,  precipitates  the  tersuiphuret  of  antimony,  and  combines  with  the  soda 
which  retained  the  teroxide  of  antimony  in  solution :  the  latter  is  wholly,  or  in 
mat  part,  re<^;onverted  into  tersuiphuret  of  antimony.  4SO'+3(NaS,SbS')+ 
NaO,SbO' »  4(NaO,SO')+4SbS'.  From  Mr.  Phillips's  analysis  it  would  appear 
that  some  teroxide  of  antimony  escapes  decomposition,  and  is  contained  in  the  pre- 
cipitated product.  It  is  prpbable  that  the  precipitate  sometimes  contains  pentasul- 
phnret  of  antimony,  SbS^     This  is  formed  by  the  action  of  atmospheric  oxygen  on 

>  See  Dr.  Stack's  IbdtMl  Caeu^  p.  0, 1784. 
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the  alkaline  solulioa  prior  to  the  additioD  of  the  sulphuric  acid.     20+3(Nt8, 
8bS")  =  2N80+N«8,SbS'+2Sb8». 

pROP£RTTEii. — Oxysulphuret  of  aatimonj  is  a  red,  odoorless,  almost  tasteleea 

SDwder.  It  is  insoluble  in  cold  water,  and  ooly  slightly  soluble  in  lic|uor  ammonix. 
loiled  in  nitro-hydrochlonc  acid,  terchloride  of  antimony  is  formed  in  toialioii,  and 
Bome  Bolpliur  remains  undissolved.  Heated  in  the  air,  it  burns,  evolves  sulphuraus 
acid,  and  leaves  a  grayish  re^duum. 

diaratterith't^. — When  heated  with  concentrated  hydrochloric  acid,  it  ctoIvoi 
hydrosulphuric  aoid,  showing  it  to  be  a  sulpburet.  From  the  other  sulphureU  or 
oxysalphurets  of  antimony  it  is  to  be  distinguished  partly  by  its  colour,  lu  bydro- 
cbloric  solution  is  shown  to  contain  antimony  by  the  tests  for  this  metal.  Wbea 
boiled  in  a  solution  of  bitartrate  of  potash,  a  solution  of  emetic  tartar  is  obtained, 
which  may  be  recognized  by  the  characters  hereafter  to  be  mentioned  for  this  eilt. 
It  may  be  reduced  by  hydrogen  and  heat. 

CoMPOSinoN. — By  boiling  in  a  solution  of  bitartrate  of  potash,  it  loses,  sooori- 
ing  to  Mr.  Phillips,  12  per  cent. — the  amount  of  teroxide  which  it  is  presn: 
contain.'     Its  composition,  according  to  the  same  authority,  is  as  follows;— 

JHomi.       £j.  Wl.       Per  Cmf.        Pkil^ 


eulpbutel  Anlimony.  , 


Oif  sulpburet  Aulimonr,  Ph.  L. 


By  microscopic  examinatian,  I  can  diecover  no  crystals  of  teroxide  of  antimony 
in  samples  of  this  compound  made  by  Mr.  K.  Phillips  and  by  myself. 

From  tbe  mode  of  ite  prepamlJoo,  this  compound  would  appear  to  be  a  miitnn 
of  amorphous  tcrsulphuret  of  antimony,  SbS*,  with  some  pentasulpharet,  SbS*. 
In  other  words,  it  is  probably  a  mixture  of  mineral  kermes  (minoa  the  atlcaliDC 
solpburet)  and  golden  sulphuret.  According  to  the  Edinburgh  CoUego,  it  IS  "t 
mixture  or  compound  of  sestjuiEulpburet  of  antimony,  sesquJoiide  of  antinoBf, 
and  sulphur." 

PuoiTT. — Recently  predpitated  oxysulphuret  of  antimony  is  readil^r  and  wb- 
pletely  soluble  in  liquor  potassse :  but  the  oxysulphuret  of  the  shops  leaves  a  wfaitt 
redduum.  Boiled  in  hydrochloric  acid,  it  is  dissolved  with  the  evolution  of  hjdiv- 
sulphuric  acid  gas:  the  solution  Is  opalescent  or  slightly  milky,  but  becomes  quie 
transparent  on  the  addition  of  a  small  quantity  of  nitric  acid.  It  should  not  cCb- 
vesce  with  dilute  sulphuric  acid. 

The  London  C<dlnje  Btatcs  that  it  la 

Golilen  thI;  aom[>1eluly  aoluble  to  boiling  liqaoc  potasste;  sltnosL  wholly  nlubk  in  bH  ^ 
ilrocbloric  nrid,  bydnMulphuric  acid  beinij  evolved  and  a  aniall  cjusntity  of  (ulpbuT  iCTnalaini. 
Thsie  soluTiona  are  colouileaa. 

The  Edinhargh  CoUet/e  states  that  it  is 

■■  Taneleasi  twelve  times  jls  weighl  of  muriatic  nrjc!,  aided  by  beat,  will  iti^Balre  nwil  tS 
it,  Torming  a  colourlcBS  BOtulion,  and  leaving  a  Utile  lulphui." 

The  commercial  oxysulphuret  is  of  a  brighter  colour  than  that  obttuned  according 
to  the  process  of  the  Phanoacopoela.  A  tnauufacturer  of  it  informs  mo  that  it  ii 
prepared  by  boiling  sulphur  along  with  the  black  sulphuret  of  antimony  and  pot- 
ash, and  precipitating  by  an  acid  in  the  usual  way.  Mr.  Redwood*  montiona  tn 
ways  by  which  a  product  resembling  the  usual  commercial  article  may  be  procund: 
cue  is  by  boiling  together  4  parts  of  bl.tck  sulpburet  of  antimonj,  8  parta  of  liin, 
and  80  parts  of  water,  and  precipitating  the  strajned  solution  by  excess  of  hydifr 
chloric  acid;   the  other  is  by  fusing  together  2  parts  of  black  sulphuret  of  toli- 


'  Oiay'i  s!^j)Iinu 
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jj  4  parts  of  carbonate  of  potash,  and  1  part  of  sulphur,  boiling  the  fused  mass 
when  cold  in  20  times  its  weight  of  water,  and  precipitating  by  a  large  excess  of 
dflnte  sulphuric  acid. 

Physiolooioal  Effects. — ^The  medicinal  activity  of  this  preparation  is  greater 
in  proportion  to  the  quantity  of  teroxide  of  antimony  which  it  may  contain  (see 
aaUe^  p.  654).  The  obvious  effects  are  precisely  analogous  to  those  of  emetic  tar- 
ter; namely,  vomiting,  purging,  and  sweating.  In  small  doses  it  is  employed  as 
an  alterative^  expectorant,  and  diaphoretic:  in  somewhat  larger  doses  it  causes 
nausea  and  sweating,  and  sometimes  vomiting :  in  still  larger  quantities  it  excites 
both  vomiting  and  purging.^ 

XJss.-^It  IS  principally  employed  as  an  alterative  in  chronic  diseases,  particu- 
larly cutaneous  affections,  glandular  enlargements,  secondary  syphilis,  rheumatism, 
and  diseases  of  the  liver.  In  these  complaints  it  is  usually  associated  with  mer- 
(espeoially  calomel),  and  sometimes  with  either  guaiacum  or  narcotics. 

Administration. — As  an  alterative  the  dose  is  from  one  to  three  or  four  grains: 

an  enetio  from  five  grains  to  a  scruple.  It  is  a  constituent  of  the  pilulm  hydrar- 
^yrt  chhridi  campositssj  commonly  termed  Plumme/s  pill. 

Antzdotss. — ^Vide  Antimonii  et  Potasses  Tartras, 


106.  Antimonii  Pentasulphuretuxn.  —  Pentasulphuret  of 

Antimony. 

Formula  SbS^    Equivalent  Weight  209. 

Ai^pAttr  jSntimomi  Auratum;  Golden  Sulphuret  of  Antimony ;  Stibium  SulpkurcUum  Auranti' 
U-— Obtained  by  adding  a  diluteti  mineral  acid  (usually  sulphuric  acid)  to  the  mother 
liquor  from  which  mineral  kermes  has  been  deposited  :  the  precipitate  is  to  be  washed  and 
dried.  Its  formation  has  been  before  explained  (see  ante^  p.  653).  ScfUippe^i.  talt  is  the  sulph- 
aotimoniate  of  sodium,  3NaS,Sl)S*,18HO.  When  it  is  decomposed  by  sulphuric  acid,  the 
fDlden  sulpboret  of  antimony  is  precipitated.  3NaS,SbSM8HO+3SOS=s3(NaO,SOS)+SbS^ 
^3HS-(-l5HO.  Golden  sulphuret  of  antimony  is  an  orange-red,  odourless,  and  tasteless 
powder.  In  its  medicinal  properties  and  uses  it  resembles  mineral  kermes  and  precipitated 
•qlpboret  of  antimony  (see  ante^  p.  6.53).  The  dose  is  from  half  a  grain  to  two  or  three 
graiot. 


107.  ANTIMONn  TERCHLORIDUM.  —  TERCHLORIDE 

OP  ANTIMONY. 

Formula  SbCl^.     Equivalent  Weight  Q35.5. 

HiSTOBT. — Basil  Valentine  was  acquainted  with  this  preparation,  which  has  had 
Ttrioufl  appellations,  such  as  oil  or  butter  of  antimony  (oleum  seu  lutyrum  anti- 
monii), muriate  or  hydrochlorate  o/ antimony,  sesquiMoride  of  antimony,  proto- 
ddoride  of  antimony,  &c. 

Preparation. — There  are  several  methods  of  obtaining  terchlorido  of  antimony, 
whichy  in  the  pure  state,  is  not  used  in  medicine. 

Tbe  liquid  sold  in  the  shops  and  used  in  medicine  under  the  name  of  butter  of  anti- 
mtmy,  is  a  solution  of  terchloride  of  antimony  in  liquid  hydrochloric  acid.  It  is 
the  antimonii  terchloridi  liquor.  Ph.  Dub.  1851.  It  is  sometimes  prepared  by  dis- 
aolfing  roasted  antimony-ash  (see  ante,  p.  646)  in  hydrochloric  acid.  It  may  also 
be  prepared  by  dissolving  the  common  crude  antimony  (SbS^)  in  hydrochloric  acid. 
The  addition  of  a  little  nitric  acid  facilitates  the  process. 

The  DubHn  CoUege  orders  of  Prepared  Sulphuret  of  Antimony,  9)j;  Muriatic  Acid  of  com- 
merce Oiv.    Upon  the  sulphuret,  placed  in  a  porcelain  capsule,  pour  the  acid,  and,  c*onstantly 

'  For  some  ezperimenta  and  observations  on  the  action  of  Kermes  Mimral  and  the  Golden  Sulphuretf 
eonaolt  Rayer,  ia  Diet,  de  Mid.  et  Chir.  Prat.  iii.  57,  et  seq. 
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■Ilirlnl,  opV^y  <<■  l*^"  mii'urp,  benealli  B  flue  wilh  a  gooil  ilmneht,  ■  fsntle  bcM.  wbioh  mnal 
bx  (niiluBlly  BiigmpnTeil  u  ihe  dewlopineiii  oC  thp  giu  begint  to  ilickeii.  tutd  finally  arried  id 
ebiiltiiinn,  uni  mBinwini^d  at  tbit  lempfnciure  lor  fifteen  minutes.  The  veurl  beinn  now 
fomovMl  froin  tlie  flto,  IbI  iIb  liquid  conleaia  be  iepniBted  by  flliniiion  ihnxigli  calico,  leluminf 
wfau  paxe*  tlirouKh'  the  fint,  in  onler  that  a  petfecily  clrnr  lolulion  mijr  be  obiiinr-l.  Tmiis- 
fei  Ihe  liquid  lo  anoihei  tratiiule.  and,  having  boiled  tl  down  lo  ihe  bulk  of  one  ijuBit,  allovr  il 
10  RK>1,  and  pieierre  it  in  n  bolIlE  furnisbeii  with  a  well-Kniund  gtoia  atoppei.  The  apeak 
Bisviiy  o(  iliii  soluiion  a  I.47U. 

hj  tbe  actioD  of  litiuid  bydnKhlcirio  ucid  on  teradphnret  of  fttttimon;,  we  obtain 
terdtlotideofantimonj,  while  Gulphuretted  hydrogen  oBcapei.  SbS*+3H(l]=8bCJ' 
•f  3IIS.  The  terchloride  of  sntJmoD;  tbua  obtaiaed  is  dtsBoWed  in  exoesa  of  lii|ii>d 
bjrdroohloric  acid,  forming  tho  hj/droehlr/ric  wlvtion  of  unJUoriiie  0/  itmlmoHi/ 
(Honor  hifdroddorimi  aniimonii  lerort/ili). 

if  tbia  Holution  be  aabmitl^d  to  distillfttion,  the  water  »nd  cieena  of  kydrochlnnc 
acid  are  first  espelled;  afterirards  the  terchlorido  b  voiatiliied  :  this  concretea  no 
cooling.  If,  therefore,  our  object  be  to  obtain  the  pnre  tcrehloride,  it  may  he  pro- 
cnred  from  tho  bydroohlorie  aoiution  by  changing  tbe  receiver  as  aoon  aa  tbe  di»- 
tilled  product  concretes  on  cooling. 

In  order  to  deepen  the  colour  of  tbe  commercial  batter  ot  aatmoaj,  peraitntc 
of  iron  is  UBUully  added  lo  it. 

I'EOFEBTlEB. — The  bittia-  of  antimmiy  of  the  shops  IB  a  transparent  liquid, 
varying  in  its  colour  from  pale  yellow  to  deep  red.  bf  il  be  free  £rom  iron,  it  is 
yellowish  :  tbe  deep  red  colour  of  the  article  usually  found  in  the  shops  is  dtie  to 
perailrate  of  iron.  Ila  sp.  gr.  varies  frotn  1.2  to  \.h  Tbe  Dublin  College  fix  it 
at  1.470.  It  fumes  in  tbe  air  (espetiially  when  ammonia  is  present),  in  eoDK- 
quence  of  coouiuiog  an  excess  of  hydrochloric  acid.  It  reacts  on  vegetable  (xdmn 
as  a  powerful  acid. 

C/iaTorleruticg. — Mixed  with  water,  it  throws  down  a  whitish  powder  (eti- 
ehimde  of  anttmoHy,  SbCI',58bO).  The  hydrosulphurels  produce  a  reddisfc  pR- 
oipitate  (SbS*),  usually  darkened  by  aulpfauret  of  iron  (PeS).  Alkalies  and  llirir 
carbonates  occasion  a  precipitate  of  the  white  teroxide  of  antimony  (SbU'),  uasally 
discoloured  by  seequioxide  of  iron,  FeK)^.  Nitrate  of  silver  oceauoos  »  white  pff- 
Oipiiate  (AgCl  and  SbO"). 

Composition. — Terchloride  of  antimony  is  thus  composed ; — 

Atom*.       Eq.  Wi.      Per  Cml.        ObM.        B.  Ah. 

Anlimnny 1    .  .  .   I2U       .  .  ,    biS    .  .  .    MM  .  .  .  00^ 

Chlorine 3  .  .  .   106.S  ...   458   ...   46.03  .  .  ,  M,-tl 

Tercbloride  of  Antimony  ...    1    ...    i3i.b   .  .  .  100.0  .  .  .  100.00  .  .    lOOOO 

The  butler  of  antimony  of  tbe  shops  consists  of  Jfrrhhridt  of  anllmomg,fiti 
hj/iJrochloric  acid,  a  little  m'lroiu  acid,  waler,  and  laguickloride  of  iron.  Il  may 
also  contain  other  impurities  derived  from  tbe  tersulphuret  from  whieb  it  u  f»- 
pared.     Serullas  says  he  never  found  arseuic  in  it. 

pHVSiOLoaiCAL  Effects.  —  It  nets  as  an  cnergelie  cauatioi  but  I  un  not 
acquaiatod  with  any  cases  of  poinoning  by  it.  It  eunnot  be  much  diluted  wilboBi 
undergoing  decomposition. 

Uses. — In  medicine  it  is  employed  only  as  a  caustic.  It  osnally  aoU*  mtlicBt 
much  ptun  or  inflammation,  and,  after  the  separation  of  the  eschar,  prudocea  a  ctao 
healthy  surface.  It  is  sometimes  used  as  an  application  to  parts  tMlten  by  aiU 
animals  or  venomous  stirpeutti;  ita  liquidity  enabling  it  to  peiietiac^  htto  all  pW* 
of  the  wound.  It  is  also  applied  to  ulcers  lo  repress  excesaive  KTonaUseM. 
Ricbter  and  Beer  have  employed  it  in  staphyloma:  the  mode  of  applying  '»'»** 
follows  :  Dip  a  camel's  hair  pencil,  or  a  point  of  lint,  into  the  liquid,  lind  appi?  i' 
to  the  tumour  until  a  whitish  crust  is  peroetved,  when  tbe  whole  is  i«  be  irnat' 
diatdy  washed  away  by  means  of  a  larger  pencil  dipped  first  into  milk  aud  »fl«^ 
wards  into  milk  and  water. 

Antiikites. — The  treatment  of  poisoning  by  this  prepamtion  is  tlte  aaae  as  for 
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die  mmenl  acidB  (see  antey  pp.  202  and  872).  After  the  nse  of  antacids,  vege- 
table astringents  (tea  and  infusion  of  nutgalls)  should  be  administered  to  neutralize 
tihe  effect  of  the  oxichloride  of  antimonj  separated  in  the  stomach. 


108.  ANTIMONn  ET  POTASSiE  TARTRAS.  — TARTRATE 

OF  ANTIMOinr  AND  POTASH. 

Fomnda  KO^bQ»,C»H*O»0  3HOj  or  KO^b03,T,3HO.    Equhaknt  Weight  359. 

HiSTOBT. — ^This  salt  was  first  publicly  noticed  in  1631  by  Hadrian  de  Myn- 
veht.^  ''  But  the  preparation  was  in  all  probability  suggested  by  a  treatise, 
entitled  Methodus  in  puloerem,  published  in  Italy  in  1620.  This  book,  written 
by  Dr.  Comachinos,  gives  an  account  of  the  method  of  preparing  a  powder  which 
had  been  invented  by  Dudley,  Earl  of  Warwick,  and  which  had  acquired  celebrity 
in  Italy  in  consequence  of  the  wonderful  cures  which  it  had  performed.  This  pow- 
der was  composed  of  scammony,  sulphuret  of  antimony,  and  tartar,  triturated 
together.  The  extraordinary  effects  which  it  produced  would  naturally  draw  the 
attention  of  chemists  to  the  combination  of  antimonial  preparations  with  tartar.'^' 

This  salt  has  had  various  denominations,  such  as  emetic  or  stihiattd  tartar  (tar- 
taruB  e^ticus,  antimoniatuSf  vel  stibiatus)',  tartarizetl  antimony  (antimonium  tar- 
tarizatufn)'y  potastio-tartrate  of  antimony  (antimonii potamo-tartrai)]  antimonio- 
iartrate  o/poiash  (potassm  antimonio-tartras) )  stibium  oxydatum  kalico-tartaricum  ; 
kaU  tariaricum  tHbiatumj  &c. 

Pbipabation. — ^Tartrate  of  antimony  and  potash  is  prepared  by  boiling  water 

and  oroam  of  tartar  with  teroxide  of  antimony.     KO,f-{-SbO'-f-3HO=KO,SbO'', 
f,8H0. 

Fonnerly,  either  saffron  of  antimony  {crocM  arUimonii)  or  glass  of  antimony  (vUrum  arUimonii) 
wai  employed  to  yield  teroxide  of  antimony  in  the  manufacture  of  emetic  tartar.  Antimony 
Mh  (emit  antimonii)  is  also  sometimes  used  (see  ante,  p.  646).  But  probably  the  best  method 
it  to  obtain  teroxide  of  antimony  by  washing  either  oxichloride  or  subsuiphate  of  antimony 
with  an  aUcaliDO  carbonate  (see  anttt  p.  646). 

If  the  teroxide  of  antimony  be  quite  pure,  the  atomic  proportions  of  this  sub- 
stance and  of  cream  of  tartar  required  to  produce  emetic  tartar  are — one  equiva- 
knt,  or  153  parts,  of  the  teroxide,  and  one  equivalent,  or  188  parts,  of  the  crystals 
of  cream  of  tartar. 

The  London  Pharmacopoeia  of  1851  gives  the  following  directions  for  the  pre- 
jMuradon  of  this  salt:— 

Take  of  Tersulphnret  of  Antimony,  rubbed  to  very  fine  powder,  Ibj;  Sulphuric  Acid  (^iiv\ 
Bitartrate  of  Potash  §x;  Distilled  Water  Ov.  Mix  the  tersulphnret  witli  the  acid  in  an  iron 
vessel ;  and  to  these,  frequently  stirring  with  an  iron  spatula,  apply  a  gentle  heat  under  a 
ehironby.  Then  raise  the  heat  until,  the  flame  of  burning  sulphur  being  extinguished,  nothing 
but  a  whitish  powdery  mass  remains.  Wash  this,  when  cold,  until  it  is  devoid  of  acidity,  and 
dry.  Mix  accurately  nine  ounces  of  this  salt  with  the  bitartrate  of  potash,  and  boil  in  water 
fox  half  an  hour.  Strain  the  liquor  while  hot,  and  set  aside  that  crystals  maybe  formed.  The 
■opernatant  liquor  being  poured  ofl^",  dry  these,  and  again  evaporate  the  li(]uor  so  that  it  may 
yield  crystals. 

The  changes  which  take  place  when  tersulphnret  of  antimony  and  sulphuric  acid 
aare  heated  together  have  been  already  explained  (see  ante^  p.  64G). 

By  boiling  the  residual  subsulphate  of  the  teroxide  of  antimony  with  bitartrate 
of  potash  and  water,  the  bitartrate  unites  with  the  teroxide  and  forms  emetic  tartar. 

The  Edinhwryh  Collie  gives  the  following  directions  for  the  preparation  of  this 
Mit:— 

Take  of  Sulphuret  of  Antimony,  in  fine  powder,  ,^iv;  Muriatic  Acid  (commercial)  Oj; 
Water  Ov.  Dissolve  the  sulphuret  in  the  acid  with  the  aid  of  a  gentle  heat ;  boil  for  half  an 
hour;  filter;  poqr  the  liquid  into  the  water;  collect  the  precipitate  on  a  calico  filter,  wash  it 

■  Tlu$amnu  MtdicO'Ckymicui.  *  Thomson's  Syuem  9/ ChemUtrfrlth  edit.  vol.  ii.  p.  797, 1831. 


Imiii  paper;  dry  tlie  precipiMle  o<ci 
ite  of  Poiwli  3.V  mod  3.J  ;  W.inr  (Jx, 
Lffr,  and  >ei  tlie  lir]uid  Wiide  ta  cryBUll 
e  crystals,  but  nM  ki  free  of  ooloui,  > 
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with  colli  wnler  till  ihe  wnwr  ceases  tc 
rapoiir  bath.  Take  of  \hU  precipilHie  ^i 
Mil  the  powdert,  add  ilie  walor,  boll  foi  i 
Tlio  mnlhet  liquor,  wlien  conceniraled,  j 
lliereforc,  n^uinng  »  MKOnd  crystal iizalio 

In  this  proeoss  terehloride  of  antimony,  SbCI',  ia  first  obtained.  By  wat«T,  this 
ia  firet  converted  into  the  oxichloride,  SbCI'iSSbO",  which,  by  continued  washing, 
ia  converted  almost  entirely  into  teroxide,  SbO".  This  combines,  in  the  subsequent 
part  of  the  process,  with  the  bitartrate,  and  forms  emetic  tartar. 

Tbia  is  an  excellent  process  for  the  msnofacture  of  emetic  tartar. 

the  Dublin  CoBegi  ordetB  of  Oxide  ol  Antimony  ^Vi  Wbile  Bitanrale  of  PoOtb^rj;  Dic 
lillod  Water  Oij.  Rub  Ibe  biiartraw  lo  a  fine  powiler,  and,  baving  raiefully  itiiipJ  witb  il  the 
oiiJo  of  antimony,  add  a  linls  water,  >o  as  to  contert  llio  miituro  inw  ■  thick  lastf,  which 
eboulit  bp  set  by  for  iwenly-four  hours.  Pout  on  ihii  lite  remainder  of  the  water,  ptvriaa^f 
niitd  10  the  temperature  uf  3 12°,  and,  havinK  bailed  for  fiDeen  minules.  with  repealMl  Mir. 
rind,  in  b  glau  cr  porcelain  Te«wl,  filler  ibrough  calico,  leinrninit  the  ilighlly  rurliid  tiqaid 
which  fiial  panees  llitougli,  lo  ai  to  obiain  a  cicai  solution.  After  twelve  buuta  let  tha  (OllRiM 
be  deonnied  fiom  llie  cryiloli  which  will  bare  formed,  and  baited  tlown  lo  one-lbird,  wben, 
upon  imlingi  an  addiiional  ptoiliict  will  be  obtained.  TLe  salt,  alter  being  dtinl  u[>oii  bloRiDi 
[laper  wilbout  the  applicaiion  of  lient,  should  be  preserved  in  a  bollle. 

In  this  process  the  bitortrata  of  potash  unites  with  the  tcroside  of  uitiniaj, 
and  forms  emetic  tartar. 

[The  U.  S.  P.  directs  10  take  of  Sulphorei  of  .Anlimony,  In  fine  powder,  four  ouncvs;  Mnrv 
Biiu  Add  iweniy-ave  ounces ;  Nitric  Acid  two  drachms ;  Water  n  ^llon.  Having  mliod  Ae 
acids  loicether  in  a  glass  vessel,  aild  by  dritrees  Ibe  sulpburel  of  anlimony,  and  iligeal  tha  mil- 
tore,  with  a  gradually  increasing  beat,  till  eOervescence  ceases;  then  boil  for  an  boar.  FUlcr 
«he  liquor  when  it  has  berome  cold,  and  pour  it  into  the  walet.  Wash  ihe  pieeiptOiHd 
powder  frequently  with  water,  till  il  is  enlirely  free  front  acid,  and  then  dry  it- 
Take  of  this  pawdei  two  ounces ;  Biisniats  of  PohusH,  in  very  lino  powder,  Iwo  oonoe*  ntd 
H  half;  Distilled  Water  eighteen  fluidouncee.  Boil  the  water  in  a  gtius  vessel}  (hen  aild  ibe 
jwwiiet  previously  mixed  lugelheri  and  boil  for  an  hour;  lastly,  filter  tbe  liquor  while  hot. and 
Ml  il  aside  la  crysiallize.  By  further  evapomlion  the  liquor  may  be  made  lo  yield  an  additiaoal 
quanliiy  of  crystals,  which  sbould  be  purified  by  a  second  crystalJIzation,} 

Propibtieb. — Emetic  tartar  crystalliies  in  white,  transparent,  inodoroiu,  rhoin- 
Inc  oetohedions,  whose  lateral  planea  are  striated  (aee  Fig.  128).  By  esposuro  to 
the  air  tbe  crjetale  become  opake,  probably  by  giving  oat  u 
equivalent  of  water.  Their  taste  is  feebly  sweetish,  then  styptid 
BQtl  metallic.  They  dissolve  in  14  or  15  parU  of  water  tX 
00"  F.  (liiVo  "  70°,  Braudcs),  and  in  two  parts  (SftV  pam, 
Brandes)  at'2l2°.  The  aqueous  solution  slightly  reddens  litmtu. 
Emetic  tartar  b  not  soluble  in  alcohol.  When  calcini.'d  in  elcw 
vessels,  it  yields  a.  pyrophoric  alloy  of  antimony  and  potuuuoi. 
The  crystsU  decrepitate  in  the  Grc. 

tJliaracteritfic*.- — Healed  in  a  porcelain  or  glass  capsule,  tbi* 
salt  is  charred,  and  evolves  the  peculiar  cammcl-Uke  odnvr  of 
burning  Urtaric  aeiil.  If  the  charred  salt  bo  hi'ated  in  a  f^a» 
tube  by  a  blowpipe,  globules  of  antimony  are  nbtained.  If  tht 
reduction  be  effected  on  charcoal,  a  portion  of  the  metal  i»  n- 
oiidizcd,  and  ileposiUKl  on  the  charcoal  in  the  form  of  n  white 
powder  or  eryst^line  needles  (SbO*). 
If  a  stream  of  hydroRulphurio  acid  gas,  generated  in  the  flask  it,  Fig.  139,  ht 
washed  by  passing  it  through  water  contained  in  the  bottle  r,  and  then  ciinnyed 
into  a  solutbn  of  emetic  tartar  slightly  acidulated  by  hydrochloric  acid  and  ece- 
tained  in  the  glass  d,  an  orange-red  precipitate  of  amorphous  lersulphuret  of  anii' 
mony  [SbS')  is  obtained.  This  precipilutc  is  soluble  both  in  liquor  ammnnioi  and 
tydrochlorio  acid  (soe  ante,  p.  G22).  If  it  bo  colJecl«d,  dried,  intniduccd  inbi  a 
green  glass  lube,  a  current  of  hydrogen  gas  tranHmitted  over  it;  and,  when  the 
process  has  gone  on  for  a  few  minutes,  the  heat  of  a  iipiriulamp  applied  to  it,  hydro- 
snlphnrio  acid  and  metallic  antimony  arc  produced.  (SbS'4-3H=Sb+SHS)- 
A  portion  of  the  metal  is  [spuriously  i'J  sublimed.     The  metal  is  known  tu  be  anii- 


Fig.  tas. 


CHABACrXBIBTIOS. 


BODT  by  diagolving  it  in  Ditrohydrochlorio  acid :  the  solntion  (SbCl')  fonns  a 
whib)  precipitate  (SbCl'.SSbO)  on  the  addition  of  water,  and  an  orange-red  one 
(SbS")  with  h;drosnlphurio  add  gaa  or  hjdroBolphate  of  ammonia.     The  mode  of 


_,, tu  for  llu  paitafi  of  Salphurtlltii  Hg- 

ivgt»  Iknagh  a  tolutian  of  Emttic  Tartar 
(no  ante,  p.  633). 

tedndnK  the  tersalpharet  will  be  readily  understood  bj  the  accompanying  wood-eut 
(E^.  130).     This  process  was  proposed  bj  the  late  Dr.  K.  Turner. 

u  the  solution  of  emetic  tartar,  which  has  been  deprived  of  aDtimony  by  sulpbn- 
ntted  hydrogen,  be  filtered  and  evaporated,  it  yields  crystals  of  cream  of  tartar,' 
KCi^MO,  the  chuncters  of  which  bare  been  already  pointed  out  (see  anle,  p. 
508). 

Hydnoaolphnret  of  ammonia  (NH',2IIS)  occasions,  in  a  aolutjon  of  emetic  tartar, 
•n  orangft-red  precipitate  (SbS-'*),  which  is  completely  soluble  in  an  excess  of  the 
precipitant 

Inliuion  of  nutgalls  occasions  an  abundant,  bulky,  wbitiiih-ycllow  precipitate  of 
tunate  of  antimony. 

If  emetic  tartar  be  dissolved  in  water,  and  to  the  solution  Bolphurio  acid  and 
lino  bo  added,  an  timoniu  retted  hydrogen  gas, 
SbH»,  is  evolved.  8bO'+liZn+6(HO,SO'5— 
6(ZnO,SO')+SbH'+3HO.  The  charBcters  of 
Hiis  gas  have  been  already  pointed  out  (see  atilr, 
p.  625,  rt  Kg.). 

A  soft,  flexible,  mucilaginous  mass  forms  in  an 
aqneoos  solution  of  emetic  tartarwhcn  kept  for  some 
time.  If  tbis  be  examined  by  the  microscope,  it  is 
seen  to  consist  of  articulated  filaments  with  brunches 
which  at  the  apex  support  a  scries  of  spennatia. 
Ktttxing'  describes  two  algaccous  plants  which  ho 
has  found  in  a  solution  of  cmctio  tartar  ■,  one  of 
these  he  calls  Siivcrocis  itibira  (Fig.  131],  tho 
Other  J/i/ffroerocii  slibi'ca.  These  filaments  are 
fonad  in  solutions  of  tartaric  acid  as  well  as  of 
the  tartrates  generally.' 

Composition. — The  following  is  the  eompou- 
tion  of  this  salt : — 


Fig.  131. 


SirocTOrit  MliUca,  KGiziii{ 


■i  Jtuntal,  vol.  Tii.  pp.  M3  and  3i0. 
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.  .     153 42^619    ....  43.3S  ....  t2J&2  ....  «.»» 

..      47 13091  >  „„  1  fl3.3C 

_  ....   13M  ... .  36.769  J  ■  ■  ■  '*-*•  J  ..  S7ja  .  .  .-JaiOl 

W>M 3  .  .  .  .      27  ...   .     7.S21    ....     7.40  J  C   *  '* 

EraedoTMBi   ...  1  ...  .    359  ..  .  lOOXiOO    .  .  .   100.00  .  .  .    lOOJW  .  .  .    KOM 
Bjr  mtoy  nriters  emelic  tartar  ia  assumed  to  codIiud  only  2  eqs.  of  water.     EO, 
SbO',T,2H0. 

PCBITT. — In  the  m^Htatlino  stale  the  purity  of  this  aiU  is  easily  det«miiMd. 
The  ciyatah  shoald  be  ncU  formed,  perfectly  colourless,  truupftreDl,  or  Optke, 
and,  when  dropped  into  &  solution  of  hydrosulphnric  acid,  ban  aa  oraDge-Mloond 
deposit  (SbS")  fomieU  on  them, 

when  pure,  the  powder  of  this  salt  is  perfectly  white.  Some  Ignonnt  dmgguU 
prefer  a  yellowisb'white  powder;  aod  I  am  informed  by  a  mannfucturer  of  this 
Kvit  Uiat  be  \s  obliged  to  keep  two  varieties  (one  white,  the  other  yelluwieh-white), 
to  meet  the  dcmniids  of  bia  customers  !  The  yellow  tint  ia  owing  to  the  preoeDoe 
of  iron,  wbioh  is  readily  delected  in  tlie  salt  by  the  blue  ooloar  immediat^lT  mo- 
dooed  ia  its  eolation  by  adding  first  a  fen  drops  of  dilate  solphuriu  acid,  and  UWn 
ferrocyanide  of  polaeaium. 

Emetic  tartar  ia  some^mes  adulterated  with  bitartrate  of  potash.  AMiording  to 
the  late  Mr.  Hennell,*  the  antimonial  salt  may  contain  10  per  cent,  of  bilarmtt, 
and  yet  the  whole  will  dissolve  in  the  proper  quantity  (14  or  15  parte)  of  mXU. 
lu  order  to  detect  any  uncombined  bitartrate,  he  ndda  a  few  dnips  of  a  solution  of 
carbonate  of  soda  to  a  boiling  solution  of  the  antimoniat  salt,  and  if  the  precipitat* 
formed  be  not  dissolved,  be  conolades  that  there  is  no  bitartrate  of  potash  preMnL 
A  dilute  solution  of  emelie  tartar  occasions  no  precipitate  with  chloride  of  ba- 
riam  :  it  produces  a  while  preoipitale  (unless  the  solutions  be  very  dilute)  with 
oitrata  of  silver,  and  wbicb  is  soluble  in  excess  of  water. 

CokMirleu;  tolulile  in  water.  The  Miliilion  is  unnllered  by  ferrocysnide  orpoutsiam.  Hf- 
(■•DMilpbnrKi  Bciil  beidK  Bilile'l.  s  leilduli-mloured  preeipitate  »  obrainetl.  Cbionde  of  bsrisin 
w  DJinio  oC  silver,  being  added  to  iho  loluiion,  precipiiaiei  either  neihlag  or  what  ii  dM«otifJ 
on  Ibe  Bilililisn  of  waler.  What  ii  thrown  down  by  nitric  acid  ia  lediiBOlvnit  by  eKocm  or  tbc 
am*  acid.  From  100  gisini  dissolvnl  in  waler,  bydroiulpliuiic  aclJ  ilirowi  down  49  gmio* 
of  wfwlphtirei  of  aniimooy. — PA,  lomf. 

"  Entirely  tnliible  in  twenty  psrti  oT  water ;  tolntkin  colourlen,  and  not  aSecleil  by  •Olotka 
of  ferroeyaniiJe  of  pnlBiieiiim :  a  aolulton  In  foriy  paru  of  water  is  not  alTecleii  liy  ill  owa 
Toluine  of  a  ntuitan  of  eiKhl  parts  of  noelate  of  lead  in  ihiny-lwo  pnrii  of  uaici  and  flftMO 
{•III  of  acetic  acid." — PA.  Ed. 

Pbtsiolooical  Effects,     a.    On  Ytyilalleii. — Emctio  tartar  acts  as  a  poisoB 
Xhe  Sirorroci*  iliCiea,  however,  grows  luxuriantly  in  it  (see  nniier  p. 
efore,  forms  an  exception  to  this  statement, 

lah. — An  extended  examination  of  the  effects  of  emetic  tartar  do 

s  of  animals  is  still  a  desideratum.     Hitherto  experiments  with 

M  principally  confined  to  do^,  rabbits,  borsea,  oxen,  sbeep,  and  cats. 

U0  given  two  drachms  to  Lorses,  and  gradually  increased  ibe  doco  Iv 

IMH^  without  perceiving  any  remarkable  and  permanent  deranfnnicnt  la 

MHHB  of  the  principal  I'unctionB.      Gilbert  (quoted   by  Moiroud)  has  ex> 

I  isB  drwchns  to  a  cow  and  four  to  a  sheep,  without  any  remarkable  effeol: 

ika»  killed  an  animal  of  tiie  latter  species.     Magendie*  examined  lU 

Ue  found  that  from  six  to  ten  grains  introduced  into  the  stonuoh 

6  ia  ftoin  two  to  three  boura,  when  the  guUct  was  tied  :  those  wba 

a  ^  rid  of  it  by  vomiting  took  as  macb  as  a  dracbm  without  expori* 

|t*W  ^«t  iftcts,  and  in  some  cases  half  an  ounce  caused  no  ill  effect*. 

I.  il  appears  that  it  operates  locally  and  by  absorption,  its 

l:^a>  J>Aar»<.4lh«lil. 

—  ^Siluii'itfitUJni»./.4  »na.  ISi}.  B.»,8.ai-«t. 
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prinoipal  aetion  being  on  the  intestinal  canal  and  lungs;  for  nausea,  vomiting, 
alvine  evaouations,  difficalty  of  respiration,  and  aooelerated  respiration,  were  pro- 
duced by  injecting  a  solution  of  Uie  salt  into  the  veins ;  by  introducing  it  into 
the  atomaofa,  9S  well  «§  by  applying  it  in  the  solid  state  to  the  cellular  tissue. 
Traeea  of  pneumonia,  gastritis,  and  enteritis  were  found  after  death.  These 
experiments  have  been  repeated  by  Rayer  and  Bonnet^  on  rabbits,  but  without 
obtaining  the  lesion  of  the  lungs  mentioned  by  Magendie:  in  some  cases  no 
appreciable  leeion  was  observed  in  any  organ.  Dr.  Campbell  (quoted  by  Dr.  Chris- 
tiflon)  found  no  pulmonary  inflammation  in  a  cat  killed  by  this  salt.  According  to 
Flourens,'  emetic  tartar  injected  into  the  veins  of  ruminants  causes  efforts  to  vomit, 
bat  not  actual  vomiting ;  of  the  four  stomachs  possessed  by  these  animals,  the 
reed  or  true  stomach  is  the  only  one  affected  by  it.  Orfila'  has  detected  antimony 
in  the  viscera  of  animals  to  whom  emetic  tartar  has  been  administered  by  the 
fltomach.    It  has  also  been  found  in  the  blood  and  urine  (see  ante,  pp.  140  and  150). 

y.  Oh  Man.  oo.  Local  effects, — Emetic  tartar  is  a  powerful  local  irritant.  Its 
irritant  properties  may  be  regarded  as  of  a  peculiar  or  specific  kind ;  at  least  if  we 
axe  to  judfle  from  its  well-known  effects  when  applied  to  the  epidermis  (as  in  the 
fbnii  of  solution  or  ointment,  or  sprinkled  over  a  plaster).  It  causes  an  eruption 
of  painful  pustules,  resembling  those  of  variola  or  ecthyma.  The  smaller  ones  are 
•emi-globular ;  the  larger  ones,  when  at  their  height,  are  flattened,  are  surrounded 
with  an  inflammatory  border,  contain  a  pseudo-membranous  deposit  and  some  puru- 
lent serum,  and  have  a  central  dark  point.  When  they  have  attained  their  greatest 
macnitude,  the  central  brown  spots  become  larger  and  darker,  and,  in  a  few  days, 
desMScation  takes  place,  and  the  crusts  are  thrown  off.  The  largest  are  produced 
bj  using  the  powder  sprinkled  over  a  plaster ;  the  smallest  are  developed  by  ap- 
plying the  solution.  They  are  usually  very  painful.  I  am  acquainted  with  no 
agent  which  produces  an  eruption  precisely  like  that  caused  by  emetic  tartar.  The 
fiunlity  with  which  it  is  produced  varies  considerably  in  different  individuals,  and 
in  the  same  individual  at  different  times. 

A  pustular  eruption  has  been  mot  with  in  the  mouth,  oesophagus,  and  small  in- 
teatineB,  from  the  internal  use  of  emetic  tartar,  and  white  aphthous  spots  have  been 
observed  on  the  velum  and  tonsils.*  But  these  effects  are  rare.  Severe  inflam- 
mation of  the  throat  (angina  antimonialxsf)  has  sometimes  followed  the  employ- 
ment of  uitimony.' 

We  have  further  evidence  of  the  local  irritation  produced  by  emetic  tartar  in  its 
action  on  the  stomach  and  intestines.  When  swallowed  in  full  doses,  it  gives  rise 
to  vomiting  and  purging,  and  pain  in  the  epigastric  region.  After  death,  redness 
of  the  gastro-intestinal  membrane  has  been  found.  However,  it  would  appear  from 
the  experiments  of  Magendie,  before  referred  to,  that  part  of  this  effect  should  be 
referred  to  the  specific  influence  which  this  salt  exerts  over  the  stomach,  inde- 
pendent of  its  direct  local  irritation,  since  the  same  symptoms  have  been  induced 
by  its  application  to  wounds,  and  by  its  injection  into  the  veins. 

Occasionally,  constitutional  effects  (nausea,  vomiting,  and  gnping  pains)  have 
appeared  to  result  from  its  application  to  the  skin.^  In  one  instance  death  resulted 
from  its  employment :  the  patient  was  an  infant  two  years  of  age,  and  death  oc- 
eoned  in  forty-eight  hours7  These  effects,  if  really  produced  by  this  salt,  occur 
very  rarely.  I  have  applied  to  the  skin  emetic  tartar  (in  the  form  of  solution, 
ointment,  and  plaster)  in  a  very  large  number  of  cases,  without  having  observed 
any  constitutional  effect )  though  I  have  occasionally  fancied  that  it  ameliorated 
pulmonary  affections,  even  when  no  eruption  or  redness  was  produced,  and  which 
might  arise  from  absorption.® 

«  Diet.  d4  Mid.  el  dt  Ckir.  Prat.  in.  69. 

*  Mimoirtt  d«  V Academie  Royalt  des  Sciences^  t.  xvi.  1838;  nlsn,  Journ.  de  Chim.  M^d.  ix.  21. 

■  Joum.  dt  Chim.  Mid.  t.  vi.  lie  S6rie.  p.  290.    8ee  also  the  Report  of  the  CommiMioQers  of  the  French 
Acadeniy  of  Sciences,  in  the  Joum.  de  Pnarm,  xxvii.  p.  415. 

*  Lepelletier,  Dt  VEmploi  du  Tart.  Stibiif  p.  171,  Parii,  1835. 

*  Lond.  Med.  Gaz.  March  20,  1810,  p.  960.  *  Joum.  dt  Chimu  M6d.  iv.  478. 
"*  Med.  Repo9.  xvi.  357. 

*  Bee  alio  «ome  experiment*  on  thia  aabject  in  Mem.  o/tkt  Med.  Soc.  Lond.  toU.  ii.  !▼.  and  y. 
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vomiting  took  place,  and  she  soon  reoovered.  Other  pnhlished  cases  might  be 
farought  forward  in  proof  of  the  slight  effects  of  krge  doses,  but  I  must  content 
myself  with  referring  to  the  memoir  of  Magendie^  for  a  notice  of  them.  I  may  add, 
however,  that  this  distinguished  physiologist  concludes  that  the  comparative  slight- 
ness  of  the  eflfects  arose  from  the  evacuation  of  the  salt  a  few  moments  after  its  inges- 
tion ;  though  in  several,  at  least,  of  the  cases,  this  was  not  proved,  and  in  one  it 
certainly  did  not  happen;  it  was  that  of  a  man  who  swallowed  27  grains  of  this 
nit,  and  did  not  vomit. 

The  action  of  large  doses  of  emetic  tartar  on  the  circulation  and  respiration  is 
usually  that  of  a  sedative.  This  has  been  very  frequently,  though  not  constantly, 
observed.  In  one  case  of  peripneumonia,  the  daily  use  of  from  six  to  eight  grains 
reduced  the  pulse,  in  nine  days,  from  120  to  34  beats  per  minute,  and  diminished 
the  number  of  inspirations  from  50  to  18.'  In  another,  the  pulse  descended,  in 
three  days,  from  72  to  44  beats  per  minute.' 

Modus  Operandi. — £metic  tartar,  when  swallowed,  becomes  absorbed,  and 
may  be  detected  in  the  blood  and  viscera,  especially  the  liver.  It  is  eliminated  by 
the  urine,  in  which  secretion  it  can  readily  be  recognized.  Minaret*  states,  that 
a  young  woman  labouring  under  pleuritis  took  emetic  tartar,  which  operated  on 
the  child  at  her  breast  as  well  as  on  herself.  It  therefore  probably  existed  in  the 
milk.  ' 

Several  parts  of  the  body  are  influenced  by  this  salt.  The  specific  affection  of 
the  alimentary  canal  (especially  of  the  stomach)  is  shown  by  the  vomiting'  and 
purging  produced,  not  only  when  the  medicine  is  swallowed,  but  when  it  is  injected 
into  the  veins  or  into  the  windpipe,  or  when  applied  to  the  serous  coats  of  the 
intestines,  or  to  the  cellular  tissue.  If  it  purge,  or  occasions  sweating,  it  usually 
eanses  thirst,  but  not  commonly  otherwise.  The  appetite  and  digestion  are  fre- 
quently unimpaired.  After  the  use  of  it  for  some  days,  patients  sometimes  com- 
plain of  irritation  in  the  mouth  and  throat,  with  a  metallic  taste :  this  has  been 
considered  a  sign  that  the  system  is  saturated  with  antimony,  and  that  the  use  of 
it  should  be  suspended.  A  pustular  eruption  has  occasionally  appeared  in  the 
^  mouth,  as  I  have  already  stated. 

Magendie  ascribes  to  emetic  tartar  a  specific  power  of  causing  engorgement  or 
inflammation  of  the  lungs;  for  he  found,  on  opening  the  bodies  of  animals  killed 
by  it,  that  the  lungs  were  of  an  orange-red  or  violet  colour,  incapable  of  crepitating, 
0orged  with  blood,  and  here  and  there  hepatized.  Moreover,  it  has  been  assumed 
uiat  the  same  effects  are  produced  in  the  human  pulmonary  organs;  and,  in  support 
of  this  opinion,  a  case  noticed  by  Jules  Cloquet'  has  been  referred  to :  it  is  that  of 
a  man  who  died  of  apoplexy,  but  who,  within  five  days  of  his  death,  had  taken  40 
grains  of  tartar  emetic.  '^In  the  lungs  were  observed  very  irregular  blackish  spots, 
which  extended  more  or  less  deeply  into  the  parenchyma  of  this  organ.''  Further- 
more, it  is  argued,  that  unless  we  admit  a  specific  influence  of  antimony  over  the 
lungs,  we  cannot  well  explain  the  beneficial  effects  of  this  remedy  in  peripneumonia. 
In  opposition  to  this  view  I  may  remark  that,  in  cases  of  poisoning  by  this  sub- 
stance in  the  human  subject,  no  mention  is  made  of  difiiculty  of  breathing,  cough, 
pain,  or  other  symptom  which  could  lead  to  the  suspicion  that  the  lungs  were  suf- 
fering; and  in  the  case  of  poisoning  related  by  Ilecamier,^  we  are  distinctly  told 
that  the  thorax  was  sound.  Besides,  we  should  expect  that  if  emetic  tartar  had  a 
tendency  to  inflame  the  lungs,  or  at  least  to  occasion  pulmonary  engorgement,  that 
largo  doses  of  it  would  not  be  very  beneficial  in  acute  peripneumonia.  It  would  even 
seem  that  this  substance  must  have  an  influence  over  the  human  lungs  of  an  oppo- 
site kind  to  that  supposed  by  Magendie ;  for,  as  already  related,  it  reduces  the  fre- 
quency of  respiration  in  a  considerable  number  of  instances. 

■  Dt  VInfiutntt  de  VEmetique. 

*  Boaneau  et  Conatant,  quoted  by  Lepelletier,  De  VEmploi  du  Tart.  Stib.  84. 

*  Trouueau,  quoted  by  Lepelletier.  *  Land.  Med.  Oax.  xiii.  406. 

*  For  tome  obaervntiong  on  the  mode  by  which  thii  salt  induces  TOmiting,  see  p.  209. 

*  Orfila,  Toxicol.  Qinirale.  ^  Orfila.  op.  cit. 
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tartar  JDcrcadCH  the 
of  the  liver  and  pui. 
thus  it  causes  sweat i 
the  mucous  membr: 
skin  is  kept  cool,  pr(» 
ccrtaiulj  and  speedil, 

III  nK/mrwhat  iaiyt 
the  digestive  functioi 
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and  occasions  a  fcelii. 
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stanceSi  this  creates  t 

In  exressive  doncs, 
poison y  and  even  occa 
nearly  proved  fatal.^ 
latter  case  were  voni 
faction,  and  delirium. 

Were  the  above  ca^ 
the  dangerous  sympto. 
use  of  the  above-mcni 
has  been  extensively  t 
Rasori^  has  given  nia: 
the  course  of  a  distNi- 
evacuations.     Lacnnoi' 
He  gave  a  scruple,  twr« 
hours  (usually  in  dosos 
injurious  consequences. 
«^  tinned  use  of  one  or  tw 
most  cases,  are  much  d'\' 
for  a  day  or  two.     IVr-" 
instances  above  refcrnHl 
tients  were  affected  \vi(!« 
i7ififh(si\  that,  accord  in* 
bility  or  nittitmh  of  U-  > 
(see  anb^j  p.  144,  f 7  ,s»#y.  i 

Con.sffjueutly,  if  tho  i-p. 
should  increase  as  xhn  u 
takes  ])Iae-o.     But  in   ;'• 
probably  It'd  him  toM»i.  .. 
**  that  after  the  acuft-  j 
nishcs,  or  .^omotiiin's  «  ,. 
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,  « .„ -        ^^  'Caution  of  the  fr     ^ 

•  .T^Bz   ic  ^siff-^2azrti  experienced  yaii^ /^  ^  ** 
^  ^   ;«r?»cr-a     '    ^^^  iDflaniuiation,  t/^^^^'^  ^^'' 
— T.    siWft:  ^^  emetic  tartar  in 
::^  q:&«sii*-*^  .ver  the  n^rvoiu  ayt/^'' 
rn::--!*"*^-'  to  greater  activity  t^<^ 
:  t^rr.ci  and  synovial  effusio^  ^ 
iz  dxaiT^  -f  it  in  peripneumonia 

-»    .-  -s  jsi*"r'^n  before  referred  to.' 
-  'rr.T-.    I'*?  iiawtic  effect  is  best  see^ 
:.     isz::  i«.c  t-urging  supervenes.     Mug^^ 
^  -   I  .:  'J? .  and  the  same  effect  hiv^ 
^  ^   .«i>x    Tae  menstrual  discharge  is 
.    ^  1  laiinr  ita  use. 

*!  ,,.5.-  ijiL-ii*:ered  by  the  stomach,  but  x 
a^^sil-  >  injected  into  the  veins.     WL^ 
--_-  j'.-i:  in  doses  of  one  or  two  gral 
-  rsrc  nins  of  ipecacuanha.     When  o' 
"  ^;.^.   ;   -ic  stomach,  and  with  as  little  co 

a^  L  :ar.-:"le  poisoning),  other  emetics  (at- 
1      •  T^rcrrfd.  since  they  occasion  less  nau» 
1   ,r«:  -'?^-='-7  ^oniiting.     On  the  other  hand  ^ 
,,5^7::j  iz  impression  on  the  system,  an«^ 
*    .   r  ^«  of  a  disease,  emetic  tartar  is  hf 
.^  ::*:  is  is  sometimes  employed  in  the- 
v-rns:^*^'-*^  by  gastric  or  bilious  disorder. 
■*^    ,a.DBnble  success,  in  the  early  stage  of 
•liiliitis,  swelled  testicle,  bubo,  and 
-iTirJy  is  in  proportion  to  its  early 
i:.:o  in  the  first  instance  vomiting, 
.  rliQ  of  treatment,  I  have  .seen  two 
^  .;:  the  use  of  any  other  reraeilial 
:-:  iuocess  of  the  practioe.     In  uvist 
..  :^^  of  this  medicine  by  blood  lot  liiii:. 
-   .  Tirtar,  in  the  second  stago  of  cnuip, 
:.  izi  of  promoting  the  .^separation  of 
*-     ^.  ^-i  to  rely  chiefly  on  calomel  f given 
.c-!etting.     Dr.  (,-heyne  recomnn'nJs 
.    J  I  tablespoon ful  of  water,  and  given 
sj  l:"»ur  till  sickness  and  vomiting  arc 
^'    t  vomiting,  the  same  pr«)eess  is  to 
,  o:3i:th  will  admit.     Annther  disi»a<c 
-r  -^'*  **  hottpiiuj-vouifh.     They  should 
..    iis^ase,  every,  or  every  otiicr  ilay. 
J-  Ts  of  Spasmodic  coughing,  an<l  pro- 
'^iTS  valuable  in  this  di.^ease,  in  con- 
^   >culiarly  adapted   for  exhibition  to 
.jcOHis,  indicating  the  cniplnynunt  of 
""*  ^.  ^  T-.^miting  agents,  on  account  t»f  its 
;  bile. 


icncy  oC 

circum- 
crauip; 
isonoui 


.-r 


,  •  :i  retoIvcnlB  operate,  «•»•  p.  2H. 

•  I>ict.  of  Pratt.  M,d.  i.  H\7. 
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ing  emetic  tartar  haTe  been  employed  to  occaBion  yomiting,  but 
"^Xdcertain  in  their  operation.     Rajer  has  frequently  employed  from 
without  producing  either  nausea  or  yomiting. 
peatedly  injected  into  the  veins  to  excite  yomiting.     The  usual  dose 
grains  dissolyed  in  two  ounces  of  water;  but  in  some  cases  six  grains 
^     ^■^^l^loyed.     The  effects  are  unequal:  when  yomiting  does  occur,  it  is  not 
<^istte;  frequently  it  does  not  take  place  at  all.^    In  seyeral  cases  of 
the  lodgment  of  pieces  of  meat  in  the  oesophagus,  this  remedy  has 
^^ith  great  success:  yomiting  was  produced,  and  with  it  the  expulsion 
It  has  also  been  tried  in  epilepsy  and  trismus;  but  frequently  with 
US  m  Hequences.^    Meckel  employed  it  to  restore  animation  in  asphyxia  by 

7*"  It^has  also  been  used  in  tetanus.^ 

^^*^"^^<a«/,  to  reduce  the  force  of  the  circulation  and  the  muscular  power, 

^  .  •    ^^xr     is  frequently  of  considerable  service.     Thus,  in  dislocatious  of  the 

^  i    ^3^^     (^^®  ^^P  *°^  shoulder,  for  example),  bloodletting,  and  nauseating 

^      ^v^^^^^  tartar,  are  employed  to  diminish  the  resistance  of  the  muscles 

^^      *^^   ^reduction.     Even  in  strangulated  hernia  it  has  been  given.* 

*****  -    ^^^^^T)  ^^  large  doses,  is  a  most  powerful  and  valuable  remedy  in  the  treat- 

*         ^^^iiimation.     On  this  subject  I  have  already  offered  some  remarks  (see 

tj  ff'    ^3 3  and  224).     As  an  emetic,  nauseant,  or  diaphoretic,  it  has  long  been 

0|8*T^^rt pneumonia;  having  been  employed  by  Kiverius  in  the  17th  century, 

i  •'^**^^Si^eiitly  by  Stoll,  Brendel,  Schroeder,  and  Richter,  in  Germany;  by 

iHl^^'-^'^llen,  and  Marryat,  in  England.     But  as  a  remedy  for  inflammation, 

j(05*^^^"^  of  its  evacuant  effects,  we  are  indebted  for  it  to  Rasori,*  who  first  used 

^  d^®  ^^^irs  1799  and  1800,  in  an  epidemic  fever  which  raged  at  Genoa.     Sub- 

iBB(^        nJ^^  exhibited  it  much  more  extensively,  and  in  larger  doses,  in  peripneu- 

j^0lfi^  ^yT^^^  mode  of  treatment  was  tried  and  adopted  in  France,  first  by  Laennec;' 

^^  ^  ^J®  oountry  by  Dr.  Balfour.^    Its  value  as  an  antiphlogistic  is  now  almost 

^^r^iy  admitted.     Practitioners,  however,  are  not  quite  agreed  as  to  the  best 

^t^y  ^^   using  it.     Rasori,^  Laennec,*"  Recamier,**  Broussais,"  Bouillaud,"  Dr. 

Ilgeiks^^h,^  Drs.  Graves  and  Stokes,"  Dr.  Davies,**  and  most  practitioners  of  this 

00on^>  employ  bloodletting  in  peripneumonia,  in  conjunction  with  the  use  of 

00fi^W  tartar.     But  by  several  continental  physicians  the  abstraction  of  blood  is 

g000de!red  both  unnecessary  and  hurtful.     Thus  Peschier^^  advises  on  no  account 

10  dttw  blood;  and  Trousseau^  observes,  that  bloodletting,  fiy*  from  aiding  the  action 

of  em^tio  tartar,  as  Rasori,  Laennec,  and  most  practitioners,  imagine,  is,  on  the  con- 

tnrff  singularly  injurious  to  the  antiphlogistic  influence  of  this  medicine.     Louis^^ 

has  published  some  numerical  results  of  the  treatment  of  inflammation  of  the  lungs 

by  bloodletting  and  by  emetic  tartar;  from  which  it  appears  that  this  substance, 

gifenin  large  doses,  where  bloodletting  appeared  to  have  no  effect,  had  a  favourable 

aotioo,  and  appeared  to  diminish  the  mortality.^    But  he  particularly  states  that 

Uoodletting  must  not  be  omitted. 

Laennec  s  mode  of  using  this  salt,  and  which,  with  some  slight  modification,  I 
beKeve  to  be  the  best,  is  the  following :  Immediately  after  bleeding,  give  one  grain 
of  emetic  tartar,  dissolved  in  two  ounces  and  a  half  of  some  mild  fluid  [cold  weak 
infbnoQ  of  orange  flowers],  sweetened  with  half  an  ounce  of  syrup  of  marshmallows : 
this  is  to  be  repeated  every  two  hours  for  six  times,  and  then  suspended  for  seven 

I  PidTenlMehjjrroiiJ!/.  d.  Blut.  u.  d.  Jn/us.  d.  Arzn.  ^  Ibid.  p.  49.  '  Ibid. 

•  Lamft  for  l8aS-37,  vol.  i.  p.  35.  •  Ibiil.  p.  876. 

•  See  the  French  traoslotion  of  his  Memoir,  in  Bayle*s  Biblioth.  de  Thirap.  i.  198. 
t  Trtatist  en  DistOies  of  the  Chest,  tranalatcd  by  Dr.  Forbes. 

•  Illustration*  of  the  Power  of  Emetic  Tartar^  2d  ed.  1819.  *  Op.  eit.  *^  Op,  eit. 
ii  Gazette  Midieale^  1832,  p.  503. 

1*  C(mr»  de  Pathologie  et  de  Thfrapevtiqur  giniraUy  ii.  581. 

I*  Dietionnair*  de  Mideeine  et  de  Chirurgie  pratiquef  xiii.  495. 

M  Practiee  o/Phpsie.  i.  426.  »  Dublin  Hospital  Reports,  ▼.  p.  48. 

M  Lectures  on  Diseases  of  the  Lungs  and  Hearty  188. 

"  Bayle,  Bibliothique  Thirapeutique.  i.  216.  »  Dictionnaire  de  MideeitUj  2e  6dit.  iii.  290. 

"  ReehereheM  de  la  Saignie^  Paris,  1835.  »  Op.  ctt.  p.  Oi. 
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or  eight  lionrs,  if  the  symptoms  are  not  urgent,  or  if  there  bo  tnjr  i 
sleep.     But  if  the  disease  has  alrcsdy  made  progress,  or  if  llie  opprce 
or  tlie  head  affceted,  CDntiaae  the  medicine  until  aniendmeDt  takes 
severe  canes  inarease  the  doae  to  tno,  or  two  aud  a  bulf  grains.    T 
eatioD  in  this  plan,  which  I  would  venture  to  propose,  is,  to  begin  < 
Bmaller  dose  (say  one-tbird  or  one-balf  of  a  groin),  and  graduftH 
in  consequence  of  the  violent  vomiting  which  one  grain  haa  som 
have  found  patienta  positively  refuse  to  cODtinue  the  use  of  die 
From  my  own  experience,  I  should  say  that  emctia  tart&r  i»  • 
when  it  causes  moderate  sickness  and  slight  purging,  as  when 
coation.     Laenuec  observes,  that  "in  general  the  effect  of  ei< 
more  rapid,  or  more  efficient,  than  when  it  gives  rise  to  do  v 
however,  \la  salutary  operation  is  accompanied  by  a  general  f> 
copious  vomiting  and  purging  are  by  no  means  desirable, iU< 
aad  hurtful  irritation  of  the  intestinal  canal  which  they  It' 
taiaed  remarkable  cures  in  cases  in  which  such  ovaaiHlJi>D«  ' 
A  few  drops  of  tincture  of  opium  may  be  sometimes  ouii 
to  check  its  action  on  the  alimentary  canal. 

The  niiempu  which  btiVe  been  miidB  W  eiplnin  ihe  mo^ 
T  inflamniBKny  diseaaea,  are  motl  uriMtiarnt'i' ' 


n  BrousMiB,  admiU 


1  inHami 


Ibe  mode  Liy  wlticb  iu  good  effecu  are  produced,  nt  iliv  I 
elplains  tin  openiikiD  accorJing  to  ihe  prtnciples  of  ili»  l 
lie  may  be  regarded  ni  Ibe  rounder.     He  ecniidrri  stnriir 
directly  dimlnitbing  the  inOBmrniiloiy  ilimulus,  or  ilei(tn) ' 
lore,  a  real  conlra-fiiimulos.    BcoiKsatB.  Bouillaud,  ■nil  thii< 
rsfuliive  or  ilerivative  action  on  i)ie  gsntoinieiUflal  nn<'>' 
by  increaaing  lUe  Bcliviiy  oriiiteielitist  abMrlxion.    foav 
eHect  depend*  on  alleraiioni  in  tlie  compotilloo  of  like  t. 
eSecli,  Rrii,  on  the  nervous  lyslecn,  aoi)  conaecutivply  un 
that  like  many  other  theiapeuiie  agonia,  Jl  \n(\nrnef  ' 
poniea.    Dr.  Moauiiiey*  regeids  it  as  o  njeHirlfic  -"i 
(he  iHuaea  which  it  occaiion*.     These  eiur^n>'''-    ' 

ditian  of  our  preacni  knowledge  as  to  ilie  i ;■ 

eSbcls.'     But  ibia  is  no  argument  aEHin^i  '!< 
the  pfficdcyofblwxllelling  in  in  flam  mai  ion,  r  i  i 
of  arsenic  in  lepra,  of  aulphur  in  acoitnes,  of  ti> 
oiber  icmeijiei,aimply  because  we  canoot  eecon. 
"     It  linawletlga  wa  uurTK 


ofot 


beit  and  m 


niodui  tnedendi  of  liijuefacienta  and  r«s( 

In  pieuris]/  emetic  tartar  dooa  ii 'f 
Blanco  of  the  lungs.     "It,  indeed. 
Laennec,'  "but  when  the  fdvcr  nti' 
disappear  more  rapidly  uml'T  I'l. 
sometimes  conjoined  opium  i  >    .  . 
lironehilU  (both  acute  ami  <.l'i' 
tioQ  with  the  usual  antiph ill. 
iirlirular),-aextU3  peripuiu'i 
(especially  by  Laennec),"  n. 
the  usual  duration  of  tli<' 
Laennec  to  be  seven  or  li   ' 
foctly.     Synovial  ofTufli'id 
given  way  rapidly  to  tin 
idl  the  symptoms  disapi "  < 


<    >at)do(e  ii 

-  M/How  bark,  tea,  n 

lii"  U>  other  {trepuitMM 

i.iitnr,  it  dnvH'uot  doattof 

..V,  Ifflwrrom  1  InSgcwM 

vcllnw  lark,  givun  by  &- 

I'vcry  inBlancn  aaiuo  rt4 

v.-ll  as  of  Bayer,' i»  tt  4« 

;-kitig  exocaaivo  cvkciBliuilt. 

.'ve  the  gnstro-cntvHti*. 


■.[.lojrJl 
.-.A  in  lU 


•  IiW.  JI<^  Cu.  1 
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*«ti.  '  ^  %'loBg  period,  when  decomposition  of  tlie  salt  en- 

^^„  '^iiiOQule  on  account  of  its  want  of  colour. 


*^.«..  *^hontw  or  expectorant,  in  doses  of  from  ten  to 

":^i.  itiHiieant,  from  one  to  two  fluidrachms;  as 

«<  ■  "^  fcidrachms  given  at  intervals  of  about 

•^  'leaired  effect  is  produced }  as  an  emetic 

^  i;  and  as  an  antiphlogistic  in  peri- 

ounce;  but  for  this  latter  purpose 
'  'itioa  is  to  be  preferred. 

^^nrpitntum  Antimonialej  E.; 
'f'urtari  Emetici;    Tartar 
'.'fmrjif^  U.  S.].— (Eme- 
-'I'he  DuUin  CoUetjc 
vVax  [Tartar  Emetic 
c  is  important  that  tho 
•  avoid  the  irritation  pro- 
of ointment  abont  the  sizo 
>rning.     After  the  use  of  it 
c  thereby  induced  commonly 
limes  applied;  spread  on  linen, 
i'op  of  painful  pustules  is  pro- 
y  are  developed  vary  considerably 
^  as  cmptions  have  appeared  in  other 

to  absorption  of  antimony  into  the 

>y  arise  from  the  inadvertent  applica- 

iutment  is  used  as  a  counter-irritant  in 

1  to  the  chest  in  pulmonary  affections, 

ther  rheumatic  or  otherwise).     It  should 

'.  jtkin,  and,  therefore,  leech-bites,  the  scari- 

\Ki  to  be  carefully  avoided ;  for  severe  inflam- 

^^  .  tn,  may  be  produced  by  not  attending  to  this 

;  hut  in  a  very  few  cases  severe  and  even  fatal 
>.d  to  result  from  the  use  of  antimonial  ointment. 


;ISMUTH  AND  ITS  COMPOUNDS. 

BISMUTHUM.  —  BISMUTH. 

5ym6o/  Bi.    Etptivalent  Weight  213. 

-  metal  is  first  mentioned  by  Agricola,  in  1529.     It  has  been 
/,  f'cfum  anjentif  or,  by  the  Germans,  wUmuth.     "The  old  miners 
:  ."  >ays  Matthesius,  because  it  blooms  like  a  beautiful  meadow  (tciese-^ 
..i<:h  variegated  flowers  of  all  kinds  are  blooming.*'^ 
I.  History. — Bismuth  occurs  only  in  the  mineral  kingdom.     It  is  found 
ill,  iSaxony, Bohemia,  &c.     It  is  met  with  in  the  metallic  state  nearly  pure 
stnifth),  and  in  combination  with  sulphur  and  with  oxygen. 
1. 1 'A  RATION.-— It  is  chiefly  obtained  from  native  bismuth  by  melting  the  metal 
•  >'.    i-i  ltd  gangoe. 

I'Kiii'ERTiEfl. — ^It  is  a  reddish-white  metal,  without  taste  or  smell,  composed  of 
brilliant  broad  plates,  and  readily  crystal lizable  in  cubes  or  regular  octohedrons 
(Figs.  132  and  133).     It  belongs,  therefore,  to  tho  regular  system  (see  aiUcy  p. 


•  .Si 


>  Gax.  UH>  16»,  p.  MS.  >  Treatiu  on  Difoui  oftkt  Skin,  by  Dr.  Willii,  p.  friO. 

'  Sehwarm,  Pkmrm.  Tabtlltn. 
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Li  hoopinff-rwiffh  it  is  also  Berrieeahlo.  AaUnrieth  reoommeniM 
diininiehing  the  frequency  of  tbe  paroxysms  and  the  nolence  H 
larynijitU  it  ia  oconeionally  of  great  sorvicc;  ns  ttlso  in  mricius  lyfifl 
cspeciallj  chronic  inflammation  of  the  cupaulnr  ligameiil,  or  of  tl 
brune,  hydrops  articaii,  particularly  when  connecicd  with  inflamms 
of  varioufl  kinds  aboot  tbe  joints.  In  Ik  dvul'mrmx'  it  hns  >]■ 
vith  benefit.  In  the  para/jfiU  of  children,  the  region  i 
rubbed  with  tbe  ointment.  Its  effects  are  mo^t  benelioifil,  i 
only  is  afiected.  It  is  sometimes  necessary  to  keep  in  eruption 
In  h^t/cria*  the  same  applicution  to  the  spine  has  been  fi 

A  uimulnting  icaik,  ooniposed  of  one  scruple  of  tarli 
nater,  was  proposed  by  the  hite  Sir  William  Blizard,  in 
foul  ulcers,  repress  fuugous  grovrths  and  venereal  warta,  t 
tiuca  capitis.     A  weak  solution  {as  half  n  groin  to  t' 
employed  as  a  stimulant  in  ehronic  ophthalmia,  and  ii 

Administration. — The  dose  of  emetic  torlar,  in 
nod  expectorant,  y^th  to  ^  th  of  a  grain :  as  a  nauseout,  fi 
emetio,  from  1  to  2  gniius;  as  an  anlipblo^stie,  from  %'■% 
This  salt  is,  however,  rarely  employed  in  substAnce.    4^ 
mixfd  with  ten  or  fifteen  grains  of  powdered  ipecocuanhi^tl 
A  mixture  of  one  grain  with  sixteen  grains  of  sulphate  of  p 
in  dosDS  of  from  two  to  four  gruna,  as  a  substitute  for  a 
mote  diaphoresis. 

Id  talatian,  it  ia  commonly  employed  as  on  expector 
or  emetic  in  the  form  of  antimoniol  wine.     When  i 
aqueous  solution  of  greater  strength  may  bo  administered:  i 
boiling  distilled  water  in  a  glass  vessel  (as  a  Florence  B>4| 

For  external  use,  emetic  tartar  is  employed  in  tbe  foriB^ 
plaster.  ^  saturated  solution  is  a  very  useful  liniment;  { 
an  ounce  and  a  half  of  boiling  water  over  a  drachm  of  mit 
the  solution  to  stand  till  cold.  In  many  cases  it  will  be 
ointment;  being  the  mildest,  least  painful,  and  cleaneM. 
ploying  emetic  tartar  externally  is  by  sprinkling  from  lea 
salt  in  fine  powder  over  a  Burgnoily  pitch  plaster. 

Antidote. — Promote  vomitiog  by  tepid  bland  Hquiil 
be  tannic  acid,  and  vegetable  subslanoes  whiuh  ooutaiu  " 
galls,  4c.).     Faure'  recommends  the  dccoc 
of  yellow  bark.     But,  though  cinchona  deoouiposva  oiuei 
its  activity.     Some  years  since,  at  the  General  Iti^peO'  . 
of  this  salt,  mixed  with  either  powder  or  decuoiiuu  i : 
Clutterbuck  to  nearly  100  patients;  snd  in  uhw-: 
vomiting  occurred.     The  experience  of  Lacnin'i,'  i- 
Bome  effecL     Opium  is  a  most  valuable  agent  fur  l' 
Venesection  and  the  warm  bath  have  been  used  in  i> 

I.  mn  ANTHOira  POTISSIO-TABTRiTlS,L  ;  IV. 

Tartarii-iti  Liquor,  U;  Aniimoni.d  H'm'[lV„:, 
Tartar  3ij;  Sherry  Oj,  L.  E.:  Emetic  Tunnr  > 
Spirit  fjvij,  D.:  jTartrale  of  Antimony  utid  I'ir 
fluidounces.  Dissolve,  I'.  S-l) — Each  fluidouii''c  • 
tar.  It  is  important  that  Sherry,  and  not  un  mr 
for  the  latter  fre<|ueiitly  oonUiius  mutters  which 
mony.     If  the  wine  be  good,  and  the  suit  pur 


(GhiialiKm.) 
.     ,i<f  LandaD  Honital,  to 
aisfliaUi,  witb  »  mixton  a 
CM*  iMrttin.  witkoat  sdt  iWMniTCDiai 
«M  «■•  jjwilj  1>eii«6lM  bj  ito  we. 


,  eaiplojedtntlioMohnnioiftelMi 
^  Mij  orgaaic  diwMB,  but  whiob  npaH^Aa 
of  liw  nerves  o/  thk  ▼' 
ii^KinJ  Eft  its  sHppoeed  action  on  tl 
L  cMMHwnM  la  reliere  gslrodjnut  mi&  iiiMf  rf  ^b  ■ 


W,  but  Whub  HpHV%«HBl« 

ntbenputi.    bkHkM|M» 

IjniK  MM  lllMf  rf  ^B  AH^il 

>  renodj  fbc  Pjrou  or  viiBta^    h  Ai 

I  gr^'a  ia  tile  form  of  a  pomkr,  in  dam  «f  gj  Ikrindi^^h^ 

Mifc  ^TdRBTiWB  wid  niixtare,  and  tbe  pstkat  imlj  fiA  M  diA 
M  iM.    Dr.  Tbeophibu  Tboauoa* ■■iiih  kBjhmf 

'  with  Uiree  of  gam  Anbie  and  tan  tf  1 


Bt^yfcTWMh—w.aufceton'boBaftcowipMiyiagphthMfc  HBttaBW 

It  hi>alM  hi^  a^aMland  ia  ntenitteiit  fenr,  in  ipi^MdM  iMfti^^ 
a*— »t»i— BM«iW  »  portitm  tobe  introdnoed  into  »  hallivtai^k 
dvlMlhiAB.  IlMnvMBdit,  witk>dvsBbve,intheftnnaf  aiBtaH[^fl|U 
toM Hf^K Ma,  in  nkandion of  thii  part,  ud H  ft  load  ranwij B ^MMdb 


Astnovn.— No  dtemical  antidote  ia  known.    Albnminoos  and  ol 
Aiifca.  M  walk,  shenld  be  administered,  and  the  poison  evaonated  from  Urn  4*- 
■aek  aa  ipsedilj  as  possbk.    The  antipUt^istie  plan  ia  to  be  adopted,  to  oM* 


Oedek  XXIV.  ZINC  AND  ITS  COMPOUNDS, 
lu.  znrcUK.— ziNO. 

SgmM  Zn.     ^KmkX  WiigU  33.5. 

MwawftV. — ^AltboQsh  tbe  aneienta  were  acqoainted  witb  tba  metbod  of  anMt' 
ik^  wn'*'  >**^  ^'"'^  °S  meaiiB  of  an  ore  of  une,  jet  wo  have  no  pontin  aritetl 
thM  lbw,T  ka*v  nelallie  tine,  one  of  tbe  oonalitnentB  of  tbia  alley.  PoA^ttt* 
/aiu  tibxtTt  or  ^nAapYvpcx  of  Stmbo,  may  have  been  line,  whidi  ia  wd  to  ki* 
b«Mi  ktiowu  from  time  immemorial  in  China  and  India.  Albeitna  Uagmi%  a^ 
■bai  in  liSO,  is  tbe  first  writer  who  exytemij  mentiona  this  metaL* 

It  haa  had  Tarioos  appellations,  sneb  as  emtre/iyn,  goUe»  marauiief  JaJani  (^ 
;«iwu»mw  Indicmm),  tptauller,  jpefov  or  iptiter  (jpe&nmi). 

Xatural  Uistobt. — It  occurs  only  in  tbe  mineral  kiBgdmn.  It  is  fbodil 
Uw  ifmtk  of  oxide  {red  xiue),  of  aalphoret  (Ubm^s  at  bhde  Jade),  of  oaiboari) 


*  u-.Hbi4BBB,  in  tut  *"" '  ■ '■■ — 


■  »»,'biiMB,  in  hit  lUtlrrj  tf  Invnlicm  ltd  Ditttv, 
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{eaia'mine)y  of  sulphate  (white  vitrioT),  of  silicate  (electric  cdlamine)^  and  alaminate 
(automalite  or  gahnite). 

Preparation. — Zinc  is  usually  procured  from  the  native  snlphuret  or  carbonate 
of  that  metal.     It  may  also  be  obtained  from  the  silicate. 

The  picked  ore,  being  broken  into  small  pieces,  is  submitted  to  a  dull  red  heat 
in  a  rcYcrbcratory  furnace.  By  this  process  the  sulphur  of  the  sulphuret  is  trans- 
formed into  sulphurous  acid,  which  escapes,  and  the  zinc  is  oxidized;  while  the 
carbonate  loses  carbonic  acid  and  water.  The  resulting  oxide  is  then  mixed  with 
some  carbonaceous  substance  Ismail  coal  or  charcoal),  and  submitted  to  heat,  by 
which  the  metal  is  reduced  ana  vaporized.  Sometimes  the  reduction  is  effected  in 
a  covered  earthen  jar  or  crucible,  the  bottom  of  which  is  perforated  by  an  iron  tube, 
irhlch  terminates  over  a  vessel  of  water  situated  in  an  apartment  below  the  furnace. 
The  gaseous  products  and  zinc  escape  by  this  tube;  and  the  latter  is  condensed  in 
the  water.  This  is  called  distUlatio  per  decensum.  In  Silesia,  however,  diMlatio 
per  (ucensum  is  employed.^ 

The  Bristol  and  Birmingham  zinc  works  derive  their  chief  supply  of  ores  from  the 
Hendip  Hills  and  Flintshire;  and  Sheffield,  from  Alston  Moor.  Zinc  is  also  im- 
ported in  ingots  and  plates  from  Silesia,  by  way  of  Hamburg,  Antwerp,  Dantzic,  &c. 

Properties. — ^It  is  a  bluish-white  metal,  of  considerable  lustre.  It  crystallizes 
in  foar-sided  prisms  and  needles;  its  texture  is  lamellated  and  crystalline.  Its  sp. 
cr.  is  from  6.8  to  7.2.  At  common  temperature  it  is  tough;  from  212^  to  300^ 
It  ifl  ductile  and  malleable,  and  may  be  readily  rolled  into  Uiin  leaves  (sheet  zinc) ; 
at  400^  it  is  so  brittle  that  it  may  be  reduced  to  powder.  It  readily  fuses,  and,  at 
ft  white  heat,  may  be  volatilized. 

Characteristici. — ^It  is  soluble  in  dilute  sulphuric  acid,  with  the  evolution  of 
hydrogen  gas.  Ferrocyanide  of  potassium  forms,  in  this  solution,  a  gelatinous 
wnite  precipitate  (ferrocyanide  of  zinc j  Zn',FeCy') :  if  iron  be  present,  the  precipi- 
iato  is  bluish-white.  If  the  liquid  be  neutral,  hydrosulphuret  of  ammonia  (NH^, 
2HS)  occasions  a  precipitate  of  sulphuret  of  zinc  (ZnS),  which  is  white  if  the  solu- 
tioa  DO  pure,  but  more  or  less  coloured  if  iron  be  present,  owing  to  the  admixture 
of  sulphuret  of  iron  (FeS).  Alkalies  throw  down  a  white  precipitate  (ZnO,HO). 
Osorbonate  of  potash  occasions  a  precipitate  of  the  basic  carbonate  of  zinc, 
8(ZiiO,HO) -f  2(ZnO,CO). 

PuRlTT. — Commercial  zmc  is  never  pure.  The  following  are  analyses  of  it  (L. 
Chnelin) : — 

Aiiatrian  Zine,  analyzed  by  WUtBtein,        Commercial  Zinc 


.-^- 


by  Jacquelain. 


t 

Zinc 96.27 99.05 98.76 99.170 

Lead 3.33 0.27 0.91 0.085 

Cadmium 0.30 0.23 0.16 0.000 

Iron 0.10 trace 0.17 0.142 

Carbon 0.00 0.00 0.00 0.003 


100.00 99.55  ....  100.00  .  .  .   100.000 

When  commercial  zinc  is  immersed  in  dilute  sulphuric  acid,  the  zinc,  and  any 
which  may  be  present,  dissolve,  leaving  a  black  pulverulent  substance,  which, 
aooording  to  Wittstein,  consists  of  sulphuret  of  lead  and  carbon;  but,  according  to 
Yogel,  it  is  composed  of  carbon,  sulphur,  lead,  and  iron. 

The  ip.  weight  is  6.86.  It  is  soluble  in  nitric  acid.  What  is  precipitated  by  ammonia  is 
tediMolved  by  an  excess  of  the  precipitant.^ — Ph,  Lond. 

It  dissolves  in  a  great  measure  in  diluted  sulphuric  acid,  leaving  only  a  scanty  grayish-black 
nnduam :  this  solution  presents  the  characters  just  given  [see  Zinci  tulphcu]  for  tlie  solution  of 
nlphate  of  zinc — Ph.  Ed. 

The  ready  solubility  of  commercial  zinc  in  dilute  sulphuric  acid  depends  greatly 
OD  its  impurity :  for  absolutely  pure  zinc  is  comparatively  feebly  actcKl  on  by  this 
dilute  acid. 

■  Damas,  T^aiti  de  Ckimitf  t.  iv.  p.  82;  Ure,  Diet,  of  Arts  and  Man^facturit !  also  An 
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To  pieTOnl  wliU  ii  termed  iho  local  anion  o(  sulplinric  sc 
impurity  of  ihis  metal,  ilia  plaies  of  I'uic  employed  in  Danii 
bailer  ies  nro  BmHigaaialeil. 

Phtsiolooical  Effects. — In  the  metallic  fllatc  zinc  b  inert.  The  comjufimiti 
nfzinc  are  somewhat  aaalDgous  in  tbeir  actioD  on  tlie  system  to  those  of  copper, 
silver,  and  biBmuth,  bat  arc  much  leas  energetic.  The;  act  topicallj,  uoanling  U 
their  degree  of  concentration,  v»  desiccants,  astringents,  irritants,  and  oaustUB  (ne 
aatc,  pp.  200  and  201).  Taken  intemallj,  they  excite,  more  or  less  resdiljr,  uaao 
and  vomiting;  and  in  large  doses  operate  aa  irritant  and  caustic  poisona.  Thi^ 
exerci^  a  speciSc  influence  over  the  nervous  system,  though  this  is  uuob  lea 
obvious  than  in  the  preparations  of  the  other  metals  just  referred  to.  The  stupor 
and  inactivilj,  mentioned  by  Oriila'  as  being  produced  by  the  sulphate,  are  evidence 
of  the  affection  of  the  nervous  system.  The  antispasmodic  power  evinctd  by  lisc, 
in  certain  diseases,  can  only  be  espkined  by  referring  it  to  the  action  of  tliis  mebJ 
on  the  nervous  centres  (see  ante.,  pp.  224  and  247). 

Uses, — As  topical  agents,  we  employ  the  compounds  of  zinc  as  caustica,!^ 
iringents, and  desiccants.  Thus  the  chloride  ia  used  as  a  caustic;  the  soiplutUj  ud 
acetate  as  astringents;  and  the  oxide  and  carbonate  aa  dosiccants. 

hUemalijf,  the  compounds  of  zinc  are  adminbterod  in  large  dosos  to  exdta  *o- 
miling;  in  smaller  doses  as  tonics  and  antispasmodics  in  intermittent  ilimifwn  ud 
chronic  affections  of  the  nervous  system. 

The  chloride  is  used  as  an  antiseptic. 


lis.  ZINCI  OX YDT7M.— OXIDE  OF  ZINC. 

Formuia  ZnO.      Eiiuivaltnl  Wti^k  40,5, 

History. — The  oxide  was  first  prepared  by  Hellot  in  1735.     When  obl^Btd 
by  burning  the  metal  in  the  air  it  has  received  various  names,  some  (rf  tkem  of  i 
fantastic  nature ;  as  ni'AiV  album,  philotopher^i  icool  or  lana  philomipkiea, 
lyx,  mAJiowert  or  cal^x  of  zinc  (flore*  seu  calx  zinci). 

Natural  HisTonr. — Oxide  of  zinc  is  found  in  America,  mixed 
niith  the  sesquioxido  of  manganese,  and  constituting  the  ral  oxide  of  luic  itf  A> 
mineralogist.  It  is  also  found  in  various  localities,  in  combination  vritb  culHDiCr 
sulphuric,  or  silicic  acid. 

Fkepabation. — All  the  British  Colleges  give  directions  for  the  preparatkm  d 
this  compound. 

Tlie  London  Colligi  oideri  of  Sulphme  of  Zinc  Ibj;  Seiquictirbontle  or  Ammonia  .V*< 
Didilied  Wsttt  Cong,  lij.  Dissolve  tha  aulpbate  af  zinc  am)  »eH|uicBrbonB[o  of  ■mnvwl 
*e[nialBly,  in  Iwelve  pints  of  tlie  waier,  and  gtcain ;  thoa  mix,  Wnaii  whnt  ii  pMnpJtila' 
IVei|uflnlly  with  water;  and,  lastly,  bum  ii  <br  two  houii  in  a  Xning  Ore. 

Tlie  EJinlmrgk  Colligt  employa  of  Sulpbate  of  Zinc  Jiiji  Cartionala  of  Amrnonn  |<i 
The  prooeia  it  oiheiwlie  tbe  Hme  hi  Ihat  of  llie  London  Gillege. 

By  the  mutual  reaction  of  su]phat«  of  xinc  and  Besi|mc«rboDBte  of  ammooai 
sulphate  of  ammonia  is  formed  in  solution,  and  the  basic  oarbonatc  of  sine  3(Zd0t 
UO)+2(JinO,CO'J  precipitated.  By  the  subsequent  ignition  the  carbonic  lai 
and  water  are  expelled. 

Tho  DkMn  Colligt  onWn  of  Caibonale  of  Zinc  a  Tcry  convenient  quanliiy.  PI«cb  »  In  » 
cliy  GiuciMe,  ruroidieij  with  a  corer.auil  e-iposa  il  lo  a  very  low  red  beat  imlil  ■  jiortion  oflbi 
oODlenta  of  tbe  crucible,  taken  from  its  cemre,  ceaaes  lo  efiervene  on  bring  dnipped  »•> 
illluio  (ulpliiuio  acid. 

pill)  U.  S.  Phum.  direct*  of  PreclpiiBied  Carbonate  of  Zinc  a  pound.  Kxptte  il  n  a 
itroiig  lirol  in  «  ihallow  vrfaci,  *o  oe  to  drive  off  the  caiboaic  acid  ] 

In  this  process  the  carbonate  is  deprived  of  ita  carbonic  acid  by  heat,  and  is  thci«- 
hj  convened  into  oxide  of  zinc. 


hi 

r 
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'  oxide  of  zinc  (so  called),  informs  me 

'  zinc,  which  he  procures  from  the 

'n1]  pieces  of  zinc  and  some 

^  is  then  added  a  solution 

carbonate  of  zinc  is  pre- 

liC. 

1  the  metal  in  the  air.     On 

uslj  in  a  mafl9e.^    The  oxide 

jct  is  usnallj  intermixed  with 

medicinal  use  until  it  has  been 

native  oxide  of  zinc  (containing  the 

:ibic  prism. 

is  a  white,  or,  when  ignited,  yellowish- 

.usible,  forming  a  yellow  glass,  and  at  a 

with  charcoal,  it  is  readily  reduced.     It  is 

^  in  most  acids  and  in  alkalies.     It  forms 

.<afts),  in  which  it  is  the  base;  a  second  (zinc- 

Ml  acid. 

in  dilute  sulphuric  acid.     The  characteristics  of 
.  detailed  (see  anfey  p.  675). 
/iiuc  has  the  following  composition : — 

.humi.        Eq.  Wl.        Per  CerU.        Proiat,        BerzeHus. 
.     1     .  .  .     32.5     .  .  .     80.25     ...     80     ...     80.1 
.     1     .  .  .       8        ...     19.75     ...     20     ...     19.9 


;  Zinc       1     ...    40.5    .  .  .  100.00    ...  100    ...  100.0 


iic  oxide  of  zinc  is  completely  and  readily  soluble  in  diluted  sul- 
•  »r  hydrochloric  acid,  without  effervescence.  The  substance  met  with 
under  the  name  of  oxide  of  zinc  is  in  reality  a  carbonate  of  this  metal, 
L.I .  iiio,  effervesces  on  the  addition  of  an  acid.  The  solution  obtained  by 
zing  the  oxide  in  any  of  the  above  acids  yields  a  precipitate,  on  the  addition 
latic  ammonia  or  potash,  which  should  be  completely  soluble  in  an  excess  of 
edpitant  ■ 

I  adde  of  mo  of  the  shops  sometimes  yields  traces  of  sulphuric  acid  when 
ntion  in  Ditrio  aoid  is  tested  with  a  salt  of  baryta. 

de  of  cadmium  has  been  sometimes  found  in  it,  and  was  once  mistaken  for 
id.'    Iron  and  manganese  are  sometimes  present  in  oxide  of  zinc,  and 
a  jrilow  tinge  to  it.     The  pure  oxide  is — 

feUowish-white,  eoluble  in  ammonia,  in  potash,  and  in  hydrochloric  acid. — Ph. 


lieu:  entirely  soluble  in  diluted  nitric  acid  without  effervescence:  this  sohition 
hf  nitrate  of  baryta,  but  gives  with  ammonia  a  white  precipitate  entirely  soluble 
of  the  tatt— PA.  Ed, 

EOAL  ElTECTS.     a.  On  Animals, — Orfila'  gave  from  three  to  six 
it  to  small  and  weak  dogs :  they  were  attacked  with  vomitings,  without 

iflHioa* 

JMm. — ^Applied  to  ulcerated  or  other  secreting  surfaces,  it  acts  as  a  desic- 
jMrinflent  tabstanee.  On  account  of  its  insolubility,  the  absorption  of  it 
mrj  bW.  Taken  into  the  stomach  in  large  doses,  it  acts  as  a  slight  irri- 
vmniting,  and  sometimes  purging.  It  is  said  to  have  also  caused 
and  temporary  inebriation.  In  small  doses  it  may  be  taken 
period  without  causing  any  obvious  effects.     Sometimes,  under 

Htmi  Journal  J  rol.  yiii.  p.  319, 1849. 
HUt.  o/Ch€m.  ii.  219.  *  Toxicol.  Gin, 


INORGANIC  BODIES.— Nitrate  of  Bismuth. 

183).  The  ap.  pr.  of  purified  biemnth  is,  according 
to  Knrsteo,  9.0542;  ibat  of  commercial  biamnlh, 
ucordiDg  to  Herapath,  9.833.  It  is  iiioi)crkt«ly 
hard,  brittle,  pulveriwible,  fasiblc  at  470°  P. 
When  strongly  heated  Jn  tbe  nir  it  takes  Gro,  and 
bnms  with  a  faint  blue  flame,  emitting  a  jeltow 
smoke  (BiC).     In  close  ves«eU  it  may  bo  foh- 

r*. — It  is  distinguished  by  its  brittlencsa,  ila  read;  fueibililj,  ill 
solubility  ia  nitrio  acid,  and  by  the  characters  nf  its  nitnc  solution :  the  t«nutn^ 
BiCiSNCiOHO,  when  treated  with  water,  yields  a  white  precipiUle,  BiO'.NO'.HOj 
and  nrhun  mixed  with  aulpbaretted  hydrogen,  HS,  or  bydrosulphurct  of  omnioiii^ 
NH»,2aS,  a  black  precipitate,  BiS". 

PuEitr. — Copper  may  be  detected  in  bismuth  by  precipitating  the  nitric  solotioD 
with  ammuiiia:  the  supernatant  liijuor  is  blue  if  copper  be  present. 

lis  •peri flc  gntviiy  is  O.S — Ph.  Loud. 

Its  powder  i«  pmirel/  mIu'jIb  in  iiilrio  ndd  wiLh  ihe  bM  of  lieM  ;  and  Ihe  sniiiiion  >•  wlmrlaH^ 
□T  nearly  to,  aail  drpoiiu  a  wliiie  powder  -wben  mudi  diluled  wiili  cold  watpr. — PIl  Ed. 

Pnrsioi/iOiCAL  Effects  and  Uses. — In  the  metallic  state  bismnth  is  InerL 
Its  only  use  in  pharmacy  is  for  tbe  preparation  of  tbe  nitrate. 


110.  BISMUTHl  NITRAS.  — NITRATE  OP  BISMUTH. 

Formula  BiO',NO»,HO.    Eq-imlenI  Weight  300. 

HiRTORT. — This  compound  was  firat  prepared  by  Leraerj.  It  has  li>d  Tuiou 
appellationa,  such  as  prarl  whife,  tmufUUrT/  of  lii$mai!i  (also  n  name  for  submariila 
of  bismuth),  Spanith  lohilr,  gubniircUe,  triarto-nilrafe,  or  trunilrale  ii/* /lumiitft  (C» 
mnthi  tubnitnu,  Marto-nitra*,  vel  trim.itra»),  or  lehite  hhmutk  (birmulhum  omm^. 

Prkparation.— All  the  British  Colleges  give  directions  for  the  prcparsttm  ■ 
this  salt. 

The  laiidb*  CuUtp' Drrl^n  or  BlimnlhS];  Nitric  Acid  rglMi  Dblilled  Wntor  Oig.  Wtp.. 
fluiiloimc-B  or  llir  wHtvr  witb  ihe  nitric  sdil,  anil,  having  adileil  tlie  tn^miitk  apply  beat  vttt 
iiis  dJHolvcd.  Puiir  itie  toluiioninlo  the  remaining  wnier  and  strain  ihe  tniJiiureihtOuitblli^ 
dial  ihs  powder  may  lie  lepaniled.     Wasli  lliis  Willi  diililleil  water  aiid  dry  Willi  a  dpntlebMK 

Tlie  process  of  the  EihnburfhOiltgi  i^  ea»iiiiully  similar.  Tbe  prmipitale  [tlie  TrhniM^ 
ia  dirpcml  lo  be  collecied  on  a  oalico  tiller,  wubed  quickly  wilb  distilled  water,  nnil  dtisd  tas 
dark  plare. 

Tlie  DaUi'n  Coifrgr  orders  of  Biimulh,  in  ematl  fragment*,  gij;  Pure  Nil  ric  AH<)  fjiiji  D^ 
tilted  Wnter  Cwg.  j.  Into  ihe  acid,  lirat  diluted  Willi  Ibree  ounces  of  llie  waier.  tulniduM  (!■ 
bitmuilt  in  aiuveuire  poitlona,  and  having,  when  ilie  spoiiuiiaiui  aciion  has  c«*mf,ap(rtW 
Tor  len  iiiimitei  >  heal  a|i[irnai'liin|;  dial  of  ebulJilion.  decani  Ihe  solulion  off  any  pmnfilmlt 
metnl  which  may  remain  iin^is«ulveil.  Evaporate  ibeioliilion'al  nKemle  heal  unlrl  It  itreteall. 
W  iwo  fl.ildouncM,  and  tlien  pour  il  itiio  half  a  fnUan  of  Ihe  waler.  When  the  praeflttM 
which  forins  !■■■  lulnlded,  decant  the  lupernitaiit  liq<iid,  and  n||iintc  ibc  sediment  witn  A* 
remainder  of  ihe  waler.  ARer  twelve  bnurs  again  decant,  snil,  haTiug  fiacotl  ihe  piecifAM 
on  a  filter,  dry  it  at  a  tempentture  of  312°  and  reduoe  tl  lo  powder. 

[The  V.  S.  Phaim.  direct*  or  Bismuth,  In  fmgmeixs,  an  ounci- ;  Nitric  Acid  two  OuhhwaMj 
DiElilleii  Water  n  siitncienl  ijoantiiy,  Mii  a  fluidouiice  of  dUlilleil  water  wiili  til*  nitfie  idii^ 
■nrl  iliiwilve  the  bismiiih  in  the  mixiure.  When  ibe  solniion  is  compteic,  pour  ib«  clear  HtBT 
■niotlireopinuordindled  water,  and  set  the  inixiiirBl^,  thai  the  powder  nwy  subaiilv.  IM^ 
Imvinn  poureil  off  Ilia  «npern«liinl  liinid,  wash  Ihe  aubnlirate  of  bismulU  Wiih  distilled  MlK ' 
wmp  it  in  bilnitous  paper,  aad  dry  it  witb  a  gentle  hcnt.J 

In  the  first  part  of  this  process  we  obtujn  a  teraitrato  of  bismuth  by  the  roaotino 
of  an  cquivaleDt  of  bismulh  on  four  equivalents  nf  nitric  acid.  One  cqaiTalutt  rf 
biuonidu  of  nitrogen  is  evolved,  and  an  equivalcDt  of  teroitrate  of  bismuth  fomwd. 
Bi+4NO*=BiO*,SNO+NO". 


Gabbonati  or  Zmo : — ^Hibtobt;  Pbxpabation.  679 

.    118.  ZINCI  CARBONAS.-^  CARBONATE  OF  ZINC. 

Formula  ZnO,CO>.    EqinvaUtd  Weight  62.5. 

History. — ^The  native  carbooate  of  zinc  (zind  carhofuu  imjpura)  was  perhaps 
known  to  the  ancients,  though  they  were  unacquainted  with  its  nature.  The  term 
oaHamme  (ccdamind)  is  applied  both  to  the  native  carbonate  and  native  silicate  of 
■no:  the  latter  is  called,  hj  way  of  distinction,  electric  calamine. 

Natural  EbsTOBY. — ^Native  carbonate  of  zinc,  or  calamine,  is  found  in  great 
■faandance  in  several  parts  of  England  (in  the  counties  of  Somerset,  Derby,  Dur- 
ham, &c.),  as  well  as  in  various  parts  of  the  continent  of  Europe  (in  Carinthia, 
Hungary,  Silesia,  &c.)*  It  occurs  crystallized  or  in  compact  or  earthy  masses.  Its 
edkrar  varies,  being  more  or  less  gray,  yellow,  or  brown.     Its  sp.  gr.  is  4.2  to  4.5. 

Preparation.— Calamine  (calamina),  or  the  impure  carbonate  of  zinc  (carbonas 
wmei  xmpur€L)j  is  directed  to  be  calcined,  in  order  to  make  it  pulverizable.  But  in 
this  process  water,  and  more  or  less  of  the  carbonic  acid,  is  expelled.  It  is  then 
reduced  to  a  very  fine  powder  (usually  in  mills),  and  is  afterwards  submitted  to  the 
piooess  of  elutriation.  By  this  means  we  obtain  prepared  calamine  (calamina 
prmparataj  L.  E.  [U.  S.] ;  zinci  carlx/nas  impurum  prasparatum). 

Native  oilamine  varies  so  considerably  in  its  colour,  owing  to  the  admixture  of 
fbieign  bodies,  that  the  prepared  calamine  obtained  from  it  cannot  be  uniform  in 
its  appearance.  It  is  owing,  probably,  to  this,  and  the  desire  to  obtain  a  prepara- 
tkm  of  uniform  colour,  &c.,  that  a  factitious  article  is  usually  substituted  in  the 
thops  for  the  genuine  article. 

Genuine  prepared  calamine  is  a  grayish,  yellowish,  pinkish,  or  brownish  powder. 
H  onite  pure — that  is,  composed  of  carbonate  of  zinc  only — it  is  completely  soluble, 
witn  effervescence,  in  nitric,  hydrochloric,  or  sulphuric  acid.  Some  of  the  acci- 
dental impurities  in  it  are  insoluble  in  these  acids. 

The  prepared  calamine  usually  found  in  the  shops  is  in  the  form  of  a  heavy 
pinkish  or  flesh-coloured  powder,  or  made  up  into  little  masses. 

Most  of  the  so-called  calamine  of  commerce  is  manufactured  at  Derby. 

The  DMin  College  directs  carbonate  of  zinc  to  be  artificially  prepared  as  follows : — 

Take  of  Solation  of  Chloride  of  Zinc  Oj;  Crystallized  Carbonate  of  Soda  of  commerce  Ibij ; 
Boiling  Distilled  Water  Ovj.  To  the  carbonate  of  soda  dissolved  in  the  water,  add  the  solution 
cf  cbloride  of  zinC)  in  successive  portions,  and  boil  until  the  gas  ceases  to  be  evolved.  Collect 
die  precipitate  on  a  calico  filter,  and,  having  poured  on  distilled  water,  until  the  washings  cease 
10  cause  turbidity  when  dropped  into  a  solution  of  nitrate  of  silver  containing  free  nitric  acid, 
dv7  the  product,  first  on  blotting  paper  placed  on  a  porous  brick,  and  finally  by  a  steam  or 
water  heat 

When  solutions  of  carbonate  of  soda  and  chloride  of  zinc  are  mixed  together,  double 
decomposition  takes  place :  chloride  of  sodium  is  formed  in  solution,  and  carbonate 
of  ainc  precipitated ;  NaO,CO«+ ZnCl  =  NaCl  -f  ZnO,CO». 

.    Carbonate  of  zinc,  thus  obtained  by  precipitation,  is,  when  dried,  a  white  floccu- 
lent  powder  similar  to  common  magnesia. 

[The  same  preparation  is  introduced  into  the  United  States  Pharmacopeia  as  a  substitute  for 
oalunine.    As  the  directions  vary  from  the  above,  they  are  here  given. 

Zurci  Cabbovas  Pb  acipitatub,  U.  S.  ;  Precipitated  Carbonate  of  Zitic.  Take  of  Sulphate  of 
ZiDc^  Carbonate  of  Soda,  each  a  pound ;  Boiling  Water  a  gallon.  Dissolve  the  sulphate  of 
sine  and  carbonate  of  soda,  severally,  in  four  pints  of  the  water.  Then  mix  the  solutions, 
and,  having  stirred  the  mixture,  set  it  by  that  the  powder  may  subside.  Lastly,  having  poured 
off  the  supernatant  liquid,  wash  the  precipitated  carbonate  of  zinc  with  hot  water,->until  the 
washings  are  nearly  tasteless,  and  dry  it  with  a  gentle  heaL 

From  this  is  prepared  the  Ceratum  Zinci  Carbonatis  of  the  U,  8.  Pharm."] 

Characteristics. — The  effervescence  with  the  mineral  acids  shows  it  to  be  a  car- 
bonate. The  presence  of  zinc  in  the  solution  is  determined  by  the  tests  before 
mentioned  for  this  metal  (see  ante,  p.  675).  The  action  of  these  tests,  however,  is 
more  or  less  impeded  by  the  presence  of  foreign  matters  in  calamine. 
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Composition. — Carbonate  of  zinc  Iiob  the  following  uompoailion : — 


Jiomi.        Eg.  Wi.     Prr  Cmi.     (Menilip  Ore.)         (Defbjrabin  Om.) 

OiideofZioo  ....      1      ...     40.5   .  .  .     G4.B      .  .  .     64.S     ...     to     ...     G&S 
Carbonic  AciJ ....      1      ...     92      ...     35.2     .  .  .      35.a     ...     Id     ...     34.8 

Carbonaw  of  Zinc  I    .  .  .     93.5  .  .  .   lOO.O     .  .  .  100.0      ...     lo    .  .  .   IW.O 

Impuritieb. — ^Thc  suliatuice  sold  in  tho  sliops  aa  prepared  caltuniDe  frcqoeDtIf 
contsine  unljr  traces  uf  zina.  If  liydrochlorio  acid  be  poured  on  it,  eflbrv«Mea« 
|oinng  to  the  escape  of  carbonic  and  bydrosulpburic  acids)  takes  place,  and  a  porttoD 
13  dissolved,  but  tbe  greater  part  romains  undissolved.  Mr.  Brett'  found  from  78 
to  87.5  per  cent,  of  sulphate  of  hari/la.  The  remainder  of  tho  powder  consisted  of 
oxide  (tf  iron,  carbonate  o/lime,  lead  [gafphjtret  oj7},  and  mere  tratv*  of  zinc. 

lUcently,  Mr.  Moore^  bas  submitted  specimens  of  commereial  calamine,  obtuted 
from  respectable  drug  bouses  in  London,  to  analysis  in  tho  kboratory  of  tk 
PhanDacenlical  Society.     Tbe  results  are  subjoined : — 
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The  results  of  tbese  analyses  show  that  samptes  1,  2,  3,  and  4  were 
articles.  Sample  5  may  happen  to  have  been  a  native  mineral,  sobetitutail  acd- 
dentally  or  designedly  for  calamine.  Sample  6  is  a  specimen  of  electric  mUimm 
(Miikale  of  ziiir)  which  occurs  along  with  carbonate  of  nine  in  tbe  Derby&btra  load 
mines,  and  wbich  is  knoim  by  its  gelatinizing  on  the  addition  of  bydroehlone 
Mid. 

PnvKioLoaiCAL  Effects. — Pure  carbonate  of  sine  is  probably  eimilar  in  it> 
action  to  the  oxide. 

Uses. — Calamine  is  employed  as  a.  dusting  powder  for  children,  and  aa  a  buU 
desiocant  and  astringent  in  excoriations,  superficial  ulceration,  &a. 

L  ClLAMISi  PMPABATA,  L.  [U.  S.];  Prepared  Calamine;  Zinci  Oarhontu  im- 
puriim  prxparalum ;  Lapis  Uala.miaaris  prasparatui.  —  None  of  tke  Britvb 
colleges  give  any  directions  for  the  prepara^oo  of  calamine.  The  Loruton  OoBtft 
merely  slates  tbat  calataitta  preeparala  is  native  carbonate  of  rinc  wbich  hu  bstt 
bnmt,  rubbed  to  a  very  fine  powder,  and  elutriated.  Its  properties  are  ssiil  Is  1* 
tts  follows : — 

Almosi  eniirely  loloble  in  tlilule  solphurio  acid,  none,  or  very  few,  bubble*  of  i^atbonie  tM 
lieiT>)t  evolved.     Tbe  aoiulion  fielcla,  wiili   eiihec  pouili  or  ammonrn,  a  prctcipiMla  whick  ii 

By  the  heat  to  wbich  tbe  calamine  bas  been  subjected,  tbe  whole,  or  gnaler 
pari  of  the  carbonic  acid  is  expelled ;  hence  there  is  little  or  no  elTerveaoeiwe  on  tkt 
addition  of  sulphuric  acid.  For  calamine  thus  prepared,  pure  oxide  of  noo  ai|lil 
obviously  be  substituted  with  advantage. 

Tbe  EdinbHnjh  Culirj/c  declares  prepared  calamine  to  be  levigated  impan  V 
bonate  of  xinc, 

[For  ilio  preparniioii  of  Cnlnminrj,  ihp  U.  S.  PHanH.  Kiv»  Ih<-  following  dlncliOHt :  lUu  *' 
Caliiinino  a  oinvenienl  (janiiLii/.  Hmi  rl  id  redneu,  and  nfletwanlg  palrarixe  It;  tfami  toiif 
(0  It  ■  very  fine  powder  in  iUb  mannpr  ilireolcd  Ibr  Prepared  Clialk.J 

1.  CEMTHCALUOKiBfl'.E.;  Co/amute  OeraU;  Unfpimlun  Cahmmig ;  Ttt^ 
ner't  Vemte;   Ocrattim  Epvloticvm. — (Prepared  Calamine,  Wax,  aajviin;  O&f 
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(Ml  Qj.  Add  the  calamine  to  the  melted  wax  and  oil  when  they  begin  to  thicken, 
h, — ^The  Edxnhwrgh  CoUege  uses  of  prepared  Calamine  one  part;  and  Simple 
Cente  five  jporto— The  DuMin  OolUge  gives  no  fonnula  for  this  preparation.)— It 
k  an  excellent  desiccant  and  astringent  application  (when  prepared  with  good  cala- 
mine) to  barns,  scalds,  excoriations,  supeificial  ulcerations,  Ac. 

[I.  CEUTUI  ZINCI  CAKBONATIS,  U.  S. ;  Cerate  of  Carbonate  of  JZtnc.— (Precipi- 
tated  Carbonate  of  Zinc  two  drachms;  Simple  Ointment  ten  drachms.  Mix  them.) 
— ^This  preparation  is  intended  aa  a  sabstitnte  for  the  preceding,  in  consequence  of 
the  diffiool^  of  obtuning  calamine  in  a  pore  state.  It  is  employed  for  the  cure  of 
the  same  affections.] 

U4.  ZnrCI  SULPHAS.— SULPHATE  OP  ZINC. 

FonmUa  ZnO,SO*.    Eqm9aIiiU  Wagkt  80.5. 

HiSTORT. — ^This  salt  is  said  by  Schwartze*  to  have  been  known  towards  the  end 
of  the  13th,  or  at  the  commencement  of  the  14th  century ;  but  Beckmann  affirms 
il  was  not  known  before  the  middle  of  the  16th  century.'  It  has  had  various 
names;  as  to/  vitriolic  white  vitriol^  tohite  copperm,  and  gUla  Theophrasti. 

Natubal  History. — ^It  occurs  native  at  Rammelsberg,  near  GK)slar,  in  the 
Harti ;  at  Holywell,  in  Flintshire ;  and  other  places. 

pREPARATioif . — ^It  is  readily  prepared  by  dissolving  zinc  in  diluted  sulphuric 
aoid. 

The  Edmbwrgh  CoUege  observes  that  this  salt  may  be  prepared  either  by  dissolving  fragments 
of  sine  in  dilated  sulphuric  aoid  till  a  neutral  liquid  be  obtained,  filtering  the  solution,  and  con- 
eentrating  sufficiently  for  it  to  crystallizeoncooling— or  by  repeatedly  dissolving  and  crystallizing 
the  impure  sulphate  of  zinc  of  commerce,  until  the  product,  when  dissolved  in  water,  does  not 
yield  «  black  precipitate  with  tincture  of  galls,  and  corresponds  with  the  characters  laid  down 
ftr  ralpbale  of  zinc  in  the  list  of  the  Materia  Medica  (see  p.  G82). 

The  JhMin  CoUege  orders  of  Zinc,  laminated,  or  in  small  fragments,  ^iv;  Oil  of  Vitriol  of 
commerce  f^iij ;  Distilled  Water  Oij ;  Nitric  Acid  of  commerce.  Dilute  Sulphuric  Acid,  of 
***^  ^^9  Prepared  Chalk  ^ij.  Place  the  zinc,  oil  of  vitriol,  and  a  pint  of  the  water,  in  a 
poioalaia  capsule,  and,  when  gas  ceases  to  be  developed,  boil  for  ten  minutes.  Pass  then  the 
•olution  through  a  calico  filter,  and,  having  added  to  it  the  nitric  acid,  evaporate  to  dryness. 
Loc  the  dry  salt  be  dissolved  in  the  remainder  of  the  water,  and  let  the  solution,  when  cold,  be 
aiiakeD  several  times  for  six  hours  in  a  bottle  with  the  chalk,  and  then  cleared  by  passing  it 
through  a  filter.  It  is  now,  aAer  having  been  acidulated  with  the  dilute  sulphuric  acid,  to  be 
eraporated  till  a  pellicle  begins  to  form  on  its  surfhce,  and  then  set  aside  to  crystallize.  The 
eijstaU  thus  obtained  should  be  dried  on  blotting-paper  without  heat,  and  then  preserved  in 
a  bottle.  By  further  concentrating  the  solution  from  which  the  crystals  have  been  separated, 
an  additional  product  will  be  obtained. 

.  [The  U.  S.  Pharm,  directs  of  Zinc,  in  small  pieces,  four  ounces;  Sulphuric  Add  six  ounces; 
iXtftilled  Water  four  pints.  To  the  zinc  and  water,  previously  introduced  into  a  glass  vessel, 
add  by  degrees  the  sulphuric  acid,  and,  when  the  effervescence  has  ceased,  filter  the  solution 
through  paper;  then  boil  it  down  till  a  pellicle  begins  to  form,  and  set  it  aside  to  crystallize.] 

In  this  process  one  equivalent  of  water  is  decomposed ;  an  equivalent  of  hydrogen 
escapes,  while  an  equivalent  of  oxygen  unites  with  one  equivalent  of  zinc  to  form 
one  equivalent  of  the  oxide,  which,  with  one  equivalent  of  sulphuric  acid,  forms 
one  equivalent  of  the  sulphate.  Zn+H0,S(>=Zn0,8O+H.  (See  ante,  p. 
297). 

The  solution  usually  contains  protoxide  of  iron,  which,  heing  isomorphous  with 
oxide  of  line,  is  in  that  state  with  difficulty  separated  from  it.  The  Dublin  College 
employs  nitric  aoid  to  peroxidize  the  iron,  Vhich  is  then  precipitated  by  means  of 
chalk. 

The  impurities  in  commercial  zinc  have  been  already  stated  (see  ante,  p.  675). 
If  a  piece  of  zinc  be  added  to  the  impure  solution  of  sulphate,  and  the  liquid  heated 
in  contact  with  air,  the  iron  is  peroxidized  and  is  deposited. 

^ ■ —  _   _  -  "^^ * 

*  Pharm.  Tabell.  2te  Aa^g.  799.  '  History  of  Inventions y  iii.  65. 


Fig.  131. 
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Bj  roasting  blende  (mlphurrt  of  zinc)  in  reverberatory  furnaces,  od  impure  sul- 
phate is  obtained,  whtcb  is  lixiviated,  and  the  eolulion  coni.'eDtrBted  by  evaponliuD, 
BO  tLat  on  cooling  it  forms  a  orystallinQ  mass  resembling  lump  sugar.  Tbis  is  (ii» 
tingTiiahed  among  dmggiats  by  the  name  of  lehite  vitnol  (yUrwItan  album),  a  term 
nhicb  they  confine  to  this  commoner  kind  of  sulphate.  This  impure  salt  ouDiaiu 
iron,  and  usually  copper  and  lead. 

Peoperties. — Crystals  of  sulphate  of  zinc  are  right  rhombic  prisms  (Fig.  180). 
and  belong  to  the  right  prismatic  system  (see  ante,  p.  18&); 
they  are  transparent  and  eolonrlessj  lud  have  a  meUUlic  aatring- 
ent  taste.  They  are  soluble  in  2-^^  times  their  weight  of  ooU 
water,  and  less  than  their  own  weight  of  boiling  wat*r.  They 
are  insoluble  in  alcohol.  In  dry  and  warm  air  they  effloresce. 
When  heated,  they  undergo  the  watery  fusion ;  and  if  the 
liquid  bo  rapidly  cooled,  it  congeals  into  a  granular,  crystalline, 
wkil«  mass ;  if  the  heat  be  continued,  the  salt  heaomea  anhy- 
drous, and,  at  an  intense  heat,  is  decomposed,  leavtog  a  reaidm 
of  zinc. 
Cryilat  of  SiUplmie  CkaracteriMici. — That  this  salt  ia  a  sulphate,  ia  prOTed  \n 
of  Zine.  the  action  of  chloride  of  barium  on  it;  a  white  precipitUea 

produced,  insoluble  in  nitric  acid  fsee  ante,  p.  368).  >  ActUta 
of  lead  also  occasions  a  white  precipitate.  Thu  presence  of  oside  of  zinc  in  the  toia- 
tion  is  reoognincd  by  the  lesla  already  meationed  for  this  auhstance  (see  atUe,  p- 
674). 

Composition. — The  crystalliied  sulphate  has  the  following  composition: — 


Oxide  of  Ziaa  .  . 
Sulphuric  Acid  . 
Water 


Eq.  Wl.      Per  Cat. 


Cryglallized  Sulphate  o{  ZJoc  1  .  .  .    U3.5  .  .    100.00  .  .   iOO.OO  .  .  .     lOO.tN) 

Purity. — Ammonia  added  to  a  solution  of  sulphate  of  xinc  throws  down  a  while 
precipitate  soluble  in  excess  of  the  precipitant.  If  any  oxide  of  iron  or  mngneilt 
be  present,  it  remains  undissolved;  while  any  oxide  of  copper  would  form  an  uon 
blue  solution  {cupraie  of  ammonia).  Arsenic  or  cadmium  may  be  detected  b; 
adding  excess  of  sulphuric  acid  to  the  solution  of  the  sulphate,  and  then  poasingt 
stream  of  hydrosulphurio  acid  through  it:  the  Arsenicum  and  cadmium  ore  thrci*i 
down  in  the  form  of  sulphurets.  The  impure  sulphate  culled  tehite  vitriol  ooenn 
in  irreguUr  mosses,  here  and  there  stained  yellow  with  the  iron. 

ll  is  diuolred  by  waler.  Whai  is  Ihiown  down  b/  ammonia  is  while,  anil  when  the  ■«■ 
moDJa  i!  added  in  exoets  il  i>  agiiin  diasolrad.  What  U  precipimied  by  cblotiile  of  barium  W 
acetate  or  lend  is  not  lolubli!  in  dilute  nitric  acid.  100  grains  di»«ilv«l  in  wniet  Jridd,  on  lb* 
addition  of  <eH|uioiicbannTe  or  ammonia,  a  precipilaie,  which,  wben  il  hat  bceo  eipoied  u  i 
slRHig  heat,  is  convened  into  37.9  grains  i>r  oxide  of  zinc. — Ph.  Land. 

When  a  rolution  in  six  wateis  ia  boiled  with  a  little  nitiic  luiil,  and  H)lnllon  or  ammona  » 
then  added  ull  (he  oxide  of  zinc  Ursi  thrown  down  is  all  rediswlved,  no  yelkiw  pi«c>piHB 
leiDBins,  or  a  trace  only,  and  the  Kilution  is  colooilesB. — Pk.  Ed. 

Pbybiolooical  Eptectb. — In  tmail  and  reptated  dote*  it  acts  as  an  astrin^eDl 
on  the  alimentary  canal,  checks  secretion,  and  promotes  a  constipated  condition  of 
the  bowels.  It  exercisea  a  specific  infioence  over  the  nervous  system,  manifaitcd 
by  its  power  of  removing  certain  spasmodic  affections:  hence  it  is  reputed  uli- 
spasmodic.  To  the  same  influence  is  to  be  referred  its  power  of  prevendnc  the 
recurrence  of  intenuittent  maladies,  from  which  it  has  principally  derived  its  ino- 
minatioD  of  a  Ionic.  Its  astringent  effect  is  not  confined  lo  the  boweb,  but  ia 
maoifested  in  the  pulmonary  and  urethral  mucous  membranes,  the  secretions  from 
wfaieh  it  diminishes:  hence  the  advantage  of  its  use  in  catarrhal  affectiona  of  ibw 
puta    It  does  not  appear  to  possess  any  power  of  oheclcing  cutaneous  exhalatioa. 
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In  fM  medicinal  dotet  it  is  a  powerful  bat  safe  emetic;  it  excites  speedy  vomit- 
ing  wiUiOut  giving  rise  to  the  same  degree  of  distressing  nausea  occasioned  by  emetic 
tutar.  Dr.  Cullen^  observes  that  ''in  order  to  render  its  effects  certain,  the  dose 
must  generally  be  large;  and  if  this  is  not  thrown  out  again  immediately  it  is  apt 
to  continue  a  disagreeable  nausea,  or  even  a  vomiting,  longer  than  is  necessary.'' 

In  excewive  daies  it  acts  as  an  irritant  poison,  causing  vomiting,  purging,  coldness 
of  the  extremities,  and  fluttering  pulse. 

The  load  action  of  it  is  that  of  an  astringent  and  desiccant,  and  in  a  concentrated 
form  it  is  a  powerful  irritant  and  caustic.  Its  external  use  is  said  to  have  been 
fonnd  &tal  in  one  case,  by  causing  vomiting,  purging,  and  convulsions.'  Its  caus- 
ticity depends  on  its  affinity  for  albumen  and  fibrin. 

Uses. — As  an  emetic  it  is  almost  exclusively  employed  in  poisoning,  especially 
I^  narcotics.  In  these  cases  it  is  the  best  evacuant  we  can  administer,  on  account 
of  its  prompt  action.  As  an  internal  astringent  it  is  administered  in  chronic  dysen- 
teiy*  and  diarrhcea,  in  chronic  bronchial  affections  attended  with  profuse  secretion, 
and  in  gleet  and  leucorrhoea.  In  the  latter  cases  it  is  usually  associated  with  tere- 
binthinate  medicines,  and  is  sometimes  decidedly  beneficial.*  As  an  antispasmodic 
it  has  been  employed  with  occasional  success  in  epilepsy,  chorea,  hysteria,  spasmodic 
asthma,  and  hooping-cough.  I  have  little  fisdth  in  its  efficacy  in  any  of  these  cases. 
It  has  recently  been  spoken  fftvourably  of  by  Dr.  Babington^  in  the  treatment  of 
epilepsy.  ^  He  has  sometimes  given  as  much  as  thirty-six  grains  three  times  a  day. 
As  a  tonic  it  has  been  serviceable  in  agues,  but  it  is  far  inferior  to  sulphate  of  quina 
or  arsenious  acid. 

As  a  topical  astringent  sulphate  of  zinc  is  most  extensively  employed.  We  use 
its  aqueous  solution  as  a  collyrium  in  chronic  ophthalmia,  as  a  wash  for  ulcers  at- 
tended with  profuse  discharge,  or  with  loose  flabby  granulations;  as  a  gargle  in 
ulcerations  of  the  mouth,  though  I  have  found  it  for  this  purpose  much  inferior  to 
ft  solution  of  sulphate  of  copper;  as  a  lotion  for  chronic  skin  diseases;  and  as  an 
injection  in  gleet  and  leucorrhoea. 

Adbonistbation. — ^As  an  emetic  the  dose  should  be  from  ten  to  twenty  grains; 
M  a  toniCf  antispasmodic,  or  expectorant,  from  one  to  ^^^  grains. 

For  external  use,  solutions  are  made  of  various  strengths.  Half  a  grain  of  the 
anlphate  to  an  ounce  of  water  is  the  weakest.  The  strongest  I  ever  knew  employed 
consisted  of  a  drachm  of  sulphate  dissolved  in  an  ounce  of  water :  it  was  used  with 
sncoess  as  an  injection  in  gleet.  But  solutions  of  this  strength  must  be  applied 
with  great  caution,  as  they  are  dangerous. 

Antidotes. — Promote  the  evacuation  of  the  poison  by  demulcents.  After- 
wards allay  hyperemesis  by  opium,  bloodletting,  and  the  usual  antiphlogistic  regi- 
men.    Vegetable  astringents  have  been  advised. 


115.  ZINCI  CHLORIDUM.  —  CHLORIDE  OF  ZINC. 

Formula  ZnCI.     EqwvakfU  Weight  68. 

HiSTOBT. — ^This  compound,  which  has  been  long  known  to  chemists,  was  first 
introduced  into  medicine  by  Papenguth,"  and  subsequently  has  been  recommended 
by  Professor  Hancke,  of  Brcslau,^  and  by  Dr.  Canquoin,  of  Paris.^  It  is  termed 
muriate,  hfdrochlorate,  or  butter  of  zinc. 

Pbeparation. — The  easiest  and  cheapest  method  of  obtaining  it  is  by  dissolving 
line,  or  its  oxide,  in  hydrochloric  acid,  evaporating  to  dryness,  and  fusing  in  a  glass 

>  Trtat.  of  the  Mat.  Med.  ^  Christison,  op.  eit.  p.  468. 

■  Impey,  Lond.  Med.  and  Pkfs.  Joum.  iz.  55, 1803. 

•  See  a  paper  on  this  subject,  by  Mr.  Graham,  in  the  Bdihb.  Med.  and  Surg.  Joum.  vol.  zzvi. 

•  GttyU  Hotpital  Reports^  No.  xii.  1841. 

•  Russ.  Samml./.  Naturw.  u.  Heilk.  H.  i.  S.  70,  quoted  by  Richter,  Ausf.  Arxneitn.  ir.  596. 

f  Rust's  MagazUj  1886,  Bd.  uii.  S.  373.  •  Dr.  Alex.  Ure,  Lond.  Med.  Oaz.  zvii.  301. 
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Tend  with  n  narrow  mouth,  as  a  Floreace  fla^.  In  solation  it  is  obtained  u  a 
aeoaiiay  product  is  the  preparatioD  of  some  other  metaU,  aa  of  ptdladimi  (we 
<mU,  p.  776). 

Ttit  London  Colfcfe  oiJon  of  Hydrochloric  Acid  Oji  Diaiined  Water  Oij;  Zinc,  ia  fnemenH. 
^vij.  Mix  Ibe  acid  villi  tbe  WBicr.ondto  >heu  add  the  ziric,aad,  when  the  eAnrmcetMe  hM 
nenrlr  ceated,  apply  heal,  UDiii  bubbles  are  do  longer  evolved.  Pout  off  the  laqooi,  nrain  il, 
and  evaporate  il  until  Ibe  nil  ii  dry.  Having  melted  ibit  in  a  ligltily  covered  ciuoibla  by  > 
nearly  red  heal  pour  il  oulon  a  Bat  and  smoolh  atone.  Lastly,  when  il  has  beDome  cold,  blesk 
il  inlD  pieces  and  keep  ii  in  a  well-sKipped  vessel. 

The  Dublin  CoVegi  preparea  ohlorido  of  linf  by  the  evaporation  of  a  BoloUon  of  thi»  "it 

I.  Zinri  Chkridi  Liquor,  Ph.  D.  To  ptepare  tbii  the  Calle(^  orden  of  Sheet  Zinc  bj  i  If  o- 
rialic  Acid  of  commerce,  Water,  of  each  Ojju,  or  u  much  aa  may  be  aufioient;  Solution  oT 
Chlorii\aled  Lime  f^j ;  Prepared  Chalk  5].  To  the  zinc,  iotrodiiced  into  a  porcelain  capwle, 
gradually  add  the  murialic  acid,  applyini;  heal,  until  tbe  metal  ia  disaalved.  Filter  the  lii^niil 
ihiough  calico,  and,  having  added  to  il  the  tolulion  or  chlorinated  Hme,  concenlrais  at  a  birilinf 
nmipeiBniis.  antil  it  oooupies  the  balk  of  one  pinl.  Permil  ihe  ralntion  now  to  cool  Joini  n 
the  temperatare  of  the  air,  place  ii  in  a  bottle  viih  iha  chalk,  and,  having  flrM  added  diatilM 
water,  w  Ihal  the  bulk  of  the  whole  may  be  a  ijaBn,Bhake  the  mixture  occasiomlly  ftu  iwenqr- 
four  hours.  Finally,  filler,  and  preserve  llio  prodticl  in  a  well-atopped  battle.  Tbe  speoBa 
gravily  of  this  [i>)uor  ii  1.593. 

S.  Knd  CHloriAan,  Ph.  V.  To  prepare  ibis  (he  College  order*  of  the  Solution  of  Chloride 
of  Zinc  any  convenient  quaniiiy.  Evaporate  il  down  in  a  porcelain  oapaule  so  Air  Ihal,  tipm 
suffering  Ihe  residual  liijnoi  to  coot,  it  sotidiflea.  Subdivide  lbs  product  rapidly  into  tngmoBM, 
and  enclose  ibem  in  a  well-slopped  bonle. 

[The  U.  S.  Pharm.  directs  of  Zinc,  in  small  pieces,  two  ounoea  and  a  half;  Niltic  Aoid,  P» 
pared  Chalk,  each  a  drachm ;  Murialic  Add  a  Bufficieni  quantity.  To  the  zinc,  in  a  glut  01 
porcelain  vessel,  add  gradually  sufficient  muriatic  acid  to  dissolva  it,  Iben  alniin,  add  Ihe  niufc 
acid  and  eiaporale  to  dryneas.  Dissolve  the  dry  maas  in  waler,  add  the  cbalk.  and  ImvibI 
ajlowed  the  miziuie  10  aumd  lor  twenly-fout  lioun,  fliler  and  again  evaporate  to  drynen.] 

By  the  imihial  octioii  of  eitio  and  bydrochlnric  acid,  chloride  of  zinc  is  obtained 
in  solution  and  hydrogen  gas  evolved,  HCl4-Zn=ZnCl+H.  As  i^omnierml  nne 
contains  iron,  a  portion  of  chloride  of  iron,  FeCI,  is  also  formed.  In  a  niodioiud 
point  of  view,  this  is  unimportant,  and  the  Ixindon  College  has  not,  therefore,  thought 
it  reqni^te  to  separate  it.  The  Dahlia  College,  however,  directs  a  Botntion  of  ohlori- 
nated  lime  to  be  added  in  order  to  convert  the  chloride  into  the  sesi^uichlaride  ot 
iron,  Fe'Cl'.  This  ia  afterwards  decomposed  hy  the  lime  of  tbe  chalk  and  twinveHed 
into  Besotiioxidc  of  iron.  Fe'O',  which  is  precipitated.  Chloride  of  zinc  thus  obtained, 
though  free  from  iron,  is  contaminated  with  chloride  of  calcium. 

I'ROPER'nEB. — It  is  a  whitish-miy,  seioi-tmnsparent  mass,  having  Ibo  softness  of 
wax.  It  is  soluble  in  water,  alcohol,  and  ether.  It  ia  fusible;  and,  at  .1  strong  heal, 
may  be  sublimed  and  crystallized  in  needles.  It  h  very  deliqnesrent.  It  unites 
with  both  albumen  and  gelatine  to  form  difficultly  soluble  compounds,  and  hcnoe  il 
oocBsions  precipitates  wilh  liquids  containing  these  principles  in  solution.  A  patent 
baa  been  obttuncd  by  Sir  William  Burnett  for  the  preservation  of  wood  by  a  solutioQ 
of  the  chloride  of  one. 

CharaeleruScs. — Dissolved  in  water,  it  may  be  recognized  to  be  a  chloride  by 
nitrat«  of  silver  (ace  ante,  p.  3S0).  That  zinc  is  the  base  of  the  salt  may  be  shown 
by  the  test4  already  meotioocd  for  the  salts  of  this  metal  (p.  674). 

Cnloiirless;  deliqoesoes  ia  the  airi  i>  soluble  both  in  reciiflsd  epiril  and  in  waUrr.  Hydnr 
tiilphuria  aoid  or  teriocyanide  of  polaisium  added  to  Ibe  aqueous  solution  prDduoea  •  wluta 
precipitate.  Ammonia  or  potash  throws  down  a  while  precipitate  soluble  in  an  eioen  of  lb» 
precipitant.     Carbonale  of  ammonia  at  carbonate  of  polsah  occasions  a  while  piecipiiale  which 

CoMPOBinoN. — Its  composition  is  as  follows: — 
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Phtsiologioal  EvFBOTS.-^Its  local  action  on  Hying  tiflsoes  is  that  of  a  oaustic 
or  eBeharotiey  depending  partly  on  its  affinity  for  albumen  and  gelatine;  so  that 
wImd  plaoed  in  oontact  with  living  parts  into  whose  oomposition  these  organic  com- 
pounds enter,  ihe  chloride  exercising  its  affinity,  destroys  the  life  of  the  part,  and 
wiites  with  the  albnminoos  and  gelatinous  matters  present,  and  forms  thus  an  eschar. 
Other  chemical  changes  of  a  comparatively  unimportant  nature  are  also  effected : 
Ibus,  various  salts  found  in  the  solids  or  fiquids  of  the  part  may  be  decomposed. 
For  example,  when  the  chloride  is  applied  to  a  cancerous  sore,  it  decomposes  the 
carbonate  and  hydrosulphuret  of  ammonia  found  in  the  secretion  of  the  sore.  The 
efieets  produced  by  the  application  of  chloride  of  zinc  are  the  following:  Soon 
alter  it  has  been  applied  a  sensation  of  warmth  is  felt  in  the  part,  quickly  followed 
by  violent  burning  pain,  which  continues  for  seven  or  eight  hours;  that  is,  until 
the  parts  in  contact  with  the  chloride  are  dead.  A  white  eschar  is  now  observed, 
which  usually  separates  in  from  eight  to  twelve  days.  Unless  used  in  the  neigh- 
bourhood of  loose  cellular  tissue,  there  is  rarely  much  swelling. 

As  a  caustic,  chloride  of  zinc  is  not  inferior  in  power  to  chloride  of  antimony : 
nay,  Vogt*  says  it  appears  to  him  to  be  more  powerful  and  to  penetrate  deeper.  It 
decomposes  the  organic  tissues  as  quickly  as  the  nitrate  of  silver,  but  excites  more 
burning,  and  for  a  longer  time,  owing  to  its  action  extending  to  parts  plaoed  more 
deeply,  for  it  is  well  known  that  the  operation  of  the  nitrate  is  confined  to  superficial 
parts.  Both  Yogt  and  Canquoin  agree  that  chloride  of  zinc,  besides  corroding  the 
parts  with  which  it  is  in  contact,  exercises  an  influence  over  the  vital  actions  of 
neighbouring  parts.  To  this  circumstance  is  owing,  in  great  part,  the  efficacy  of  the 
chloride  in  various  diseases  in  which  it  has  been  applied,  and  the  healthy  appearance 
of  the  sore  after  the  separation  of  the  eschar.  There  is  no  danger  of  any  constitu- 
tional disorder  arising  from  the  absorption  of  the  poison,  as  is  the  case  with  the 
arsenical  and  mercurial  caustics. 

Taken  xntemaUi/,  in  laiye  doses,  it  acts  as  an  irritant  or  caustic  poison,  and  affects 
ih^  nervous  system.  Thus  it  produces  a  burning  sensation  in  the  stomach,  nausea, 
vomiting,  anxiety,  short  breathing,  small  quick  pulse,  cold  sweats,  fainting,  and  con- 
vulsions. Taken  in  very  small  doses,  no  obvious  effects  are  produced,  except  some- 
times the  amelioration  of  certain  diseases.  It  is  supposed  in  these  cases  to  influence 
the  nervous  system. 

UsKS. — IntemaUy,  chloride  of  zinc  has  been  given  in  small  but  gradually-increased 
doaes  in  scrofula,  epilepsy,  chorea,  and  (in  combination  with  hydrocyanic  acid)  in 
neuralgia  of  the  face. 

Commonly,  however,  it  is  employed  externally:  thus  Papeoguth  used  a  dilute 
aolution  of  it  as  a  lotion  in  fistulous  ulcers  of  a  scrofulous  nature.  As  a  caustic,  it 
has  been  applied  by  Professor  Hancke  and  Dr.  Canquoin  to  produce  an  issue,  to 
destroy  nsevi  matemi,  and  as  an  application  to  parts  affected  with  malignant  diseases, 
such  as  fungus  hsematodes  and  cancer,  or  to  other  intractable  forms  of  disease,  such 
aa  old  syphuitic  or  scrofulous  ulcers.  The  benefit  is  supposed  not  to  depend  merely 
on  the  escharotic  effect,  but  on  the  chloride  inducing  a  new  action  in  the  surrounding 
parts. 

Administration. — Internally,  it  may  be  given  in  doses  of  one  or  two  grains. 
Hufeland  recommends  it  to  be  taken  dissolved  in  ether :  his  formula  for  the  sether 
zinci,  as  it  is  called,  is  the  following:  R  Zinci  Chlor.  ^ss;  Alcobolis^j;  ^Etheris 
Sulph.  Sij :  Post  aliquot  dies  decanta.  The  dose  of  this  solution  is  from  four  to 
eight  drops  taken  twice  daily. 

Externally,  it  has  been  used  as  a  lotion,  composed  of  two  grains  of  the  chloride 
and  an  ounce  of  water;  or  in  the  form  of  paste:  this  may  be  composed  of  one  part 
of  chloride  of  zinc,  and  from  two  to  four  parts  of  either  wheaten  flour,  or  plaster  of 
Pkoris  (sulphate  of  lime). 

Sm  W.  Burnett's  Disinfecting  and  Antiseptic  Fluid  is  a  solution  of  chlo- 

*  Pharmakodynamiky  i.  303,  2te  Anfl. 


6S6  TNORGANTC  BODIES.— Aobtatk  op  Zinc. 

rii^o  of  zinc.  The  solarion  Bold  for  this  purpose  faaa  a  sp.  gr.  of  2.0,  and  coDtftim 
25  grains  of  tine  in  cverjr  fluidraclim.  In  using  it,  one  pint  is  mixed  with  five 
gallons  of  water.'  Iw  action  as  an  ontiaeptio  and  preaerfative  depends  on  ila  rom- 
bination  with  the  dead  anintul  tissues.  Injected  into  the  li!ao<)  vessels,  it  baa  been 
snocessfully  employed  to  preserve  unatomical  subjects  for  disseetion.  It  is  said  to 
have  no  injurious  action  on  knives  or  other  steel  instrunenls,  but  the  accuracy  of 
this  observation  is  doubtful.  As  a  disinfectant  and  deodorizer,  its  action  dcp^ids 
principally  on  its  power  of  decomposing  hydrosulphuret  of  ammonia.  Its  power 
of  decomposing  sulphuretted  hydrogen  is  very  limited.  Unlike  chloride  of  line,  il 
docs  not  give  out  any  disinfecting  vapour.  A  case  of  poisoning  by  il  has  been 
recorded  by  Dr.  Letheby." 


Ue.  ZINC3I  ACETA3.  — ACETATE  OP  ZINC. 

Formula  ZnO,C'H'(>';  or  ZnO.A.     EquaalfHl  Wtighl  91.5. 

History. — This  salt  was  discovered  by  Glauber. 

PREP4KATI0N. — It  may  be  procured  by  dissolving  oxide  of  zinc  in  ac«(Jo  wid, 
and  crystalliiing  the  saturated  solutioo ;  ZnO+ AE=ZnO,A.  Or  it  may  be  rcadHj 
obtained  by  double  decomposition:  143}  grains  of  crystallized  sulphate  of  unc, 
dissolved  in  WBt«r,  and  mixed  witii  lilO  grains  of  crystallized  aoelatc  of  leiad  in 
solution,  will  produce  152  grains  of  sulphate  of  lead,  which,  being  insoluble, 
precipitates,  while  91)  grains  of  the  anhydrous  acetate  of  zino  are  left  in  soIudob. 
ZnO,S0'-f  PbO,A=ZnO,A+PbO,SO».  Or  it  may  be  procured  by  immersing  a 
piece  of  zinc  in  a  solution  of  acetate  of  lead,  until  the  liquid  forms  a  wliiic  pivoipi- 
late  with  bydrosulphuric  acid.  In  this  process  the  lead  is  reduced  to  the  metallic 
Btitl«  (forming  the  arbor  sahimi,  or  lead  (ret),  while  the  zino  rephices  it  iu  solution. 


D  ^>v;  Knilled  Water  OiJHi 
i  mceUilB  of  lead  in  Iha  mM, 
1  fi  ihe  line  rollad  ialnmol. 


TlM  Dublin  Colligt  orijctit  of  Acetale  of  Leail  Dtj ;  Slieet  Zii 
Solullon  of  Chloiiiialed  Lime  o  niScient  iguantily.  Diraotrs  il 
am!,  Iiav'iiig  placed  the  tolulioa   in  a  c/linilricail  jar,  iinmetae  i 

AAer  llie  lapse  of  tweuty-rour  tioura  decant  the  liqiilil.  anil,  having  tf^iiiiDpu  ii  aj  evnporUMO  D 
lifteenoiin(»a,  drop  into  ii.  while  Iniling  hat,  the  loluiion  orcblotinaled  limcnntil  a  nililiA  pi*' 
cipiiate  caaiea  lo  form.  It  i«  iiow  id  be  clHaied  bf  pasting  ii  tlimugli  a  filler,  then  iKidnhiwil 
by  the  additiau  of  a  few  drops  of  hofiic  Roid,  anil  evnporaitd  down  to  ten  fluidoiin«M>,  sbn, 
upon  ronling,  cryiiats  will  Torm.  Thrsr,  and  any  od Jliinnnt  ctyiials  olituified  ty  thecocioenuailoo 
or  ibe  mother  li<)iiar,  ibould  Ite  ittied  on  btotcing  paper  placed  iti  a  poniui  brick,  aiiil  tlira  {■»■ 
■erred  in  a  well  eiopped  boiila. 

Tbe  dilorinatsd  lima  used  by  iho  Dublin  College  is  Tor  the  pnrpow  of  petoxidiziog  and  pre- 
Dipiwting  the  linn. 

pROPEETiES, — It  usually  crystallizes  in  rhoraboidal  plates,  having  a  pearl;  w 
silky  lustre  closely  resembling  talc.  The  form  of  the  crystals  is  tbe  oblique  rbombic 
prism.  Tbe  salt  is  odourless,  but  haa  a  bitter  metallic  taste.  It  dissolves  iwdilf 
in  water,  and  is  slightly  efflorescent. 

VharacterUtks. — When  heated  it  fuses,  and  gives  oat  an  inflammable  vapoM. 
having  tbe  odour  of  acetic  acid.  When  sulphuric  acid  is  added  to  the  salt,  the 
vapour  of  acetic  acid  is  evolved;  this  is  easily  recognized  by  its  odonr.  These  «li*' 
racters  show  it  lo  be  an  acetate.  That  it  is  a  zincic  salt  is  proved  by  the  testa  be- 
fore mentioned  for  a  solution  of  this  salt  (p.  075). 

Composition. — Its  composition  in  the  crystallized  state  is,  according  to  ft- 
Thomson,  ZnO,A,7HO.     But  according  to  Schindler  it  is  ZnO,A,3HO. 

Phtsiological  Efpeoth. — Its  effecta  arc  analogous  lo  those  of  iho  sulphitiof 
zinc.     Its  local  action  is  astringent.     TukcD  internally,  in  email  dosea,  il  acts  U* 


•  Jlfitfifg.C*>rtirfi(aI  mHuacIiinu,  v 
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trnue  and  antisiMunnodio;  large  doses  occasion  vomiting  and  porging.    Devanx  and 
Dejaer*  deny  that  it  is  a  poison,  even  in  large  doses. 

tj8ES.T-It  is  rarely  administered  inUmaUy;  but  is  applicable  as  an  emetic,  tonic, 
and  antispasmodic,  in  the  same  cases  in  which  the  oxide  or  sulphate  of  zinc  is  em- 

As  a  topical  remedy,  it  is  used,  on  account  of  its  astringent  qualities,  in  chronic 
ophthalmia,  gleet,  and  leucorrhoea.  In  the  latter  stages  of  gonorrhoea  I  have  found 
it  fiir  more  successful  than  the  sulphate.  Its  beneficial  effects  were  first  described 
by  the  late  Dr.  William  Henry,  of  Manchester.'  Sir  A.  Cooper^  recommends,  as 
the  best  injection  which  can  be  used  in  the  third  week  of  gonorrhoea,  a  mixture  of 
six  grains  of  sulphate  of  zinc,  and  four  ounces  of  liquor  plumbi  subacetatis  dilutus. 
Of  course  double  decomposition  takes  place,  and  the  active  ingredient  is  the  acetate 
of  zinc. 

ADMINI8TRATI0N. — ^Wheu  exhibited  internally,  as  a  tonic  or  antispasmodic,  the 
dose  is  one  or  two  grains  gradually  increased.  As  an  emetic  it  is  rarely  adminis- 
tered :  the  dose  is  from  ten  grains  to  a  scruple :  its  operation  is  very  safe.  As  a 
lotion  or  injection,  it  is  employed  in  the  form  of  aqueous  solution  containing  two  or 
more  grains  of  the  salt  to  an  ounce  of  water. 


Order  XXV.    CADMIUM  AND  ITS  COMPOUNDS. 

117.  Cadmium. — Cadmium. 

Stftnbol  Cd.  Equwaknt  We^fU  64. 
• 
The  metal  Cadmium^  also  called  Klaprothium  nnd  MeUnunit  "was  discovered  in  1818,  aboatthe 
«une  time,  both  by  Stromeyer  and  Hermann.  It  has  received  its  name  from  »a^fAtia,  or  x«3'fi/«, 
an  aooient  name  for  calamine.  The  salts  of  cadmium  yield  with  sulphuretted  hydrogen,  HS,  as 
well  at  with  hydrosulphuret  of  ammonia,  NH^,2HS,  a  yellow  precipitate,  CdS,  resembling  orpi- 
ment  (see  ante,  p.  622).  The  only  compound  of  cadmium  which  has  been  used  in  medicine  is 
the  sulphate.  The  general  effects  of  the  cadmium  salts  resemble  those  of  the -zinc  salts.  An 
•malgam  of  tin  and  cadmium  has  been  used  for  stopping  teeth,  but  has  not  answered  so  well 
«■  was  expected  of  it.* 

118.  Cadmil  Sulphas.  —  Sulphate  of  Cadmium. 

Formula  CdO,SO'.    EqtdvalerU  Weight  104. 

Cadmhim  Sulpkuticum  ;  Klaprotkium  Sufphuricum ;  Melinum  Sulphwricum. — Obtained  by  dit- 
•olving  carbonate  of  cadmium  (GiO,(X)^)  in  dilute  sulphuric  acid,  and  evaporating  the  neutral 
liquid  BO  that  it  may  crystallize. — It  may  also  be  procured  by  dissolving  7  parts  of  cadmium  in 
m  mixture  of  6^  parts  of  sulphuric  acid,  and  15  parts  of  water,  with  the  addition  of  some  nitric 
acid.  3Cd  +  N0«  +  3S0*  +  Aq  =  3(CdO,S03)  +  Aq  +  N0«.  The  solution  U  to  be  evaporated 
to  dryness,  the  residuum  redissolved  in  water,  the  solution  filtered,  and  evaporated  by  a  gentle 
heat  so  that  crystals  of  the  sulphate  may  be  formed.  These  are  right  rectangular  prisms,  which 
resemble  those  of  sulphate  of  zinc,  and  effloresce  in  the  air.  Their  composition  is  CdO,SO',4HO. 
Snlphate  of  cadmium  is  readily  soluble  in  water:  its  taste  is  astringent. 

Sulphate  of  cadmium  produces  eifects  which  resemble  those  of  sulphate  of  -zinc.  Its  action 
on  animals  has  been  investigated  by  both  Rosenbaum^  and  Schubertb  ;*  the  former  states  that 
it  is  ten  times  as  strong  as  sulphate  of  zinc;  the  latter  found  that  in  doses  of  20  grs.  it  caused 
vomiting  in  dogs,  but  gave  rise  to  no  other  injurious  effect.  Burdach^  suffered  a  copious  flow 
of  saliva,  and  violent  retching,  vomiting,  and  pain,  from  half  a  grain  of  the  sulphate.  The  topical 
effects  of  the  sulphate  are  astringent  and  irritant. 

Hitherto  sulphate  of  cadmium  has  been  almost  exclusively  used  as  a  topical  remedy,  in  oph- 
thalmic surgery,  in  cases  in  which  sulphate  of  zinc  has  been  employed.     In  specks  or  opacities 

•  Orftla,  Toxicol.  Gin.  '  Land.  Med.  and  Phys.  Joum.  iz.  53, 1803. 

*  Laneetf  iii.  109.  *  Rogers,  Pharmaeeutieal  Journal,  vol.  ix.  p.  403, 1850. 

*  DUs.  tistens  experim.  quadam  de  effect,  eadmii  tn  orgeuiism.  animal,  tjusque  «<«  med,  Ooett.  1819. 

•  Uofeland's  Journal,  Jan.  1821,  S.  100.  ^  Jbid.  Jan.  18S7,  8. 129. 


a  been  lucceutvcly  emptoycd  by  Buaenbtiuin,  Grufe.'Gailli^' ADsiBD](,'KDpp,' 


In  clironic  ophlbalmiB,  it  bu  been  uied  by  Griire  and  Oiordana. 
lion  of  it  Bs  Bn  injection  in  ororrbow. 

All  topical  tetnirdiy,  il  hna  been  employeil  in  wlulion  ami  in  ihn  form  ofi 
lioa  of  from  gr-  >»  to  gri,  iv  of  ihe  (iilphnle  in  an  ounce  of  water  bii»  been  im 
lion  10  the  eye ;  and  of  from  gn.  iv  Id  gn.  viij  in  Ibe  like  quaniily  of  WBtei  In 
eye  anxmeai,  gn.  ij  of  tbe  auliibsie  to  ^iv  of  fat  bave  been  empltiyed. 


OnDEE  XXVI.     TIN  AND  ITS  COMPOUNDS. 


ninlmeni.     A  Bib)- 


119.  STANNUM.— TIN. 

Symbol  Sn.     E^ivalrnt  Wriglit  59. 


4 


HiSTORT- — Tin  Baa  been  known  from  the  innat  remote  periods  of  aiiti<)uitj.  Il 
is  mentioned  by  Moses'  and  by  Homer."   Tbe  alchymiats  called  it  Jove  or  Jvpitrr,  j. 

Natural  History. — It  is  peculiar  to  the  tniueral  kingdom.  It  occurs  in  (wv 
states;  as  an  oxide,  SaO'  (tbe  tin  ilonc  and  wnod  tin  of  niincralogists],  and  aa  ■ 
sulphuret  (tin  writes,  2FeS,SDS»  +  SCu'SiSnS').  It  is  found  in  both  statM  in 
Cornwall,  which  boa  long  been  celebrated  for  its  tin  works.  Tbe  Fbisnicinnt,  who 
were  perhaps  the  first  people  who  carried  on  commerce  by  sea,  traded  witlt  Bnglud 
and  Spain  for  tin  at  least  1000  years  before  Christ.  Oxide  of  tin  in  very  small 
quantifies  haa  been  found  in  SwdscbiitK  water,  and  in  many  meteoric  atonea  (L 
Gmelin). 

pEEPARATIOfl. — In  CornwaU,  ttream  tin  (a  variety  of  tin  Jtonr)  is  smelle^l  wilh 
charcoal  or  with  culm  in  a  rcverberatory  furnace.  The  metal  thus  procured  ia  Mb- 
sequently  made  hot,  and  then  let  fall  from  a  height,  or  is  struck  with  a  hammer,  Ij 
which  it  splits  into  a  number  of  irregular  prisms,  somewhat  like  a  basalt  [nUw. 
This  is  called  ijraiR  tin;  of  this  there  are  two  kinds,  the  hrxf,  which  is  used  for 
dyers — and  a  second  employed  in  the  manufacture  of  tin  plate,  and  which  is  calltil 
tin-plate  grain.  Sline  tin  (another  variety  of  tin  stone)  is  stamped,  washed,  rowU^ 
a^rwards  smelted  with  Welsh  culm  and  limestone,  by  which  btock  (in  is  proeund, 
the  finest  kind  of  which  is  called  rrfinetl  tin.' 

Besides  the  two  varieties  of  tin  just  described,  other  kinds  arc  met  with  id  MB- 
raerce.  Alalaoea  tin  occurs  in  quadrangular  pyramids,  with  flattened  bases.  Banat 
tin  is  met  with  in  wedge-shaped  pieces. 

PROPERTIEB. — In  ite  massive  form  it  isa  yellowish- while  melal,  having  a  pecnHw 
odour  when  rubbed  or  handled,  and  crackling  when  bent.  Its  sp.  gr.  variu  frOB 
7.17S  to  7.299.  It  melts  at  4-12"  F.,  and  at  a  white  beat  is  volutilixcd.  I(  il 
malleable,  and  forms  siuxl  tin  and  'I'li  /uH  (stannum  /oliaium),  but  is  sparing 
ductile. 

Charucleriitia. — I^oilcd  in  Strong  hydrochloric  aeid,  we  obtain  a  solution  of  pw- 
iMihloride  of  tin  (SnCl),  which  has  the  following  characters:  Potash  added  to  it 
causea  a  white  precipitate  (SnO,HO}  soluble  in  excess  of  the  preoipilant;  hjdroMl- 
phuric  acid  produoea  a  brown  precipitate  (SnS);  and  terchloride  of  gold,  aduk 
purplish  precipitate,  called  t/te  purple  t,f  Ciutius,  and  composed  of  2(SnO,3nO^  + 
AtiO',SnO'  +  6HO.  A  small  quantity  of  protochloride  of  tin  added  to  a  solotio 
of  corrosive  sablimate,  cunaes  a  whit«  precipitate  of  calomel:  a  large  quantity  n- 
duees  the  mercury  to  the  motullic  state.  If  protoohloiide  of  tin  be  heated  with  Utm 
acid,  we  obtain  the  bichloride  (SnCl*},  which  causes  a  yellowish  precipitate  (SnS") 
with  bydrostJphurio  add. 


■lihsr'i/oiirMr,  Bd.  i.  S1.3,  9.  &M. 
itnrtieali,  Uttn,  M.  Snde,  ISaO. 
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PowittB  oi*  Tnr.  68t 

PiTRmr.— -The  Loadon  PharmaoopcNa  of  18S6  gave  the  following  characteristies 
€itB  parity: — 

Boiled  with  hydrochloric  acid,  it  is  almost  entirely  dissolved.  The  solution  is  free  from  colonii 
jQt  becomes  purple  on  the  addition  of  chloride  of  gold.  What  is  precipitated  by  potash  is  white* 
md  when  added  Id  excess  it  is  redissolved.     The  specific  gravity  of  tin  is  7.29. — PA.  Land. 

Physiolooigal  Effects. — In  the  mass,  tin  has  no  influence  on  the  body,  except 
iiat  arising  from  its  form  and  weight.  Powdered  tin  is  not  known  to  produce  any 
liaorder  in  the  fnnctioDB  of  tfao  body.  It  appears,  however,  that  acid,  fatty,  saline, 
ind  even  albuminous  substances,  may  occasion  colic  and  vomiting  by  having  re- 
Dmined  for  some  time  in  tin  vessels. 

Oxide  of  tin  is  poisonous,  according  to  Orfila;^  but  Sohubarth' found  it  inactive. 

Usss.— Tin  foil  is  useful  in  pharmacy  for  covering  the  tops  of  pots  containing 
pommades,  electuaries,  &c. ;  it  is  also  employed  for  enveloping  chocolate,  &c. 

Tin  powder  and  tin  filings  are  used  as  vermifuges. 

SfUmi  fULTIS,  E.  D.  [U.  S.];  Pawdfir  of  Tin;  Granulated  Tm.— This  may  be 
prepared  in  various  ways. 

The  Edinburgh  College  gives  the  following  directions  for  its  preparation:  Melt  tin  in  an  iron 
reasel ;  pour  it  into  an  earthenware  mortar  heated  a  little  above  the  melting  point  of  the  metal ; 
riturate  briskly  as  the  metal  cools,  ceasing  as  soon  as  a  considerable  portion  is  pulverized ;  sift 
he  proihict,  and  repeat  the  process  with  what  remains  in  the  sieve. 

The  Dublin  College  orders  of  grain  tin  a  convenient  quantity.  Melt  the  tin  in  a  black  lead  cruci* 
lie,  and,  while  it  is  cooling,  stir  it  with.a  rod  of  iron  until  it  is  reduced  to  powder.  Let  the  finer 
Mirtieles  be  separated  by  means  of  a  sieve,  and  when,  after  having  been  several  times  in  succes- 
pion  ihaken  with  ilislilied  water,  the  decanted  liquor  appears  quite  dear,  let  the  product  be  dried 
■d  pieaery^d  for  use. 

Tin  may  be  reduced  to  powder  by  shaking  it  when  melted  in  a  wooden  box,  the 
inside  of  which  has  been  rubbed  with  chalk. 

When  finely  granulated,  100  grains  are  entirely  converted  into  a  white  powder  by  three  flui- 
litWnaef  nitric  acid  (Z).  1380);  and  distilled  water,  boiled  with  this  powder  and  filtered,  is 
iolouriess,  and  precipitates  but  jaintly,  or  not  at  all,  with  solution  of  sulphate  of  magnesia.-* 
PkEdinb. 

The  sulphate  of  magnesia  is  employed  to  detect  the  preFence  of  nitrate  of  lead  in 
nlation,  with  which  it  yields  a  white  precipitate  of  sulphate  of  lead. 

Powdered  tin  has  been  employed  with  great  success  by  various  practitioners  as  a 
permifuge,  particularly  in  tape-worm  (see  ante,  pp.  198, 260,  and  262).  Dr.  Alston' 
szplains  its  operation  on  mechanical  principles :  he  supposes  that  the  powder  of  tin 
gets  betwixt  the  worms  and  the  inner  coat  of  the  alimentary  canal,  and  causes  them 
70  quit  their  hold,  so  that  purgatives  easily  carry  them  away  with  the  faeces.  It 
kSs,  however,  been  asserted  that  water  in  which  tin  has  been  boiled  is  an^hel- 
Dintic,  at  least  so  say  Pitcaim  and  Pietsch  ;*  wine  which  has  been  digested  in 
i  tin  vessel  is  also  stated  to  be  noxious  to  worms.  If  these  statements  be  true,  the 
lefbre-mentioned  mechanical  explanation  is  inadmissible.  Some  have  therefore  sup- 
[>osed  that  the  efficacy  must  depend  on  the  tin  becoming  oxidized  in  the  alimentary 
snal ;  others  have  fancied  that  arsenic,  which  is  frequently  found  in  tin,  is  the 
ictive  agent ;  while,  lastly,  some  have  imagined  that  the  metal,  by  its  action  on  the 
luids  of  the  canal,  genenited  hydrogen,  or  hydrosulphuric  acid,  which  destroyed 
these  parasites.  Considering  that  several  compounds  of  tin  operate  as  anthelmintics, 
se  may  fairly  conclude  that  tin  powder  yields  some  compound  of  tin  in  the  aliment- 
uy  canal,  which  acts  as  a  vermifuge. 

Dr.  D.  Monro,'  Fothergill,  and  Richter  have  used  powdered  tin  in  epilepsy  pro- 
ceed by  worms,  and,  as  it  is  stated,  with  advantage. 

It  is  usually  exhibited  mixed  with  treacle :  the  dose  commonly  employed  is  one 
ar  two  drachms,  but  Alston  gave  much  larger  quantities.  His  mode  of  employing 
it  as  a  vermifuge  was  the  following :  The  patient  was  well  purged  with  senua,  and 

*  Toxicol.  Gin.  *  Quoted  by  Dr.  Chriitison,  Treatist  on  Potion*. 

*  Med.  Fsia^Sj  ▼.  89,  99;  alto,  Leet.  on  Mat.  Med.  i.  150. 

*  Qaoted  by  Riefater,  Aum/.  Arxneim,  iw.-SH.  *  TmoMigt  om  M»d.  cmd  Pharm.  Ckem.  i.  289. 
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INORGANTO  BODIES.— Lkad. 


lOn  tlie  foUoving  moniiDg  one  ounce  of  tin  powder  was  given  in  four  ounces  of  trea- 
cle: OD  each  of  the  two  following  dajs  half  Ihis  quantity  was  ttOceD,  And  theu  \h» 
pRtieot  DgaiD  purged.  Tin  powder  ia  much  inferior  to  oil  of  turpentine  as  &  remedy 
Sac  tnpc-worin. 

Tinjilin-js  (stanni  limalura  aeu  rasura  ilanni)  have  also  been  used  in  mediehte. 


120.  Stonui  BiBiUptiiiretuin. — Bisulphuret  of  Tin. 

Forvtida  SnS».     Equiiialmt  Wright  UI. 

Jvtvm  JWiiriwm  or  Akiaic  Gold,  Obtained  by  Buhjecling  id  hral  ■  mixlnre  or  lin.itieimrr.nJ 
•mmoniau,  and  sulphur.  TIib  meicury  rucililstes  ihe  Tusion  or  lbs  lin  and  iu  coinbiuaiionwilli 
■alf'buc;  il)«  ul  BtninoaiB<^  keeps  down  tb«  tempBtBIuie,  and  tlieieby  preveou  ilie  conTcniiB 
oT  llie  bisulphuret  into  pioiosuipburel  or  lln. — It  has  a  beauiirul  golden  luttre,  n  fiitkjr  ituim, 
ami  a  peaty  or  Bapy  red.  Its  sp.  gr.  is  (mm  4.4  to  4.6.  Ia  the  atu  it  ia  used  a*  ■  tma 
pmcKler,  npecwily  by  ilia  manuraclurers  of  paper  bangingi.  In  medkine  it  bai  been  mud  at  u 
"    '    ■    "      BBnia;  in  dososof  frotn  31]  10  Jiv,  mixed  with  honey,  a*  &□  olecluary. 


121.  Stanol  Cbloridum. — Chloride  of  Tin. 

Fonnula  SnCI.     Equivalent  Wright  94.5. 

Pmochloridi  ef  Tin;  Pmlammate  0/  Tin;  Slamaim  Miniatinna  Otydulalmmj  Salt  «/  n> 
Otilained  by  dissalvitig  granuiiiteil  tin  ia  boiling  byilrocliloiiu  acid,  and  evaporating  tlte  aolinin 
•o  ibm  II  may  cryaiailize.  Tbe  cryitals  (the  hydralid  ehloridi  0/ lin,  SnC\ MO)  are  wiourleKia' 
tianspDrenl;  by  the  aid  or  water  Ibey  are  decomposed  into  llie  bydrochlorale  of  Ibe  cblondh 
whicli  remains  in  sotuiiou.and  a  while  pulvemlenl  oiicblorido  {SnCl^aO),  which  precipiBn; 
an  excess  ar  hydrochloric  prevcnls  Ihis  decomposition.  Tile  chomkal  cluuBtMeiistics  oreliloiiil' 
oTlin  have  been  already  staled  (>ee  anft,  p.  SSS), 

Chloride  or  tin  acts  topically  as  an  astiingenl,  iiTiMn),Bnd  caustic  After  its  ahxirpliDa  iltta, 
like  the  anlimonials,  powerfully  on  the  skin.  When  taken  as  a  poison,  il  causes  ooafnUn 
movemeiiis  of  the  muscles  of  the  pxiremities  and  of  the  face,  and  sometimes  paralysis. 

Il  has  been  used  as  a  vermifuge  against  tape-worm;  as  an  anliapasnuxlic  in  epilepif,  ebMO. 
and  other  convulsive  diseases j  as  a  iiiniutant  la  paralyzed  muscles  in  pstapli'Aiai  asanaaU' 
dole  in  poisoning  by  corrosive  sublimate;  and  as  an  external  application  tn  obronio  inUaasBBi 

Internally,  il  it  adminirered  in  doses  of  from  one-siileetith  of  a  grain  to  hnlfa  gnia  ttMMiw 
thiiCB  a  day,  taken  either  in  spirit  of  liydiorhloric  ether  01  in  the  form  of  pills.  ElIMnallr, ' 
lias  been  uteri  in  Ihe  form  oT  aqueous  toluiion,  prepated  by  dissolving  fiofn  one.aistli  ofa  (lais 


In  ease  of  poisoning  by  the  cbli 
•dminixered  (see  imft,  p.  SUS). 


ides  of  tin,  milk  and  other  albuniio< 


Okder  XXVII.     LEAD  AND  ITS  COMPOUNDS. 
122.  PLUMBUM.  — LEAD. 

Sftrubol  Pb.     ^quivalnl  Wtighl  104. 

HiSTORT. — This  metal  was  known  in  the  most  remote  ages  of  antiquitj'.  It  ■ 
mentioned  b;  Moees.'     The  Greeks  called  it  itaudios;  the  alchyniists,  uitiin,  ^. 

Natural  Histoey.— It  is  fouml  both  in  the  metallic  Btate  (ftndi*-  katir)  uii 
mineralized.  It  is  met  with  combined  with  sulphur  (•jatena)^  with  seleDhun,  wilt 
chlorine  {horn  lead),  with  oiygen  (native  minium),  and  with  oiygen  and  ao  »o^. 
forming  an  osj-salt  (eariionate,  jAoiphale,  mlphale,  tunijUatr,  molgbdaU,  rAromoIf, 
artaticttr,  and  aluminate). 

Pbeparation. — It  ia  naually  extracted  from  galena  (PbS),  which  ia  nulti  a 

•  J«»,IlI.tS,M;  Siadat,n.ia. 


Propibties;  Phtsiologigal  Eivects.  60;^ 

referberatory  furnaces,  by  which  it  loses  the  greater  part  of  its  sniphur  as  sulphnr- 
oofl  acid,  SC^,  and  is  converted  into  a  mixture  of  lead,  oxide  of  lead,  sulphate  of 
kadi  and  some  undecomposed  sulphuret  of  lead,  and  afterwards  smelted  with  coal 
and  lime ;  the  first  to  abstract  oxygen,  the  second  to  remove  the  sulphur.  Oxide 
of  lead  readily  decomposes  sulphuret  of  lead  under  the  influence  of  heat,  and  pro- 
daees  sulphurous  acid  and  metallic  lead.  PbS  +  2PbO  s  3Pb  +  SO*.  Sulphuret 
of  lead,  and  sulphate  of  lead  also  at  a  red  heat,  yield  metallic  lead  and  sulphurous 
tcid.    PbS  +  PbO,SO» «  2Pb  +  2S0». 

Properties. — It  has  a  bluish-gray  colour  and  considerable  brilliancy.  It  may 
be  crystallized,  by  cooling,  in  four-sided  pyramids.  It  is  malleable,  but  not  ductile. 
ItB  sp.  ffr.  11.35.  It  has  a  peculiar  odour  when  handled.  It  fuses  at  612^  F.,  and 
tt  a  red  heat  boils  and  evaporates.  By  exposure  to  the  air  it  attracts,  first  oxygen, 
■nd  then  carbonic  acid. 

Pure  dbtilled  water  has  no  action  on  lead,^  provided  the  gases  (as  air  and  car- 
bonic acid)  be  excluded ;  but  if  these  be  admitted,  a  thin  crust  of  basic  carbonate  of 
lead  is  soon  formed.  Dr.  Christison's  analyses*  of  this  crust  show  that  it  is  a  com- 
poand  of  carbonate  and  hydrate  of  lead.  2(PbO,CO*)  +  PbO,HO.  It  is  remark- 
able that  the  presence  of  most  neutral  salts,  especially  carbonates  and  sulphates, 
impairs  the  corrosive  action  of  air  and  water,  and,  therefore,  exerts  a  protective  in- 
fluence. The  chlorides  (muriates)  are  the  least  protective.  Hence,  therefore,  we 
om  easily  understand  why  leaden  cisterns  and  pipes  do  not  more  frequently  give  a 
metallic  impr^nation  to  water ;  and  why  very  pure  well-water  or  rain-water  is  more 
lot  than  common  well-water  to  become  impregnated  with  lead  (see  ante,  p.  306). 
Ae  latter,  however,  by  long  keeping  in  leaden  vessels,  may  also  become  contami- 
Dftted  with  lead. 

Tbe  water  of  Asoot  Heath  is  deficient  in  those  salts  which  exert  a  protective  influence  on 
water,  and,  therefore,  readily  acquires  a  plumbeous  impregnation^  from  the  pipes  through  which 
it  passes.  The  dogs^  of  tbe  royal  kennel  suffered  with  saturnine  paralysis  (called  kennel  lame- 
mm)  from  this  droumstance,  and  various  persons  also  manifested  symptoms  of  lead  poisoning 
BRNn  the  same  cause.' 

CharacteriUics,^^  lead  be  dissolved  in  nitric  acid,  we  may  easily  recognize  its 
pteeenpe  in  the  solution  (PbO,NO^)  by  the  following  tests :  Sulphuretted  hydrogen 
ind  fresh  prepared  hydrosulphuret  of  ammonia"  occasion  a  black  precipitate  (PbS) ; 
immonia  and  potash  cause  a  white  precipitate  (PbO,  with  some  subnitrate);  carbon- 
ate of  potash  and  of  soda  produce  a  white  precipitate  (PbO,CO');  sulphuric  acid 
lod  the  sulphates,  a  white  precipitate  (PbO,SO');  ferrocyanide  of  potassium,  a  white 
precipitate  (Pb",FeCy');  chroraato  of  potash,  yellow  (PbO,CrO»);  and  iodide  of 
potassinm,  yellow  (Pbl).  A  piece  of  zinc  throws  down  metallic  lead  in  an  arbor- 
Meent  crystalline  form. 

Physiological  Effects. — ^The  general  effects  of  lead  have  been  described  in  a 
previous  part  of  this  work  (see  ante,  pp.  223-226).  The  preparations  of  this  metal 
ict  chemically  on  the  animal  tissues  and  fluids.  They  are  usually  described  as 
poasessing  astringent  and  sedative  qualities.  .  By  long-continued  use  they  impoverish 
the  blood  (see  ante,  p.  224),  and  give  rise  to  paralysis. 

The  effects  on  the  human  constitution  may  be  conveniently  noticed  under  two 
beads:  first,  the  general  or  primary  effects;  secondly,  the  special  diseases  caused  by 
lead. 

1.   General  or  primary  effects  of  lead. — These  constitute  what  Tanquerel  des 

*■  For  some  obserrations  on  this  subject,  lee  Dr.  Taylor-i  memoir  in  the  Guy^$  Hospital  Rep.  vol.  ili-. 

*  TransaetioHt  of  the  Royal  Society  of  Edinburgh^  vol.  xy.  part.  ii.  1842. 

'  Bqaire,  Pkarm.  Joum.  vol.  iv.  p.  0,  July  1844;  Dr.  Ryan,  Lond.  Med.  Gax.  Aug.  1, 1845,  p.  598. 

*  Timesy  Jan.  9, 1842:  Sunday  Times,  March  26,  1843. 

*  Pmrl,  Lond.  Med.  Gax.  Aug.  1.  1845,  p.  598. 

*  Hydrosalphnret  of  ammonia  wnich  has  been  exposed  to  the  air  for  some  time  yields  a  red  precipitate 
Mftnlpkuret  of  lead?)  in  a  solution  of  lead  (see  anUj  p.682).— <*  If  a  solution  of  nitrate  of  lead  be  pre- 
itoitAtea  with  hydrochloric  acid,  and  the  filtered  solution  treated  with  hydrosulphuric  acid  (HS),  instead 
of  the  black  sulphide  usually  formed  by  that  reasent  in  solutions  of  lead,  there  is  produced  a  red  precipi- 
littt,  which  is  ehloro-salphide  (3PbS,2PbCl).*'  (J.  £.  Bowman,  Introductions  to  Practical  Chemistry,  pp. 
101  and  103, 1848.) 
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Planches  calls  prltmtivc  taturaine  intoxication.  Unilcr  this  Imd  nre  incladed— 
Ist,  the  ieil&tive  and  ostriDgent  effects  of  lend;  2d]y,  the  leidcn  discolurntioa  rX 
the  gums,  the  buccal  mucnas  membrane,  and  the  teeth;  Sdly,  the  lead  t&ste  and 
breath;  4thly,  lead  jaundice;  Sthly,  lead  emaciation  {lahrs  mttimina  »el  nrxa). 
These  effects  have  been  before  noticed  {see  antr,  p.  2'25).  To  the  account  almdj 
giten  it  will  only  be  necessary  to  add  a  few  observations  on  the  primaiy  effect*  of 
■mall  and  large  doses  of  lead. 

In  smaU  ttotei  the  preparations  of  lead  net  on  the  alimentary  canal  as  BstriDgenta, 
checking  secretion  and  causing  constipation.  These  may  be  regarded  as  tbe  local 
effects.  When  absorbed,  the  conatitntional  effects  of  lead  are  observed :  the  artenes 
become  reddeed  in  size  and  activity,  for  the  pulse  becomes  smaller  and  freunentiy 
slower  also,  the  temperature  of  the  body  is  diminished,  and  sangnineous  discnargfo, 
whether  natural  or  artificial,  are  frequently  checked,  or  even  completely  eiflpped- 
This  constringing  and  sedative  effect  seems  ertcnded  Ia  the  secreting  »nd  ozbaliag 
vessels,  the  discharges  from  the  mncons  membranes,  the  exhalation  from  the  dcitii 
and  the  urine  being  diminished  in  quantity.  Thus  we  obser%-e  dryness  of  the  month 
and  throat,  tliirst,  greater  solidity  of  the  alvine  evacnations,  diminution  of  tba 
bronchial  secretion  and  of  cutaneous  exhalation.  Besides  the  leadeo  diMioloratim 
of  the  gums,  ntuoous  membrane  of  the  mouth,  and  teeth,  caused  by  lead,  and  which 
have  been  before  described  (see  wnfe.  p.  225),  other  allied  effects  have  been  describffi, 
vii.,  salivation,'  turgidity  of  the  gums,"  and  a  hluisli  colour  of  the  salivsi.*  "I  d<i 
not  wish  to  assert,"  observes  Dr.  Barton,  "  that  salivation  and  turgidity  of  the  gnw 
are  never  produced  by  the  internal  operation  of  lead,  but  I  vencnre  to  affirin  ibtj 
are  rare  occnrrences,  and  not  characteristic  of  its  influence." 

In  very  large  doses  some  of  the  plumheous  preparations  (the  acetate,  for  example) 
set  as  irritant  and  caustic  poisons,  giving  rise  to  the  tisual  eymptoms  indieaiin  ^ 
gastio-enteritis. 

2.  Special  (Umates  eauifd  hi/  lead. — These  are  colic,  arthralgy,  paralyais,  md 
lirain  disease,  or,  as  it  baa  been  termed,  encephalopathy.  These  maladies  an  wi 
of  equally  frequent  occurrence.  According  to  the  obaerrations  of  Tanquetal  i» 
Planches/  the  proportions  are  as  follows: — 

Colic 1217  cfttei. 

Aribnlgf 755      " 

Paniljsi* UT     " 

Encephalopfllby 72     ' 

These  diseases  may  appear  separately,  or  two  or  three  of  them  may  he  oomhrotd 
In  the  same  individual.     According  to  my  observation,  cnlic  is  usually  tfaa  Bn 
observed;  but  Tanquercl  dcs  Planebes  says  that  they  arc  all  equally  liable  tOB^cn 
.^the  commencement  or  close  of  the  disease. 

yifc.  Lead  or  taturnine  eolic  is  oharaolcriEed  by  sharp,  continuous  abdominal  p^l^ 
VWiBded  by  exacerbations,  diminishing,  or,  if^ increasing,  but  little,  bjr  prcamft 
Weonpanied  with  hardness  and  depression  of  ihc  walls  of  tbo  abdomen,  ohatirak 
constipation,  vomitiug  or  nausea,  excretion  of  intestinal  gas  through  tbu  moaA, 
anorexy,  dysury,  slowness  and  hardness  of  the  pulse,  agitation,  anxiety,  an  inoRW 
of  the  sensibility  and  perversion  of  the  contractility  and  sccretiotis  of  the  dt*aMd 

I>e  Haen  and  M6rat,  on  examining  the  bodies  of  patients  who  have  died  sActri 
with  lead  colic,  found  a  contracted  condition  of  the  colon,  and  this  was  coniiiilnri 
by  the  last-men  tioned  writer  to  indicate  the  seat  of  the  disease.     But  SirG.fiallv, 
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Andnl,*  Looia,  and  C!opland/  have  not,  in  some  oases,  fouDd  aDj  alteration.  More- 
gver,  it  would  appear  probable,  from  Dr.  Abercrombie's  observatioDs  on  ileus,'  that 
die  empty  and  eolUpsed  portion  of  the  intestine  was  not  the  seat  of  the  colic,  but 
another  part  found  in  a  state  of  distension — ^for  the  collapsed  or  contracted  state  is 
Uie  natural  condition  of  healthy  intestine  when  empty,  while  the  distended  portion 
ill  in  ordinary  cases  of  ileus,  the  primary  seat  of  the  disease — the  distension  arising 
fiom  a  paralytic  condition  of  the  muscular  fibres,  whereby  it  is  unable  to  contract 
and  propel  its  contents  onward.  Now  this  view  of  the  case  is  the  more  probable. 
Knee  the  action  of  lead  on  the  muscular  fibres  of  the  intestine  is  doubtless  of  the 
lame  kind  as  that  on  the  fibres  of  the  voluntary  muscles.  Some  have  found  intus- 
iosoeption,  others  have  noticed  marks  of  inflammation.  In  conclusion,  we  may 
ilJBrm  with  Tanquerel  des  Planches  that  there  are  no  anatomical  alterations  peroep- 
tiUe  to  the  senses  which  produce  all  the  pathological  phenomena  of  lead  colic,  and 
ihMi  the  material  alterations  that  may  be  found  are  only  effects,  and  not  causes,  of 
Ihe  symptoms  observed  during  life. 

The  writer  just  quoted  considers  lead  colic  to  be  neuralgia  of  the  digestive  and 
vinary  organs,  produced  by  the  introduction  and  absorption  of  lead  in  a  molecular 
state  into  9ie  system. 

Lead  colic  is  accompanied  by  the  blue  line  on  the  gums  above  referred  to,  which, 
therefore,  is  an  important  aid  in  distinguishing  this  variety  of  colic  from  that  which 
ariaes  from  other  causes. 

Dr.  Anthony  Todd  Thomson*  is  of  opinion  that  carbonate  of  lead  is  the  only 
]mparation  of  this  metal  that  can  produce  colic;  but  though  he  has,  I  think,  clearly 
ahown  that  lead  colic  more  frequently  arises  from  the  carbonate  than  from  any  other 
aalfc  of  lead,  he  has,  in  my  opinion,  failed  in  proving  that  no  other  preparation  of 
lead  eoa  produce  it.  Indeed,  if  his  opinion  were  true,  it  would  constitute  an  excep- 
tion to  the  general  effects  of  the  metallic  preparations;  for  we  do  not  find  that  the 
apeeific  effects  of  arsenic,  or  of  mercury,  or  of  copper,  or  of  antimony,  are  produced 
Iqr  CHie  preparation  only :  so  that,  d  priori^  analogy  is  against  the  opinion.  Further^ 
matey  it  is  well  known  that  the  vapour  of  the  oxide  of  lead  taken  into  the  lungs 
may  produce  colic,  and  that  the  ingestion  of  the  nitrate,  acetate,  citrate,  or  tartrate 
of  lead,  is  capable  of  exciting  the  same  effect.  Now  Dr.  Thomson  explains  these 
fiusts  by  assuming  that  the  oxide  of  lead  unites  with  carbonic  acid  in  the  lungs,  and 
ia  thus  converted  into  carbonate;  and  that  the  acetate,  citrate,  and  tartrate  are  de- 
composed in  the  alimentary  canal,  and  converted  into  carbonates.  But  it  appears 
to  me  to  be  much  more  simple  and  consistent  with  analogy  to  admit  that  these  pre- 
pantions  are  of  themselves  capable  of  producing  colic,  than  to  assume  that  they 
imdeigo  the  changes  here  supposed.  Moreover,  in  some  instances  in  which  colic 
vaa  produced,  it  is  unlikely  that  these  changes  would  have  occurred,  owing  to  the 
axoess  of  acid  taken  with  the  salt  of  lead. 

b.  Lead  arihralgyj  called  by  Sauvages  metallic  rheumatism^  is  characterized  by 
aharp  pains  in  the  limbs,  unaccompanied  by  either  redness  or  swelling,  not  precisely 
fidlowing  the  track  of  the  nervous  cords — constant,  but  becoming  acute  by  parox- 
Yarns,  diminished  by  pressure,  increased  by  motion,  and  accompanied  by  cramps  and 
hardness  and  tension  of  the  painful  parts. 

Lead  arthralgy  is  most  readily  distinguished  from  other  kinds  of  arthralgy  by  the 
diaooloration  of  the  gums  which  characterizes  poisoning  by  lead. 

The  disease  appears  to  be  a  purely  nervous  lesion.  No  anatomical  changes  have 
been  recognized  in  the  affected  parts,  though  Devergie  has  detected  lead  in  the 
nmacles  of  a  patient  who  suffered  with  it. 

0.  Leaul  or  iatumine  paraJym  is  characterized  by  a  loss  of  voluntary  motion, 
owing  to  the  want  of  contractility  of  the  muscular  fibres  of  the  affected  parts.     It 

>  Fatk.  Anat.  by  Townsend  and  Weit,  ii.  140.  *  Ditt.  Pratt.  Med.  i.  366. 

*  Om  Diseases  of  the  AbdomineU  Yiseera.     «  *  Lond.  Med.  Qaz.  v.  538,  and  x.  689. 
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Fig.  130, 


may  happen  in  bath  apper  ani)  lover 
extremities,  thoagh  more  ii«queDt}j 
in  tlie  former;  and  it  affocta  ibe  tx- 
tensor  more  than  the  flexor  uunclet, 
ea  that  the  hands  are  generatlj  b«nt 
on  the  arms,  vhich  hang  dangling  bf 
the  »de.  Fre<)ueDtlj  pain  is  eipe- 
rienced  in  the  paralyzed  part,  and 
Bometimee  in  the  region  of  the  spine 
also.  On  examining  the  bodiei  of 
persona  who  have  died  with  this  dis- 
ease, no  lesion  has  hitherto  been  dis- 
covered in  the  spinal  marrow.  The 
muscles  of  the  affected  limb  are  <A- 
serreil  t«  be  wasted  and  very  pale,  and  have  sometimes  the  appearaoce  of  a  whit* 
QbrooB  tissue.  , 

Paralysis  of  sensation  is  called  lead  anmsthetff.  It  may  accompany  the  paralyni 
of  moIioD,  or  may  exist  witboat  it. 

Lead  paralysis  may  occur  without  colic,  or  it  may  come  on  while  the  patient  a 
suffering  with  It,  but  in  general  it  succeeds  colie. 

When  recent,  it  is  distingoisLed  from  other  kinds  of  paralysis  by  the  Wne  tiite 
on  the  gams  before  desciibeil. 

d.  Diseate  of  the  brain  eniisrd  by  lead;  Lrad  or  tatuniine  enrephnlopafhy. — 
This  malady  is  cbaruolcrized  hy  a  lesion  of  one  or  more  of  the  cerebral  functions. 
There  are  fuUr  forms  of  it.  In  the  first  or  delirioxu  form,  delirium,  either  tnitqiDt 
or  furious,  is  the  leading  feature  of  the  itisease.  In  the  second  or  comatote  fbn, 
ooma,  more  or  less  profound,  characterizes  it.  Id  some  cases  it  is  accompanied  widi 
a  slight  delirium.  In  the  third  or  convuhiv^  form,  convnlsion-s  arc  the  principal 
cbaracter  of  the  malady.  They  may  be  partial  or  general — they  may  eonstitala 
epilepsy,  or  they  may  be  epileptiform  or  cataleptiform ;  that  is,  tbey  may  reseabl^ 
though  tbey  do  not  exactly  constitute,  true  epilepsy  or  catalepsy.  Lastly,  in  ths 
fbnrtb  form  of  encephalopathy  we  have  the  reunion  of  the  delirious,  comatoae,  sni 
convulsive  forms. 

These  functional  lenons  are  not  always  accompanied  by  anatomical  alterations  m 
the  conditions  of  the  brain.  Chemical  analysis,  however,  has  detected  lead  in  tlw 
brun  (see  antu,  p.  2*24). 

MODDS  Operandi. — Tiedemann  and  Omelin'  found  lead  in  the  blood  of  tbe 
splenic,  mesenteric,  and  hepatic  veins  of  dogs  killed  by  the  acetate;  they  111010094 
it  in  tbe  contents  of  the  stomach  and  intestines,  but  neither  in  the  cbylo  nor  ibt 
urine.  Wibnier*  detected  it  in  the  liver,  muscles,  and  spinal  cord.  More  recently 
Orfilu*  has  recognixed  lead  in  tbe  liver,  spleen,  and  urine  of  animals  poisoned  by  s 
aalt  of  this  metal.     ^Seo  also  attle,  pp.  150  and  224.) 

The  ln(!al  or  corrosive  action  of  tbe  soluble  salts  of  lead  depends  on  the  afinHf 
of  these  bodies  for  the  organic  constituents  of  the  tissues  (vide  plumhi  aaicu). 

Tbe  remote  effects  of  lead  probably  depend  on  the  local  action  of  tbo  sbsofM 
raetab  on  the  parts  whose  functions  are  disordered.  The  detecUon  of  lead  in  Ik« 
brain,  spinal  cord,  and  muscles  of  persons  poisoned  by  a  plumbeoos  salt,  supports 
this  view  (see  ante,  p.  224).  These  parts  have,  therefore,  become  chemically  alMred, 
Absorption  of  the  plumbeous  preparations  may  be  effected  by  the  digcstivo  organS) 
by  the  respiratory  organs,  by  tbe  conjunctiva,  and  probably  also  by  the  sInn. 
Tanquerel  des  Planches  endeavours  to  prove  the  impossibility  of  absorption  by  ^ 
tatter;  bat  hisargumeots  are  not  conclasive,  and  are  opposed  to  ordinary  eiperienee- 
The  poisonous  effects  of  lead  may  arise  from  tbe  introduction  of  the  plumbeous  p■^ 
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tieles  into  the  stomach  along  with  fuiides  of  food  and  drink ;  or  into  the  air-passages, 
ai  the  form  of  dost  or  yaponr,  along  with  the  air;  or  from  their  applicatioii  to  the 
Mojnnetivay  skin,  nloers,  &o.  Hence  the  persons  most  liable  to  these  effects  are 
ihose  whose  occupations  bring  them  in  contact  with  this  metal;  for  example,  paint- 
en^  plumbers,  roasters  and  smelters  of  lead,  the  manufacturers  of  the  plumbeous 
pnparations,  glass-blowers,  potters,  lapidaries,  &c. 

head  is  eliminated  from  the  system  by  the  urine,  by  the  skin,  by  the  milk  (see 
4Mife,  p.  224),  and  probably  by  the  bowels. 

Usass. — ^The  general  objects  for  which  the  preparations  of  lead  are  employed  in 
■edidne  ha^e  been  already  pointed  out  (see  antCj  p.  226). 

The  nitrates  and  acetates  of  lead  have  been  used  as  disinfectants  (see  arUe,  p. 
208),  and  probably  by  the  bowels. 

Ikiring  their  administration,  attention  must  be  paid  to  the  condition  of  the  gums, 
die  stomach,  and  the  bowels,  as  we  find  traces  of  their  injurious  effects  in  these 
otgans.  Especial  attention  should  be  paid  to  the  appearance  of  the  blue-line  on 
die  gums.  ConstipaUon  is  a  very  frequent  result  of  the  medicinal  employment  of 
letd.  Loss  of  appetite,  indigestion,  and  griping  pains,  are  also  often  noticed.  The 
tendency  to  colic  is  diminished,  according  to  Dr.  A.  T.  Thomson,  by  conjoining 
acetic  acid. 

Antidotes. — ^There  are  two  classes  of  agents  which  lessen  or  destroy  the  poison- 
€UM  effects  of  lead ;  these  are  sulphuretted  hydrogen,  and  the  soluble  metallic  sul- 
plmretB,  on  the  one  hand ;  and  sulphuric  acid  and  the  soluble  sulphates,  on  the 
other.  The  first  render  lead  inert,  by  forming  with  the  lead  salts  the  black  inert 
flolphuret  of  lead,  PbS ;  the  second  do  so  by  giving  rise  to  the  white  insoluble  sul- 
phate of  lead,  PbOySO*.  It  may  be  doubted,  however,  whether  this  last  mentioned 
compound  be  absolutely  inert,^  for  it  is  plausibly  stated  by  Mialhe  that  under  the 
influence  of  the  alkaline  chlorides  (common  salt,  for  example)  contained  in  the  animal 
ftnda,  the  sulphate  becomes  partially  or  wholly  converted  into  chloride  of  lead, 
FbO,SO>-f  NaClaPbCl,+NaO,SO',  which  being  soluble  is- capable  of  becoming 
aliiorbed  and  of  acting  deleteriously  on  the  system  (see  antCf  p.  223).  Moreover 
ifaa  alkaline  acetates,  as  of  ammonia,  dissolve  sulphate  of  lead.  The  soluble  me- 
iallio  Bulphurets,  on  the  other  hand,  cannot  be  extensively  used  as  antidotes,  as 
tbey  are  themselves  energetic  poisons;  and,  moreover,  Rayer  found  that  their  in- 
ternal use  was  not  so  successful  as  chemical  reasoning  had  led  him  to  expect. 

The  following  are,  I  believe,  the  best  antidotal  means  of  counteracting  lead 
poiaoning: — 

1.  AiUidotcU  treatment  of  (icule  lead  poisoning, — Administer  large  quantities  of 
dQoents  acidulated  with  sulphuric  acid  or  holding  in  solution  some  soluble  alkaline 
or  earthy  sulphate,  as  sulphate  of  soda,  sulphate  of  magnesia,  or  alum. 

Br.  Alfred  Taylor  recommends  a  mixture  of  sulphate  of  magnesia  and  vinegar  to 
be  administered  in  poisoning  by  white  lead  (carbonate  of  lead).  The  acetic  acid  of 
die  Tin^;ar  dissolves  the  lead,  which  is  immediately  rendered  insoluble  by  the  sul- 
phate of  magnesia. 

If  vomiting  have  not  already  come  on,  the  poison  should  be  evacuated  from  the 
atomach  by  the  means  before  recommended  (see  ante,  p.  201). 

2.  Antidotal  treatment  o/ chronic  poisoning  hy  lead, — This  method  of  treatment 
applies  to  the  lead  diseases  before  mentioned  (see  ante,  pp.  226  and  692),  as  well 
aa  to  all  cases  in  which  patients  are  suffering  from  the  primary  effects  of  lead  (see 
mie^  p.  691). 

Immerse  the  patient  in  the  sulphurated  bath,  prepared  by  dissolving  sulphuret  of 
poteasium  in  warm  water  (see  ante,  p.  497).  This  immediately  converts  all  the 
oxide,  carbonate,  or  other  salts  of  lead  deposited  on  the  skin,  into  the  brown  of 

<  Flandia  iPkarm.  Joum.  vol.  x.  p.  101)  haa  shown  that  sulphate  of  lead  does  posseM  poiionoui  proper- 
ties.— Sulphtte  o/Uadj  which  is  also  insoluble  in  water,  is  soluble  in  chemical  agents  found  in  the  sto- 
mseh  (Redwood,  Fkarm.  Joum.  vol.  x.  p.  220),  and  acU  aa  a  poiaon  (Greava*,  Fharm.  Joum.  vol.  x.  pp. 
JtfiiAda24). 
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black  sulphurct  of  lead.  The  rooctioa  of  s  raonosulpburel  of  potossiuin  on  oiidd 
of  lead  is  BS  follows:  rbO  +  ES  =  rb3-fKO.  If  the  oxide  of  lead  le  combined 
with  AD  acid,  this  unites  with  the  potash,  KO,  to  form  a  salt.  If  a  polyenlpfanRl 
of  pntaSKium,  taj  tersulphuret,  KS^,  be  substituted  for  the  monosulphtirct,  two 
•quivalents  of  tulphur,  S',  toe  dieengRgod.  The  brown  or  black  incnutntion  of  ital- 
pliurct  of  lead  (see  ante,  p.  478)  is  to  be  removed,  while  the  patient  is  in  the  hath, 
by  the  use  of  a  ^nd  aljfi'  flesh  brush  and  sosp  und  water.  The  patient  shonld  be 
thea  re-dipped  in  the  sulphurated  bath,  and  the  scrubbing  process  again  rcfwted 
to.  These  proceedings  should  be  continued  until  the  skin  no  longer  beeoiaes  diT- 
coloured  by  the  sulphurated  bath.  In  this  way  the  lead  deposited  on  the  ddn  is 
lendered  insoluble  and  inert,  and  its  absorption  prevented.  In  a  few  days  it  will 
be  found  that  the  sulphurated  bath  will  ugnin  give  rise  to  thp  dark  iacnistetion,  a 
fact  which  proves  that  either  the  lead  is  excreted  by  the  shio  (see  ante,  p.  'iH. 
fool-note),  or  that  a  portion  of  the  lead  hud  before  escaped  ihe  aclJon  of  the  sbI- 
phurated  solution.  These  baths,  therefore,  should  be  repeated  every  few  dajs  for 
several  weeks — ontJI,  in  fact,  their  use  is  unattended  with  diaeoloration  of  Jm.' 
By  these  means,  relapses  of  the  malady,  arising  from  the  absorption  (^  this  miUl 
from  the  cutaueons  surface,  are  preveated. 

The  internal  antidotal  treatment  consists  in  the  use  of  water  acidulated  mA  tti- 
phurio  acid  (mlphuric  lemonade),  or  of  solutions  of  the  soluble  alkaline  and  taathj 
ealphal«s  (sulphates  of  soda  or  magnesia,  or  alum).  Mr.  Benson*  used  with  gnal 
benefit,  as  a  preventive  for  the  workers  in  lead,  treacle  beer  aoidtiiatcd  witk  lal- 
phuric  aeid ;  tho  formula  for  which  is  as  fallows ; — 

Trmrle  19  tH;  Bruised  Ginger  i  D;  Wnler  13  gallou;  Trss  I  c\amt;  BirartB— ti  rf 
Soda  IJ  ox.;  Oil  of  Vitiiol'l  j  os!.  by  weight.  Boil  lUe  ginger  in  iwo  t>lloi»  of  wswr,  athl  A> 
Wiflcle  and  llie  remainder  or  tlie  wbi«  (licit),  pul  llie  wfaola  in  ■  Iniicel,  and  Mtil  tU*  Jt—l. 
Wlirn  ilif  fermcniBtion  ii  neatly  over,  aild  llie  oil  of  vitriol,  previously  mixeil  witli  right  l« 
iu  wei6?i(  of  WBifr:  ImiI/.  iho  foitn  dissolved  in  ono  quart  of  waier.  It  i»  fit  Ibi  iitc  in  * 
ei  finii  days.  Tlie  soda  girfa  bcislincss,  end,  ntluraline  ons-bairor  tbe  vid,  forms  nrijihiw  of 
Mda. 

Instead  of  snlplmric  acid  and  the  sulphates,  Chcvatlier  and  Rayer  proposed  A» 
use  of  the  sulphurous  or  hepatio  waters  (see  ante,  p.  319),  or  an  artificially  pnfutd 
solution  of  sulphuretted  hydrogen  (nee  ante,  p.  290),  or  aulphuret  of  potuww 
(sec  anlr,  p.  478).  But,  as  before  stated,  the  prRcti«il  success  was  net  in  pnpw- 
tion  to  tbe  theoretical  anticipations. 

Ucstdcs  the  treatment  of  lead  poisoning  by  chenieal  antidotes,  other  renedia] 
agents  nsually  reqnire  also  to  be  empFoyed,  especially  cathartics  and  opiates.  Ths 
best  catbarties  (in  addition  to  Ibc  sulphates  above  mentioned)  are  cantor  aad  cnAn 
oils;  though  ninny  practitioners  rely  on  a  combination  of  sulphate  of  magnet  and 
senna.  Crot^n  oil,  which  was  recommended  by  Dr.  Kinglnlce,  has  protred  BUl 
successful  in  the  hands  of  Rayer,  Taix^uerel,  Andral,  and  others.  Opium  i*  wed 
with  great  benefit  to  relieve  pain  and  cramps.  1\'hen  vomiting  is  very  tmublesaM*, 
■nd  liquid  mediranes  do  not  remain  on  the  stomueh,  we  may  give  tbv  eonpoaaJ 
extract  of  colocyntb  or  eroton  oil,  with  opium,  in  the  form  of  pill.  !■  serersl  (MM 
in  which  tbe  pulse  was  full  and  strong,  the  faee  flushed,  and  the  tongue  fnmd  and 
dry,  I  have  used  bloodletting  with  evident  advantage. 

In  tbe  afler-trealmeot  of  lead  paralysis  there  are  two  important  ivrac^ies  whicli 
deserve  trial,  namely  stryehnia,  or  the  alcoholic  extract  of  nnz  vomicK,  asd  <^ 
trioity.  They  require  to  be  cautiously  hot  persereringly  employed.  Merenrj  his 
been  recommended  by  Dr.  Clutlcrbuuk. 
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123.  PIiXTMBI  OX  YDUM.— OXIDE  OP  LEAD. 

jFonmt/a  PbO.    Equhaknt  Weight  112. 

HiSTORT.— The  ancients  were  aeqnainted  with  oxide  of  lead.  Hippocrates*  em- 
ployed the  semi-vitrified  oxide  {litJiarge,  xtOapytfpoy).  Dioscorides'  and  Plinj*  both 
Biention  litharge :  the  latter  calls  it  mofybdtena, 

Pbeparation.— Lead,  when  heated  in  the  air  so  as  to  be  converted  into  vapour, 
bums  with  a  white  light  and  forms  oxide  of  lead,  which,  when  thus  obtained,  is 
called  yZoiMTs  of  lead  (Jloret  phimhC),  If  melted  lead  be  exposed  to  a  current  of 
air^  it  is  rafndly  oxidated  and  converted  into  the  protoxide  of  this  metal.  The 
oxidated  skimmings  are  denominated  mamcot.  These,  when  fused  at  a  bright  red 
heat,  are  separated  from  some  intermixed  metallic  lead ;  the  fused  oxide  forms,  on 
BolidifyiBg,  a  brick-red  mass,  which  readily  separates  into  crystalline  scales :  these 
OODStitute  litharge  (lUhargyrum), 

Litharge  is  obtained  as  a  secondary  product  in  the  cupellation  of  argentiferous 
lead.  The  alloy  is  melted  on  a  porous  vessel,  called  a  fes/  or  eupd  (cinerUvum\ 
and  exposed  to  the  blast  of  a  bellows,  bv  which  the  lead  is  oxidiied,  half  vitrified, 
and  driven  off  into  hard  masses  of  a  scaly  texture,  and  in  that  state  is  called  li^ 
arge  or  iQver  Uone.* 

rEOPERTiES. — Oxide  of  lead  appears  to  be  both  dimorphous  and  amorphous. 
Thus  it  occurs  in  the  form  of  pale  yellow  rhombic  octohedra  (dodecahedra?),  in 
that  of  red  cubes,  and  also  in  that  of  a  red  amorphous  powder.  Both  Houton- 
Labillardi^  and  Payen  have  obtained  anhydrous  oxide  of  lead  in  the  form  of 
white  crystals. 

Oxide  of  lead  may  be  white,  yellow,  or  reddish,  according  to  the  mode  of  prepa- 
ration. As  usually  met  with,  it  is  a  pale  yellow  or  reddish-yellow  powder.  There 
are  several  commercial  forms  of  it.  One  of  these  is  yellow,  and  is  termed  massicot 
(oenuM  etfrtnn).  When  semivitrified  (plumbi  oxydum  semivitreum),  it  is  oalled 
iHkarge  (litkargyrwin).  This  occurs  in  the  form  of  small  yellow  or  reddish  scales 
or  flakes,  and,  according  to  its  colour,  is  called  gold  litharge  {lithargyrum  auremn 
vd  chrysitis);  or  silver  litharge  (lithargyrum  argenteum  vel  argyritis). 

According  to  Lcblanc,  red  or  gold  litharge  does  not  owe  its  colour  to  the  presence 
of  minium;  for  if  it  be  melted  and  cooled  suddenly  it  remains  yellow,  whereas  if  it 
he  cooled  slowly  it  acquires  a  red  colour. 

Oxide  of  lead  is  fusible,  and  at  a  very  high  temperature  volatile.  It  is  almost 
insolnble  in  vrater.  It  is  said  that  this  liquid  will  take  up  about  T-o'Tirth  port  of 
oxide,  and  that  it  acquires  therefrom  alkaline  properties.  Oxide  of  lead  combines 
with  alkalies  and  earths,  forming  salts  oalled  plumbites. 

Characteristics, — Heated  on  charcoal  by  the  blowpipe,  it  is  readily  reduced  to 
the  metallio  state.  It  is  blackened  by  hydrosulphuric  acid,  forming  sulphuret  of 
lead,  PbS.  It  dissolves  in  dilute  nitric  acid,  forming  a  solution  of  nitrate  of  lead| 
PbOyNO',  whose  characteristic  properties  have  been  already  stated  (see  ante^  p. 
691).     The  varieties  of  the  oxide  are  distinguished  by  their  physical  peculiarities. 

Composition. — Oxide  of  lead  is  thus  oomposed  :--* 

Jhonu.    Eq,  Weight,     Per  Cent.  Berzelius.         Bertkier, 

Lead 1     ...     104     !  .  .     92.867     .  .  .     92.828     .  .  .     93.3 

Oxygen 1     ...         8     ...      7.143     .  .  .      7.172    ...       6.7 


Oxide  of  Lead       1     ...     112     ...  100.000     .  .  .  100.000     .  ...  lOaO 
PuBiTY. — ^It  is  not  subject  to  adulteration. 

Wholly  or  almost  entirely  soluble  in  dilute  nitric  acid.     Hydrosulphuric  acid  added  to  tha 
flolmion  blackens  it     Potash  throws  down  a  white  precipitate  soluble  in  excess  of  the  preeipi- 

>  D*  Mfh.  Mui.  n.  ^  Lib.  v.  cap.  cii. 

*  Hist.  Nat.  xxxiv.  53.  *  Watton'i  Cktm.  Ettays,  ill.  335, 6th  edit. 
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laiit.  From  100  grHina  of  oiiJe  cJiswIied  in  diliiteJ  iiilpio  acid,  sulphale  ofatda  llirawi  down 
135  gipiiis  oC  lulphale  of  lead. — PA.  lontl. 

Fifty  grains  dissolve  enlirely,  wiihoul  eflepveMynce,  in  n  fluidoiince  nnd  a  half  orpyrolipiecu* 
acidi  anil  ilie  Kilutiun,  precipitaled  by  S3  grBini  of  pliotpbale  of  tods,  [emaim  precijiiMble  by 
more  of  tJie  lesi, — PL  Ed. 

Tbe  preBeoce  of  a  carbonate  would  be  indicated  bj  efierresoeace  on  the  addition 
of  acetic  acid. 

PaysiOLOGiCAL  Effects. — Inhaled  in  the  form  of  vaponr  or  fine  dnst,  il  pro- 
dooes  tbe  before-mentioned  constitutional  effects  of  lead  (see  ante,  pp.  225  and 
691). 

The  effects  of  thia  enbstance,  when  swallowed,  are  bat  little  Itnown.  It  pnnnmiHin 
very  slightlj  irritant  properties.  "  The  experimentalists  of  Lyons  fonnd  litluigB 
to  be  irritant  in  large  doses  of  half  an  ounce."' 

From  its  external  nse  ill  consetjuences  have  sometimes  resulted. 

Uses. — Oxide  of  lead  is  never  employed  internally.  Litharge  is  aometiinea 
sprinkled  over  ulcers,  as  an  astringent  and  desiccating  substance.  In  phanuaoy,  il 
is  Qsed  in  the  preparation  of  eniplaitrutn  pltimbi,  cvrafram  iaponU,  aeetai  julitntln, 
and  liqttor  plambi  diacetatis. 

CALCIS  PLMBIS;  Pl^mUle  of  Lime. — This  ia  prepared  by  boiling  oxide  of  lead 
with  cream  of  lime.  Plumbite  of  lime  is  employed  as  a  hair  Hyf  (sec  nnte,  p.  199). 
Tbe  lead  of  the  plumbite  unites  with  the  sulphur  contained  in  tbe  organic  substance 
J  the  hair,  and  forms  the  black  sulphuret  of  lead. 


124.  PLUMBI  OXYUUM  RUBRUM.— RED  OXIDE  OP 
LEAD. 

Formula  Pb'0'  =  arijO,PljO'.     Eguivaloit  Ifng*;  344, 

HiBTOBT. — It  is  doubtful  whether  the  ancienis  were  acquiunted  with  lliis  com- 
pound, as  the  substance  which  Pliny*  called  minium  was  cinnabar.  He  describes, 
however,  an  inferior  kind,  which  he  terms  mhiinm  geninJarium,''  and  which  may 
be,  perhaps,  the  red  oxide  of  lead.     Dioscorides*  distinguished  minium  from  dn- 

Besides  minium,  there  are  several  other  names  for  red  oxide  of  lead.  In  oom- 
merce  it  is  usually  known  as  rfil  lead.  It  is  eoroetimes  termed  dailoxide  of  fan/, 
or  the /)/«mi«i'e  of  lhr_  oxide  of  lead. 

NATimAL  HiBTOBT. — Native  minium  is  found  in  Yorkshire,  Suabia,  Siberia,  wA 
some  other  places. 

Preparation. — Red  lead  is  prepared  by  subjecting  protoxide  of  lead  (miasicot 
or  litharge)  te  tbe  combined  influence  of  heat  and  air.  It  absorbs  oxygen  and  i» 
converted  into  red  lead.  A  heat  of  about  600°  is  necessary.  Tbe  finest  minimn 
ia  procured  by  calcining  tbe  oxide  of  lead  obtained  from  the  carbonate.* 

PropebTIbb. — Red  oxide  of  lead  baa  a  brilliant  red  colour.  By  heat  il  giteaoot 
oxygen  gas,  and  is  converted  into  the  protoxide  of  lead.     Its  sp.  gr.  is  S.62. 

Chnrarlerittict. — By  a  strong  heat  it  is  converted  into  osjgen  gas  and  the  yello* 
oxide  (PbO).  Before  tbe  blowpipe  on  charcoal  it  yields  first  the  yellow  protoxide, 
and  then  metallic  lead.  When  digested  in  nitric  acid,  the  nitrate  of  Ibo  protoxiila 
IS  obtained  in  solution,  wbile  the  insoluble  brown  or  peroxide  of  lead,  PbO",  rtmauts. 
By  the  action  of  sulphnrons  acid  on  red  lead,  white  snlphatA  of  the  protexide  is 
obtained.    2PbO,PbO'  + 80'  =  2PbO  +  PbO.SO". 

"Entirely  K>lii1ile  inliighly-ruming  niUouiBcid;  [nniHll]' Boluble  in  dilured  nitric  acid,  abiowa 
powd«  being  left."— Pi.  Ed. 
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GoBCPOsmoN.-— The  composition  of  real  or  pare  red  lead  is  as  follows : — 

Atoms,  Bq.Wt.     PtrCt.  B*rz»Hua.  Dunuu.  Atoms,    Bq.Wt.      PtrCent.    Dumas. 

Lead    .  .  3  .  .  .  313  .  .  .    00.7  ...    90 
Oxygen .  4  .  .  .    33  .  .  .      9J3  .  .  .    10 


Red  Lend  1  .  .  .  344  .  .  .  100.0  ...  100 


.  .  .    00.03  )       c  Protoxide  9  .  .  .  S24  .  .  .    65.13  .  .  .    64.0 
...      »-37  f    ^  1  Peroxide     1  .  .  .  120  .  .  .    34  88  .  .  .    35.1 

.  .  .  100.00  )       (  1  .  .  .  344  .  .  .  100.00  .  .  .  100.0 


Damas^  has  shown  that  red  lead  of  commerce  is  not  uniform  in  composition,  but 
ooBsists  of  variable  mixtures  of  real  red  lead  with  protoxide.  His  results  have  been 
confirmed  by  those  of  Mr.  Phillips.'  That  real  red  lead  is  not  a  mere  mixture  of 
protoxide  and  peroxide  is  apparently  shown  by  its  colour,  as  well  as  by  the  fact  that 
It  is  not  altered  by  heating  it  in  a  solution  of  acetate  of  lead,  which  is  capable  of 
dissolving  free  protoxide.  The  following  formulse  represent  the  composition  of  dif- 
ferent specimens  of  minium  :  2PbO,PbO«;  PbO,PbO»;  6PbO,PbO»;  3PbO,PbO«. 

Adulteration. — Commercial  red  lead  is  sometimes  adulterated  with  earthy  sub- 
stances (as  brick  dust),  red  oxide  of  iron,  &c.  O^lis  and  Fordos  propose  to  detect 
this  by  boiling  the  suspected  minium  in  water,  with  sugar,  and  a  small  quantity  of 
nitric  acid.  The  minium  is  entirely  dissolved  if  it  be  pure,  leaving  the  foreign 
matters. 

Physiolooioal  Effects  and  Uses. — ^Its  effects  are  similar  to  the  protoxide  of 
lead.  It  is  but  little  employed  in  pharmacy.  The  Edinburgh  College  directs  it  to 
be  employed  in  the  preparation  of  aqua  chiorinii  (see  ante,  p.  383). 


1525.  PIiUMBI  CARBONAS.— CARBONATE  OF  LEAD. 

Formula  PbO,CO>.    Equwaknt  Weight  134. 

History. — Cenue  (cerussa)^  or  white  lead,  was  known  to  the  ancients.  The 
Greeks  called  it  ^i/ivOtoy,  or  -^tfAfivBwvj  and  later  ^t/it^ioy.  It  was  employed  by  Hip- 
pocrates' in  medicine.  Theophrastus*  describes  the  method  of  preparing  it  by  ex- 
posing lead  to  the  fumes  of  vinegar  in  earthen  vessels.  Dioscorides'^  and  Pliny' 
mlso  notice  this  mode  of  procuring  it. 

Besides  the  preceding,  white  lead  has  also  been  known  by  other  names,  such  as 
moffistery  of  lead  (may isterium  plumh{)j  flake  white,  suhcarbonate  of  lead,  &c. 

Natural  History. — Neutral  or  monocarbonate  of  lead  is  found  native,  both 
crystallized  and  massive,  in  Scotland,  England,  &c.     It  is  called  white  lead  ore. 

'  Preparation.— -Various  methods  are  described  for^  the  preparation  of  carbonate 
of  lead,  but  the  products  obtained  by  some  of  the  processes  differ  from  those  pro- 
cured by  others. 

1.  Neutral  carbonate  of  lead  is  obtained  by  adding  a  solution  of  an  alkaline  car- 
bonate to  a  solution  of  acetate  or  nitrate  of  lead.     If  acetate  of  lead  and  carbonate 

of  potash  be  employed,  the  reactions  are  as  follows :  PbO, A  +  E0,CO  a  KO,A 
+  PbO,CO".  Procured  in  this  way  it  is  deficient  in  body,  owing  to  the  transpa- 
rency of  the  crystalline  grains ;  and  it  is  not,  therefore,  fitted  for  the  use  of  the 
painter,  who  requires  a  dense  and  opake  carbonate.  The  compounds  which  pos- 
sess the  required  properties  expressed  by  the  term  body,  are  basic  carbonates,  com- 
posed of  the  neutral  carbonate  and  the  hydrated  oxide. 

2.  BoMc  carbonate  of  lead,  called  in  commerce  ceruse,  or  white  lead,  is  prepared 
in  various  ways. 

a.  By  decomposing  a  subsalt  of  lead  by  a  stream  of  carbonic  acid.  At  Clichy, 
in  France,  it  is  obtained  by  transmitting  a  stream  of  carbonic  acid  through  a  solu- 
tion of  subacetate  of  lead.     The  precipitate,  according  to  Hochstetter,  consists  of 

t  

*  Ann.  <U  Chim.  et  de  Pkys.  zlix.  306.  *  Phil.  Mag.  N.  S.  iii.  13S. 

*  De  MorbiSf  lib.  ii. 

*  Theophratta8*8  History  ofStonsSf  by  Sir  J.  Hill,  2cl  edit.  p.  223,  Lond.  1774. 

*  Lib.  y.  cap.  ciii.  *  Jffist.  Nat,  lib.  xzziy. 
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2(PbO_^CO')+PbO,HO-  Pelouie  andj'reiny'  ropresent  it  as  tho  neutral  atrbooBte ; 
3PbO,A+2CO'=2CPbO,CO')  +  PbO,A.  The  residual  neutral  acetate  of  lead  is 
boiled  with  cicesa  of  lithiugc,  and  thereby  converted  into  thetribaaioacetato,  vhich 
is  used  for  the  preparation  of  anotiier  poiiion  of  nbitc  lead. 

A  modification  of  the  process  h»s  been  employed  by  Messrs.  Gossage  and  Benson, 
of  Birmingham.  Finely  powdered  lithargo  is  moistened,  mixed  with  about  yggth 
port  of  acetato  of  lead,  and  decomposed,  during  constant  stirring,  by  carbonic  acid. 

Messra,  Button  and  Dyer  aubstitnted  subnitrate  of  lead  for  snbacetato,  and  ia- 
composed  by  carbonic  acid. 

In  all  the  above  prooeaaes,  the  carbonio  acid  used  may  be  obtained  by  the  eom- 
boetion  of  coke,  or  from  a  lime-kiln. 

b.  By  exposing  plates,  or  bars,  or  other  fbrms  of  lead,  to  the  vapour  of  acetic 
aoid,  and,  at  the  game  time,  to  air  loaded  with  carbonic  acid  gas. 

In  this  coQDtry  white  lead  is  extensively  manufactured  by  the  old  or  Dafrk  pro- 
cess, which,  it  is  said,  yields  a  product  superior  as  an  oil  pigment  to  that  obtuotd 
by  most  other  methods. 

"In  ilie  Dutek  procta,  inlioduccd  into  England  abonl  ITSO, leaJ  is  cast  into  plalei  oi  Inn,iit 
into  ihe  form  or  alars,  oc  citciilar  gmlings  of  six  or  eight  incUei  in  Jismeter.  anil  fram  a  q inner 
10  balf  an  inrh  in  ihicknoa:*  five  oi  »lx  of  ilicse  ars  placed  one  above  Hooiher  io  Uis  uppn 
pait  of  a  oanical  earihau  i>ea»l  Kiniediing  UIca  a  gardeo-pot.  in  tlie  boiiom  of  which  iheni  mm 
litlle  Strang  ncrtic  sciiL  Tlieaa  poll  are  then  airanged  tiile  by  side,  aa  the  Boot  of  aa  eUofif 
briclc  chamber,  and  are  imbedded  in  a  mixture  of  new  aad  ■pent  Inn  (ground  oak  butk  a*  oaol 
in  lh«  Ian-yard).  The  first  layer  of  pots  ii  then  cuv^rpd  wiih  loose  planks,  and  a  lecoad  range 
nf  pDU  imbedded  in  tnii  is  placed  upon  the  fotmec ;  and  thus  a  stack  is  built  tip  W  •»  «n- 
tirclf  Id  SIJ  ttta  chunbei  with  atleiaale  mn^es  of  the  poU  conoining  tha  tead  anil  acallo  add. 
surrounded  by,  and  imtiedded  in,  the  tan.  Several  ranges  of  these  slacks  oocupy  each  cida  of 
a  MVered  building,  each  stack  containing  about  1  J,ODU  of  the  pou,  and  from  SO  to  flO  uns  of 
lead.  Soon  atler  the  alack  is  built  up  the  tan  gradually  bealB  or  ferments,  anil  begins  to  clhal* 
rapour,  tlie  temperature  of  the  inner  parts  of  the  stack  rising  to  HU"  or  l&U",  at  even  luKbsi. 
The  acetic  acid  is  slowly  volaiilized,  and  its  vapouc  pasNog  reaitily  through  the  graiings  or  (eUt 
of  lead,  grailiially  corrodes  Ibe  aurface  of  the  melut,  upon  which  a  crust  of  subncelnle  is  wo- 
oessiveiy  fonned  end  conserled  into  carbon  ale,  lb  ere  being  an  abondani  snpplyof  caihonieadd 
Aimishal  by  the  slow  fermentatiKe  decomposition  of  the  tanners'  bark.  In  the  c<Mir«e  of  fiMa 
fotlrio  Qve  weeks.*  the  process  is  oompleled.  and  now,  on  unpacking  ihe  sUutlu,ilia  lead  tafcnod 
ID  bare  uodeigocie  a  remaikabla  cbanjce :  llic  Ibrcn  of  the  aulinge  it  retained,  but  tlief  aia  CM- 
verted,  with  conaiderable  increase  of  hitlk,  into  dense  mas&oa  of  carbonate  of  lead  ;  this  caa. 
version  is  sometimes  entire,  at  others  it  penetrates  only  to  a  eertain  depth,  leaving  a  ceutnl 
skeleton  at  it  were  of  metallic  lead,  the  conversion  being  unequal  in  diO^rent  parts  uf  the  iKDk, 
and  varying  in  its  perfection  at  diflerenl  leBKHis.  tempeiaturei.  ami  slate*,  of  the  almflspluM. 
Tile  luutka  are  to  managed  that  they  are  successively  being  built  up  oihI  anpacked.  The  tf- 
roded  Mill  converted  gratings  or  cakes  are  then  passed  through  rollera,'  by  which  the  carboaaH 
of  lead  (iMiJi  Uad)  Is  crushed  and  broken  up.  and  the  central  core  of  mrtslllc  lead  (Umc  ImA, 
if  any  remain,  is  eiaily  separated:  the  white  lead  is  iben  transferred  to  the  mills,  whore  it  » 
groand  up  into  a  thin  paste  with  water,  and  U  ultimately  reduced,  by  the  process  of  elDlrialiae 
or  iQceessive  washings  and  subsidences,  to  rhe  stale  of  an  impalpable  powder;  it  is  Than  dntd 
ia  woodeo  bowls,  placed  upon  shelves  in  a  highly  heated  stove,  and  thus  brought  to  tlio  sUM 
of  maises  easily  rubbed  between  the  G.ngera  Into  a.  fine  powder,  in  which  the  oiicraecapo  iIdM 
not  enable  us  in  discern  the  slightest  traces  of  crystalline  chniacter  (Brande)." 

'If  intended  Ibr  the  use  of  the  palmer,  it  is  next  submilied  to  grinding  with  linseeil  oil  i  an* 
it  is  foond  that  a  hundreit-weiithl  of  ibis  white  lend  is  for meit  into  a  proper  eonsiManee  wilb  t 
pounds  of  oil,  whereas  preeipitated  white  lead  requires  10  pounds  of  oil  Ibr  iba  same  purpoMi 
■he  one  coveting  the  surface  so  niuoh  more  perfeotly,  and  having  so  much  more  body  Uisn  tha 

'■  It  is  sometimes  supposed  in  this  process  that  the  oxygon  and  carbonic  acid  lerjuited  10  ftam 
the  carbonele  of  oxide  of  lead  are  derived  from  the  docoin position  of  the  aceTio  acid;  IdI  iUs 
ia  evidently  not  the  case,  ibr  not  more  than  lUO  pounds  of  real  aceiio  acid  aalal  in  the  wba)* 

>  KirrUt  CKImttt  OHfmte.  I.  Inds.  p.  tSt,  tUS. 

;  000  nimufsctnry  wKioh  I  iaipMlwl.  Ilie  lead  wis  east  intn  i«l»ngul»r  (ratings  on  ■  « 
I,    lelheselofeoallDg,  Ihe  nutsl  nnilDrwcnl  cryiUlllmliin ;  a  ehsoge  which  I  wh  laflim 
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qutfitity  of  the  dilated  add  contained  in  the  several  pots  of  each  stack;  and  in  100  pounds  of 
acetic  acid  tliere  are  not  more  than  47  to  48  pounds  of  carbon,  whereas  6740  pounds  would  be 
required  to  furnish  the  carbonic  acid  which  should  convert  50  tons  of  lead  (the  average  weight 
of  that  metal  in  each  stack)  into  carbonate  of  lead.  There  can  be  no  doubt,  then,  that  tlfe 
carbon  or  carbonic  acid  must  come  from  the  tan,  and  that  the  oxygen  is  partly  derived  from  the 
same  source,  and  partly  from  the  atmosphere:  the  principal  action  of  the  acetic  acid  therefore 
is  tn  form  successive  portions  of  subacetate  of  lead,  which  are  successively  decomposed  by  the 
carbonic  lacid :  the  action  is,  however,  of  a  very  remarkable  description,  fur  even  masses  of 
lead,  such  as  blocks  of  an  inch  or  more  in  thickness,  are  thus  gradually  converted  through  and 
through  into  carbonate,  so  that  if  due  time  is  allowed  there  is  no  central  remnant  of  metallic 
lead.  The  original  texture  of  the  lead  is  much  concerned  in  the  extent  and  rapidity  of  the 
conversion.  Rolled  or  sheet  lead  will  not  answer,  and  the  gratings,  coils,  and  stars,  which  are 
employed,  are  all  of  cast-lead.  The  purest  metal  is  also  required ;  for  if  it  contain  iron,  the 
resulting  white  lead  acquires  a  tawny  hue,  and  if  a  trace  of  silver,  it  acquires  a  perceptible 
dinginess  when  it  is  subjected  to  the  action  of  light  (Brande)." 

The  presence  of  copper  in  the  lead  also  alters  the  appearanoe  of  the  resulting 
white  lead. 

A  minute  quantity  of  lamp  black,  indigo,  or  some  other  blue  pigment,  is  usually 
added  to  white  lead  at  the  time  of  grinding  it  irith  oil,  to  destroy  the  yellow  tint. 

By  conversion  into  white  lead^  the  metal  usually  gains  an  increase  in  weight  of 
mbont  a  fourth  part. 

3.  By  the  mutual  action  of  lead;  water^  and  carbonic  acid;  a  basic  carbonate  of 
lead  is  produced. 

The  crust  formed  in  leaden  cisterns,  leaden  pipes,  &o.;  by  the  action  of  a  pure 
water  and  air  containing  carbonic  acid,  is  of  this  kind  (see  pp.  306  and  702). 

8ome  years  ago  a  manufactory  for  white  lead,  founded  on  this  principle,  was  es- 
tablished at  Pimlico,  but  it  was  soon  abandoned.  Granulated  lead  was  agitated  in 
water,  and  the  resulting  hydrated  oxide  bf  lead  was  exposed  to  the  action  of  carbonic 
acid  (Brande). 

Properties. — ^Both  the  carbonate  and  subcarbonates  of  lead  are  white,  effenresce 
with  nitric  acid;  are  blackened  by  sulphuretted  hydrogen  or  the  hydrosulphurets, 

S've  out  their  carbonic  acid,  and  are  converted  into  the  yellow  oxidC;  when  heated, 
y'the  aid  of  carbonic  acid  they  are  very  sHghtly  soluble  in  water. 

a.  0/  the  neutral  carbonate  (PbO,00'). — ^he  native  carbonate  is  found  crystal- 
VEcd  in  forms  derived  from  a  right  rhombic  prism  (see  ante,  Fig.  39,  p.  185).  The 
artificial  carbonate  is  a  white  powder. 

f^.  Of  the  mbcarhonate*. — These  are  compounds  of  the  neutral  carbonate  with 
the  hydrated  oxide.  They  are  dull,  white,  and  dense.  They  possess  great  cover- 
ing power,  or  ho<Jy,  The  dicarbonate  (2PbO,CO,HO),  however,  does  not,  accord- 
ing to  Bonsdorff,  possess  the  covering  power  of  common  white  lead.  The  smaller 
the  quantity  of  hydrated  oxide  present,  the  less  readily  does  the  subcarbonate 
become  yellow  or  brownish  by  exposure  to  air  and  light.  Examined  by  the 
microscope,  none  of  the  subcarbonates  present  any  traces  of  crystalline  texture. 

CharacterUtics. — Heated  on  charcoal  by  the  blowpipe  fame,  the  carbonates  of 
lead  yield  soft  malleable  globules  of  metallic  lead,  usually  surrounded  by  a  small 
quantity  of  the  yellow  oxide  (PbO).  Sulphuretted  hydrogen  and  the  hydrosul- 
phurets blacken  them  (PbS).  They  dissolve  in  nitric  add  with  effervescence :  the 
characters  of  the  nitric  solution  have  been  before  stated  (see  ante^  p.  G91). 

The  neutral  carbonate  and  subcarbonates  are  distinguished  from  each  other  by 
quantitative  analysis. 

Composition. — All  these  compounds  contain  carbonic  acid  (CO)  combined  with 
oxide  of  lead  (PbO).  Some  of  them  also  contain  the  hydrated  oxide  (PbO,HO). 
The  proportion  of  carbonate  to  hydrate  appears  to  be  very  different  in  different 
proparations. 

^  Of  the  neutral  or  monocar&mafe.— The  composition  of  the  native  as  well  as 
of  the  artificial  salt  is  as  follows : — 
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KlnpTolh,  Btnthvi. 

Jl«m».         Ej,  Wt.  Ptf  Cm.  (.\«iiv*.)         (AnilicW ) 

OxiileorLeail  ...     1     ....     !ia     ....     83.S8     ....     8a.67    ....     MM 
.       Carbonic  Acid  ...     1      ....       22      ....      16  42     ....     10,33     ....      IM.M 

CBibonalcof  Lead    1     ....      I3i     ....  lOU.OU     ....   lOU.OD     ....  lOfl.OO 

fl.  Of  the  lubcarbonateg. — These  are  not  utiiform  in  oompositiun. 
According  to  both  Bonsdorff  and  Yorke,  the  crust  formed  on  lead  hy  the  unitol 
influence  of  water  and  carboDic  acid  is  a  dicarbonale. 

J 

Oxiile  o{  Lead  .  .  , 

Carbonic  Acid  ...     1     ...  .      82     ...  .      8.6a     ....      y,93    ....       IM 
Wtiier 1      ....         9     ....       3.33     ....       3.35     ....       2.M 

ricBiLonaleofLead  I     ....    aS5     ....  lUO.OO    ....    99.90     ....     W.W 

Its  composition,  therefore,  may  be  thus  stated:  PbO,CO'+PbO,HO. 

Dr.  Cbristison  found  the  composition  of  the  crust  formed  on  lead  by  tha  united 
agencies  of  air  and  water  to  be  3PhO,2CO',HO=2(PbO,CO)+PbO,HO. 

Commercial  white  lead  appears  to  be  somewhat  Tariable  in  composition.  In  ■ 
general  way  its  compoeition  may  bo  stated  as  3PbO,2CO',HO,  or  2(PbO,CO')+ 
PbOjHO.     But  the  proportion  of  bydrated  oxide  is  sometimes  less  Iban  this. 


Alimi.  Eg.Wi.       PirCI.  monuf^ctart.bj     ra^q-         Dulci,        EnglHli.    ""Jf"' 

»  FKachpuwM-    facmre.  *"'•■      ■ 

Oxbti  or  t.Hd  .  3  .  .  .  330  .  .  .  £e.aB  ....  esm  ....  eiAt  . .  .  etm  .  .  .  at.w  .  . .  Hxi 

Caibnnle  Acid    .i  .  .  .    U  .  .  ,    U3\  . 11.71  ....    11.M  .  .  ,    ll.Tl  .  .  .    ll.St  .  .  .  UM 

Wmer 1  .  .  .      B  .  .  ,      a.31  .  ,  .  .    3.H  ....      saJ  .  .  .      ».ll  ...      I.ai  .  .  .    9.U 

While  Lam    .  .  I  .  .  ,  389  .  .  .  IW.OB  ....  W.TO  ....  100,18  .  .  .  100.41  .  .  .  lOO.OO  .  ,  .  ttja 

In  other  samples  the  proportion  of  faydrated  oxide  appeared  lo  be  less  tban  (Ilia. 
In  some  Mulder  found  5(PbO,CO')+2(PbO.HO):  in  others  2(PbO,CO')  +  l(PbO, 
nO).  Richardson'  analyzed  ten  samples  of  white  lead,  and  found  that  wlivu  dried 
St  aOO"  F.  the  per  centage  quantity  of  oiide  of  lead  varied  from  B3.49  to  88.46, 
and  of  carbonic  acid  from  15.83  to  12.!l9. 

Purity. — Carbonate  of  lead  of  commerce  is  rarely  pure.  It  is  usually  adulte- 
rated with  earthy  or  metallic  sulphates  ^as  of  lime,  barjia,  or  lead).  These  are 
detected  by  their  insolubility  in  diluted  nitric  acid.  Chalk  (which  is  by  eotne  Med 
to  adulterate  it)  may  be  detected  as  follows :  Dissolve  the  suspected  eubstuue  in 
nitric  acid,  and  precipitate  the  lead  by  bydroaulph uric  acid.  Boil  and  fill«r  the  scdii- 
tion,  in  which  will  be  contained  nitrate  of  lime  (if  chalk  bad  been  prestnt),  reeog- 
uizablc  by  oxalic  acid  or  oxalate  of  ammonia  (see  ante,  p.  562). 

Minute  portions  of  lamp  block,  indigo,  or  Prussian  blue,  are  added  to  improve 
the  wliit«ness  of  the  rommercial  article.  Sometimes  a  minute  portion  of  ibo  bai- 
■ootal*  of  lead  6PbO,A  ia  found  in  commercial  white  lead. 

Il  iloci  iiol  inoe  weighi  Bt  a  lem)tFnilurBDr212'':  aS)in.iireenlirelytli»olvi!<J  in  ISOnininw 
oraoFlic  auiJ  diliiled  willi  a  Buiilounce  or  ditlillcii  waicr;  nml  tlia  wIuihki  ia  nol  entinrif  |U*- 
cipilaled  by  a  wluiion  of  CO  gri.  uS  plioepIiBte  of  Kxla.— PA.  Ed. 

PaTSlouHiicAL  Effects. — Its  Iwal  effects  are  not  very  powerful:  applied  to 
ulcerated  surfaces  it  acts  as  a  desiccating  and  astringent  substance:  awaliow«d  in 
large  quantities,  it  docs  not  act  as  a  local  irritant,  like  the  acetate.  Xtxcmtliiatioitai 
effects  are  similar  to  those  of  the  other  preparations  of  lead  already  de«cribed.  It 
appears  (see  ante,  p.  €93)  ibat  carbonate  of  lead  more  frequently  prtxluces  onlio 
than  the  acetate  of  lead — a  circumstance  which  Dr.  Christison  thinks  may  bo  owing 

■  QiiAM.ia'tEUmnUii/Cktmulry,f.S»\. 
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to  tbe  great  obsUnaoy  with  which  its  impalpable  powder  adheres  to  moist  mem- 
Inranous  sarfaces,  and  the  oonsequeDt  greater  certainty  of  its  ultimate  absorption. 

Uses. — It  is  never  administered  internally. 

Externally  it  is  employed  as  a  dusting  powder  in  excoriations  of  children  and 
lusty  persons;  but  the  practice  is  objectionable  on  account  of  the  danger  of  ab- 
sorption. In  one  case,  related  by  Kopp/  a  child  was.  destroyed  by  it.  An  oint- 
ment or  plaster  of  carbonate  of  lead  has  been  known  to  give  relief  in  some  cases 
of  neuralgia." 

UNOrERTIIl  PIUIBI CAKB0NATI8,  E.  D.  [U.  S.] ;  Ointment  of  Carhmate  of  Lead,— 
(Simple  Ointment  §y;  Carbonate  of  Lead  ^j,  E. — Carbonate  of  Lead,  in  very  fine 
powder,  3"j  [3U>  ^-  ^'])  Ointment  of  White  Wax  ftj,  D,  Mix.) — This  ointment 
18  valuable  as  a  cooling  and  desiccating  application  to  excoriated  surfaces  or  bums. 


126.  PIiUMBI  CHLORIDUM.— CHLORIDE  OF  LEAD. 

Fonmda?\^\.    Equxoakni  W^ht  139.5. 

HiSTORT. — ^This  compound  was  formerly  called  plumbum  comeum  or  horn  lead. 
Nattjral  History. — Native  chloride  of  lead  (PbCl),  called  cotunnite,  occurs  in 
acieular  crystals  in  the  crater  of  Mount  Vesuvius. 

Cmmeotu  kad,  also  called  chloro-carbonate  ofUad^  is  found  near  Matlock  in  Derbyshire,  and  at 
other  places.    Its  formula  is  PbCl  +  PbO,CO>. 

Mmdipite  or  oxichiorite  of  lead  has  been  found  at  Churchill,  in  the  Mendip  Hills  of  Somerset- 
•hire.    Its  formula  is  PbCl,2PbO. 

Preparation. — In  the  London  Pharmacopoeia  for  1836,  chloride  of  lead  was 
directed  to  be  prepared  as  follows : — 

Take  of  Acetate  of  Lead  ^xix ;  Distilled  Water,  boiling,  Oiij ;  Chloride  of  Sodium  J  vj.  Dis- 
solve the  acetate  of  lead  and  chloride  of  sodium  separately,  the  former  in  three  pints  of  distilled 
water,  and  the  latter  in  one  pint  of  distilled  water.  Then  the  liquors  being  mixed  together,  wash 
wliat  is  precipitated  with  distilled  water  when  it  is  cold,  and  dry  it. 

In  this  process  one  equivalent  of  acetate  of  lead  is  decomposed  by  one  equivalent 
of  chloride  of  sodium ;  one  equivalent  of  chloride  of  lead  is  precipitated,  and  one 

equivalent  of  acetate  of  soda  remains  in  solution.  PbO,  A  +  NaCl »  PbCl  +  NaO,  A. 
Hydrochloric  acid  occasions  the  precipitation  of  more  chloride  of  lead  after  the  action 
of  chloride  of  sodium  is  over ;  so  that  there  must  be  some  compound  of  lead  in 
aolution.' 

Propertibs. — ^It  is  a  white  crystalline  powder  (magistenum  plumhi  vel  m^is- 
Urium  uUumii  croUii),  soluble  in  thirty  parts  of  cold  or  twenty-two  parts  of  boiling 
Wftter.  When  heated  it  fuses ;  and  by  cooling  forms  a  semi-transparent,  horny-like 
mass,  called  horn  lead  {plumbum  comeum). 

Characteristics. — Its  aqueous  solution  causes  a  white  precipitate  with  nitrate  of 

mlver,  soluble  in  ammonia  but  insoluble  in  nitric  acid :  hence  it  is  shown  to  be  a 

chloride.     The  solution  is  known  to  contain  lead  by  the  before-mentioned  tests  for 

this  metal  (see  ante,  p.  690). 

Totally  dissolved  by  boiling  water,  the  chloride  concreting  almost  entirely  into  crystals  as  it 
oools.  On  the  addition  of  hydrosuiphuric  acid  it  becomes  black,  and  by  heat  yellow. — PK  Lond.^ 
1836. 

Composition. — ^The  following  is  its  composition : — 


Lead 

Chlorine  .... 

Chloride  of  Lead 

Atoms. 
.     I     . 
.     1      . 

.     1      . 

Bq.  Wt. 
.     104 
.       35.5     . 

Pit  Ctnt. 
.     74.55     . 
.     26.45     . 

J.  Davy.         Dohertiner. 
.     74.22     .     .     75.76 
.     25.78     ^     .     24.24 

.     139.5     . 

.  100.00     . 

.    100.00     .     .  100.00 

*  RiehtSfr,  Auif.  Arxtuim.  iv.  613.  *  Joum.  de  Pharm.  xz.  003. 

•  PUtUf%  Trmui.  ^Pkarm.  4th  edit. 
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PHTSioixjorcAL  ErFEcre.— Chloride  of  lead  acts  topicjJIy  m  an  aatringrat  aitd 
caustic.  It  oombiDce  with  tlie  albnuicn  and  fibriae  of  the  nnimiU  lissuea  ond  tmdi, 
forming  compouods  insoluble  ia  viater.  It  la  uleo  ehited  tn  have  a.  jNmljiiog  ud 
anodyne  local  effect.  After  il»  nbsorption  it  produces  the  usual  effects  of  the  com- 
pounds of  lead,  and  trhioli  have  been  already  described  (see  ante,  p.  Uill). 

Uses. — Acoording  to  Mr.  Tuson,'  it  is  a  valuable  agent  io  the  treatmeDt  of  can- 
cerova  affections,  it  both  allaya  pain  aod  rcstriuDs  morbid  action.  In  bjwterieal 
hypemstthesia  of  the  breast,  and  in  ca.^es  where  pain  is  escited  by  (he  pressure  of* 
tumour  on  the  nerveB  of  the  part,  it  proves  highly  eucooaeful.  It  is  kIbo  nseAd  in 
allaying  inflammation. 

Ube. — It  ia  employed  in  the  form  botli  of  solution  and  of  ointment.  The  taUOiim 
is  prepared  by  dissolving  one  drachm  of  the  chloride  in  a  pint  of  water.  The  twit- 
ment  consists  of  Jj  of  chloride,  and  sj  of  simple  cerate. 

Antidotes.— See  ante,  p.  695. 


127.  PLUMBI  lODIDUM.— lODIDi:  OF  LEAD. 

Faimuli  Ptil.      Eqvmalenl  Weight  2M, 

History. — This  compound  was  introduced  into  medicine  by  Cottcroau  and  Veidt 
Delisle. 

pREPAHATiON. — The  Londou  and  Edinburgh  Oollc^es  give  direcdcns  for  the  fn- 
paration  of  iL 

llie  LmAm  Calttgt otdets  oC  AretateofLrai^ri'ij;  l<>diJeorPolnuiumS«i)  ;  Diitilloii  Warn 
Cong.  j.  Ditwlve  Tlie  BceBie  of  Iml  iniia  pints  of  ilis  waiet,  ami  strain ;  and  mliBitaddilie 
iodlitsnrpolaisiuin  first  diBSulved  in  two  pinli  ortlio  waler.  Waili  wliat  u  (irecipitaiMl  wM 
cold  (tisliUed  w«ler,  and  dry  it.     It  is  ii>  Iw  kept  excluded  from  lifdiL 

By  the  mutual  action  of  one  equivalent  of  dry  acetate  of  lead,  and  one  ct^oivilent 
of  iodide  of  potassium,  we  obtain  one  eiiuivaleot  of  iodide  of  lead,  and  one  equivalent 
of  acetate  of  potash.  PbO.A  +  KI  =  Pbl  +  KO,A.  The  reacting  proportions  of 
iodide  of  potassiom  and  oryntallized  aceute  of  lead  are  1(35  pul^  of  the  former  ud 
190  parts  of  the  latter.  Henoe  the  T>mdon  College  ti.^es  iin  excess  of  iodide,  rap- 
posing  the  acetate  to  be  neutral.  This  escess  retains  a  portion  of  the  ioilidc  of  ItM 
in  solution  (t>Ki,SPbI). 

If  excess  of  acetate  of  lead  be  employed,  a  portion  of  oKJoditle  of  lead  (PbI,H)0> 
precipitates  along  with  the  iodide. 

If  the  acetate  of  lead  employed  to  dcoompose  the  iodide  of  potasaium  be  conUmi- 
nated  with  subacetale  (as  the  sugar  of  lead  of  commerce  usually  is),  a  portioa  <f 
oxiodide  of  lead  (PbI,PbOj  precipitates  along  with  dio  iodide.  This  may  be  in- 
vented by  carefnlly  saturating  the  subauetaie  with  acetic  acid.  liut  if  ciuoatf 
acelio  acid  be  used,  the  preeipilAted  iodide  of  lead  contains  a  slight  cxc«as  of  iadiM 
[tujieriodide  of  trad  T). 

TliefdmWgt  Ce;i^ordenarlfHlideorPolauiurn,BniINiirneorLmd,or«icli  JJi  W^m 
0\s»;  diuoke  tlic  anlts  se|inrairly,  encli  in  ono  hnirorilia  waler;  add  ilie  (olaiion*!  nnllaci  111 
preripitBie  on  a  filwr  oriinen  oicilioo.Hnd  woili  it  with  watei.  Boil  ibe  powdet  in  ikn^fit- 
loaiorwrnieraniilahiied  wiib  three  fluiiJonncei of  pymliunFaasacid.  Lrtaiijr  umliHolvwInMM 
subaide,  RiBiiitnininii  th»  lenipFmliire  near  tlie  tnlliiig  puini;  and  poor  off  tlie  clear  lir|iicit,AMI 
whiidi  llic  iixlidi-  nrirnil  will  cryMHilize  on  cooling. 

Tbe  OMiH  Calligi  ufc)  of  Nitrate  or  Lead,  or  Io<llde  of  Poumiiim,  of  each  Jj ;  DiMflla] 
Wilier  Oij.  The  prucipilalB  in  Io  be  wsilieil  wiih  distilled  water,  mid  dried  at  a  iFiD|>Fialan 
not  exoeeding  212°,  and  preserved  in  a  riose  bonle. 

[The  f/.S-i*.  direct*  N|iraii!  or  L«ad,toilide  or  Patnuiom.eieli  rauroiincoj  Disiilled  Water 
a  sufficient  qiinnttly.  Wirb  the  aid  of  liril,  ilisiolTe  the  nitrate  of  lead  ia  a  pint  and  •  IbIC 
and  Ihe  iodide  of  polassiiim  in  a  piut  amj  a  lialf  or  distillod  want,  aud  mix  i)h>  nlutiow 
Havinfc  allowed  the  insoluble  mnilet  to  suluide,  pour  oS  llie  sapernalnnl  li<)uid  and  Watli  ibe 
':h  dlttlMod  water  ami  dry  it  with  a  ttenlle  lieil,] 
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By  the  mntaal  reactioii  of  nitrate  of  lead  and  iodide  of  potassium  we  obtain 
nitrate  of  potash  and  iodide  of  lead.     PbO,NO>+KI «  Pbl+ K0,NO. 

The  reacting  proportions  are  one  atom  or  166  parts  of  nitrate  of  lead,  and  one 
atom  or  165  parts  of  iodide  of  potassium;  or  nearly  equal  weights  of  the  materials^ 
as  ordered  by  the  College. 

For  pharmaceutical  purposes,  especially  for  the  preparation  of  ointments^  the 
pulverulent  iodide  is  preferable  to  the  crystalline  or  scaly  kind. 

Properties. — It  is  a  fine  yellow  powder,  very  sparingly  soluble  in  cold  water, 
but  readily  soluble  in  boiling  water ;  from  which  it  for  the  most  part  separates,  as 
the  solution  cools,  in  the  form  of  golden  yellow,  brilliant,  small  scales.  It  is  fusi- 
Ue.  It  combines  with  the  alkaline  iodides,  forming  a  class  of  double  salts,  called 
the  plumbo-iodules  or  wdo-plumbates.  Caustic  potash  dissolves  it,  and  forms  a 
plumbo-iodidc  of  potassium  and  plumbate  of  potash.^  It  is  soluble  in  acetic  acid 
and  in  alcohol. 

CharcKteristics. — ^When  heated,  it  first  forms  a  yellow  vapour  (iodide  of  lead), 
and  afterwards  a  violet  vapour  (iodine),  leaving  a  residue  [lead),  which,  when  dis- 
solved in  nitric  acid,  gives  all  the  characters  of  solution  of  lead  (see  ante,  p.  690). 
Boiled  with  carbonate  of  potash,  it  forms  carbonate  of  lead  and  iodide  of  potassium. 

CoBfPOSlTlON. — Its  composition  is  as  follows  :— 

jf/oms.         Eq.  Wl.        Per  Cent,  Henry, 

Lead 1     ...     104     ...     45.21     .  .  .     46.1 

Iodine 1     ...     126     ...    64.78     .  .  .     64.9 

Iodide  of  Lead  ...     1     ...     230     ...     99.99     .  .  .  100.0 

PuRiTT. — ^It  should  be  completely  soluble  in  boiling  water. 

Polveralent;  yellow;  soluble  in  boiling  water,  from  which, as  the  water  cools,  it  separates  in 
•hintnif  yellow  scales.  It  melts  by  heat,  and  the  greater  part  of  it  is  dissipated  at  first  in  yellow, 
and  afterwards  in  violet  vapours.  If  100  grains  be  dissolved  in  nitric  acid  diluted  with  two 
parts  of  water,  at  a  boiling  beat,  and  the  iodine  be  aAer wards  expelled,  sulphate  of  soda  added 
to  it  throws  down  66  grains  of  sulphate  of  lead.  It  should  be  excluded  from  the  access  of 
light— PA.  Land. 

Bright  yellow :  five  grains  are  entirely  soluble,  with  the  aid  of  ebullition,  in  one  fluidrachm 
of  pyroligneoiis  acid,  diluted  with  a  fluidounce  and  a  half  of  distilled  water;  and  golden  crys- 
laU  are  abundantly  deposited  on  cooling. — Ph.  Ed. 

Physiological  Effects,  a.  On  Animals. — ^Twenty-four  grains  of  iodide  of 
kad  were  given  to  a  cat  at  two  doses^  with  an  interyal  of  four  hours :  the  animal 
snifered  yiolent  coliC;  and  died  in  three  days;  but  no  signs  of  irritation  were  ob- 
served after  deadi."  Iodide  of  lead  was  given  in  doses  of  from  gr.  v  to  §ss  to  a 
bull-dog :  no  effect  was  observed  until  the  fifteenth  day,  when  the  animal  refused 
food,  and  kept  in  the  recumbent  posture.  He  died  on  the  eighteenth  day^  having 
swallowed  altogether  ten  drachms  and  fifty  grains  of  iodide.  During  the  whole 
period  he  had  only  three  or  four  intestinal  evacuations.' 

fi.  On  Jl/an.-— Its  effects  on  man  have  been  imperfectly  determined.  It  does  not 
appear  to  act  as  an  irritant  when  applied  to  the  skin  or  ulcerated  surfaces.  Under 
the  continued  external  and  internal  use  of  it,  enlargements  of  the  lymphatic  glands 
have  disappeared,  from  which  we  infer  a  specific  influence  over  the  glandular  and 
lymphatic  system.  In  some  cases  it  appeared  to  occasion  irritation  of  the  stomach. 
1  have  seen  constipation  induced  by  it.  After  its  medicinal  use  for  several  weeks 
I  have  not  observcid  any  blue  line  on  the  gums. 

•  Uses. — It  has  been  principally  employed  to  reduce  the  volume  of  indolent  tu- 
mours, especially  enlargements  of  the  cervical,  axillary,  inguinal,  and  mesenteric 
glands,  both  scrofulous  and  syphilitic.  In  these  cases  it  should  be  simultaneously 
employed  internally  and  externally.     I  have  also  given  it  in  suspected  incipient 

>  Dnmas,  Traiti  de  Chim.  iii.  379. 

*  Paton,  Jomm.  dt  Chim.  iii.  41, 2nde  S6r.  '  Cogswell,  Bstajf  on  Iodine j  143. 
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phthisis.  I  liaTQ  vuied  it  in  two  oasos  of  enlarged  cervical  glandd,  but  «!t]ionl 
bcoefit.     Volpeuu'  aad  nthcro,  lioneTer,  bavc  been  mora  sQcccsafnl. 

ADMlNlBTnATloN. — The  Josc  13  three  or  four  or  more  grains.  Dr,  0*8haiigh- 
nesx;'  says,  ton-crnin  doses  are  easily  borne,  irithout  tbo  slightest  annoyaacc. 
Bally  bos  given  BO  grains  ut  a  dosti.     It  is  ad  ministered  in  the  form  of  pilL. 

rNGI!E.Tnil(  PLCMBl  lODIDI.  L.  P.;  Oin/mml  «/  Iodide  of  Z^arf.— ftodide  of 
Lead  Sj ;  Lard  ^viij-  Mis,  L. — Tcidide  of  Jjctid,  in  fine  powder,  5j  i  OinlmeDt  of 
Wbito  Wai  3vij.  Mix,  iJ.) — This  is  applied,  by  way  of  frictioD,  la  acrofliluiu 
and  other  indoleot  swellings. 


128.  PLUMBI  NITRAS,  — NITRATE  OF  LEAD. 

formWa  PbO,KO»     Eiuiealinl  Tl'iishl  ir.C. 

History. — This  salt  was  employed  in  medicine  two  centaries  ago."  It  has  had 
various  names;  suob  aa  uftrum  naliirninujn, plafiidum  nitricum,  &q. 

PaEPABATiON. — The  Kdiaburgb  College  gives  the  following  direotioiu  Cor  ib 
preparation : — 

Take  of  Liilmrgo  givM;  Diluied  Njiric  Aeiii  Oj.  DiHolva  ilie  liihaiRe  lo  miuraiian  wiih  il.( 
aid  of  B  genlJe  beat.  Filter,  and  Bel  the  liquor  Sdiile  to  ciysmllize.  Gincentnile  tUa  ntickal 
liquid  lo  obtain  more  crjsmis. 

Tlie  DiAU'i  Celligr  ordrn  or  Liihargf,  in  fine  powder,  gv;  Pure  KiiricAcid  Tgij;  I>iRUIal 
WnteiOiiJ;  Dilute  Nitric  Adil  n  aufliciont  qunnlity.  To  llie  lillinige,  plai'ed  in  a  porcelaiD  ilirti, 
ndil  'be  acid  with  a  pint  anit  a  IibIT  of  llie  watar,  aod.  applying  b  aanil  lint,  anil  axitnonmOf 
Btiriitig  the  mixinro,  avaponiio  the  whole  lo  drynoM,  Upon  the  lesidue  boil  the  lemaindct  of 
the  water,  clrar  the  loiultDii  by  tlllniiion,  snd,  haring  acidaUled  ii  by  ibe  ndilitioa  of  a  few 
drops  of  Ibe  dilute  nitric  acid,  evapoiBle  aniil  a  peJIicte  bugioi  lo  TonD  on  its  surA(«,  Thr 
heal  being  rtow  wiibdrawn,  oryslals  will  rorm.  on  the  cooling  nf  the  eolulton,  which  ifaoaM  l» 
dried  on  Uotiing-paper  in  a  warm  atnvMphere,  and  presoived  in  a  oloso  boitle. 

The  nitric  acid  combines  with  the  protoxide  of  lend  to  form  the  nitrate  oT  (lot 
metol.     PbO+NO*  =  PbO.NO'. 

Properties. — This  salt  crystallizes  in  regular  octohedrons  or  modificatioas  nF 
these.  It«  solution  in  water  is  sweet  and  austere.  The  crystaJs  decrcpitalA  loodlr 
by  bent. 

CImraeUnidica. — When  auhjecLed  to  heat  in  a  glasa  tuhu  this  salt  decrepitates 
and  evolves  the  reddisb-brown  vapour  of  nitrons  acid.  It  possesses  alao  the  Dthtr 
cbanicters  of  a  nitrate  wbicb  have  been  before  stated  (see  ante,  p.  417}.  It  a 
known  to  be  one  of  the  plumbeous  salu  by  tbo  before' mentioned  testa  for  thcM 
substances  (see  ante,  p.  790). 

Composition. — This  salt  is  anbydrons.     Its  uomposition  is  u  follows  >— 


Pqtsiolooical  Effects. — Its  geDeral  effects  are  similar  to  those  of  the  olbcr 
soluble  salts  of  lead  (see  lutfe,  p.  090J,  IXs  local  aelion  on  the  animal  tlaaiua  **• 
ponds  on  its  affinity  for  albumen  and  fibrin.  In  a  solution  of  albumen  it  fomu  « 
white  precipitate,  composed,  according  to  Lassaigne,'  of  alhumen,  89,45,  and  aitntk 
of  Irail,  10.55.  This  precipitiite  is  solublo  in  a  great  eioesa  of  albumen,  as  well 
as  in  solntioDS  of  ammonia  and  some  neutral  salts,  as  acetate  of  potash.  Applied 
to  mncous  surfaces,  wouuds,  and  ulcers,  it  does  not  irritate,  hot  promote  hcilthj 
secretions  and  the  cicatrisation  of  ulecrs.     It  decomposes  the  chlorides,  Hulphsltf. 
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and  hydrosalpbnrets  contained  in  animal  flnids :  its  power  of  decomposing  sulphur- 
etted hydrogen  and  the  hydrosulphurets  (with  which  it  forms  sulphuret  of  lead^ 
PbS)  renders  it  useful  as  a  deodorizer. 

Uses. — Two  hundred  years  ago  this  salt  was  employed  in  medicine  as  a  remedy 
for  asthma.^  In  the  kst  century  it  was  administered  to  check  hemorrhage  f  and 
also  in  epilepsy.' 

At  the  present  time  it  is  rarely  used  internally.  In  active  hemorrhage  from  the 
Inng  I  have  sometimes  prescribed  a  pill  composcnl  of  sugar  of  lead  and  opium,  and 
a  mixture  containing  nitric  acid :  nitrate  of  lead  would  thus  be  fomled  in  the  sto- 
mach. With  this  combination  I  have  succeeded  in  getting  the  system  under  the 
influence  of  lead  in  a  much  shorter  time  than  by  the  use  of 'sugar  of  lead  only. 

Its  principal  use  is  as  a  topical  agent.  It  has  been  employed  in  the  treatment 
of  wounds,  ulcers,  cancerous  diseases,  and  cutaneous  maladies. 

A  solution  of  ten  grains  of  nitrate  of  lead  in  an  ounce  of  water,  and  coloured 
(probably  with  alkanet),  constitutes  Liebert's  secret  remedy  for  cracked  nipples, 
aod  which  is  sold  in  Paris  and  Frankfort  under  the  name  of  '^  Oo9rrUiimte  in/aUtible 
ei  prompt,  contre  les  (jer^res  ou  crevasses  aux  seins  et  autresJ'  Two  very  fine 
leaden  nipple-shields  are  sold  along  with  the  solution.  The  solution  is  to  be  ap- 
plied to  the  nipple,  which  is  then  to  be  covered  with  a  shield ;  and  this  is  to  be 
repeated  each  time  after  the  child  has  done  sucking.  The  nipple  is  to  be  carefully 
washed  with  lukewarm  water  before  the  child  is  put  to  the  breast.  This  mode  of 
tieatment'has  been  tried  by  Dr.  Yolz,*  and  found  to  be  most  successful.  He  also 
speaks  very  favourably  of  the  use  of  this  solution  in  the  treatment  of  chapped 
hands  and  cracked  lips. 

Ledoyen's  disinfecting  fluid  is  a  solution  of  one  drachm  of  nitrate  of  lead  in  an 
ounce  of  water.  It  completely  destroys  the  unpleasant  odour  of  animal  and  vege- 
table substances  which  are  evolving  sulphuretted  hydrogen  and  hydrosulphuret  of 
ammonia;  but  there  is  no  evidence  to  show  that  it  has  any  power  of  destroying 
miasmata.* 

Le  Mattre  de  Babodanges"  has  employed  the  nitrate  both  to  destroy  putrid  efflu- 
via and  for  the  preservation  of  animal  substances.  Its  antiseptic  power,  however, 
IB  denied  by  the  Editor  of  the  Pliarmaceutkal  Journal  (vol.  vii.  p.  115). 

ADBnNlSTRATiON. — Nitrate  of  lead  may  be  administered  internally  in  doses  of 
firom  gr.  i  to  gr.  j  twice  or  thrice  daily  in  the  form  of  pill  or  solution. 

Externally,  a  solution  of  from  10  grs.  to  5J  of  the  salt  in  an  ounce  of  distilled 
water  is  osed. 

Nitrate  of  lead  was  introduced  into  the  Edinburgh  Pharmacopoeia  as  the  best 
Silt  for  the  preparation  of  iodide  of  lead  (see  ante^  p.  704). 


129.  PLXTMBI  ACETATES.  —  ACETATES  OF  LEAD. 

Five  compounds  of  acetic  acid  and  oxide  of  lead  are  known :  of  these  one  is  the 
neutral  acetate,  and  the  other  four  are  basic  salts. 

HexacetBte  (crystallized) 6PbO,A,3HO 

Trisaceiate 3PbO,A 

Diaoetate 2PbO,A^ 

Sesquiacetate     3PbO,2A 

Neutral  acetate  (crystal lizeil)     PbO,A,3HO 

*  Schroder,  op.  tit. 

*  Act.  Ac,  Cats.  Nat.  Curios,  vol.  i.  obs.  16  (qaoted  by  J.  F.  Gmelin);  Apparatus  MtdieamtH.  vol.  i. 
p.  419,  1795. 

'  A.  Oenier  and  OoBterdyek  Schacht,  quoted  by  Aschenbrenner,  Die  ntuem  Arzneimitttl .  1848. 

*  Medieiniselu  Zustimde,  Pforzheim,  1639  (quoted  by  Dierbach,  Die  neuesten  Entdeckungtn  in  der  Mat. 
Med.  Bd.  Ser,  S.  1»6, 1643|. 

'  Pharmaesutical  Journal j  vol.  vii.  pp.  63  and  110, 1847.  *  Acad,  dss  5ei«ficet,  8  Juin,  1846. 


Of  these  five  acelates  two  only  are  cmplojed  in  medicine,  namely,  the  nentnl 
acotate  and  tbe  diaeetale.  The  liesacelale  ia  Bometimee  found  in  comineruijil  whiU- 
lead  (see  ante,  p.  702}. 


1.  Plumbi  Acetas.  —  Neutral  Acetate  of  Lead. 

Fmmila  FM,\.     Eifuicalmt  Wright  163. 

HiSTOBY.-^Rayniond  Lull;  and  Isaac  IloUnndus  were  acquainted  with  this  nit 
in  the  I3ih  century.  It  Las  been  kootrn  by  seyeral  appellations,  as  twjar  of  trad 
(jtaerharum  saCiirni),  acetated  centse  (ceruaa  acrtala),  and  tujirraecfale  o/  Itatt 
(^plumli  mijieriicria'). 

Prefaration. — Tliougb  direclioos  are  given  in  the  Edinburgh  Pharnmoopceu 
for  its  preparation,  it  in  never  made  by  the  apothecary,  bat  ia  procured  frnm  per- 
sons who  manufacture  it  on  a  large  scale. 

The  Edinbargli  Calltgi  prepares  it  witli  Fyioligneoui  Acid  (D.  1034)  Oij;  Distilled  Wttn 
Oj ;  Lillinrgc  ^xit. 

The  protoxide  of  lead  combines  with  acetic  acid,  and  forms  a  definite  componnd. 
Acetate  of  lead  is  aoroetimea  procured  by  partially  immeraing  lead  in  pyroli^- 
ouB  or  crude  acetic  acid.  The  metal  attracts  oxygen  from  the  air,  and  the  oiude 
thus  formed  unites  with  the  acid.  When  leaden  plates  are  exposed  to  the  vbjnmi 
of  acetic  acid  in  the  air,  they  become  inenisted  wiih  a  mixture  of  subaccbit«  ud 
Bubcarbonatc  of  lead.  This  being  scraped  off  and  dissolved  in  acetic  acid,  yields 
the  crystallized  acetate  by  evaporation.  A  brown  or  impure  sugar  of  lead,  made 
by  digesting  litharge  in  rough  pyroligneous  acid,  is  manufactured  expressly  for  llw 
use  of  dyers  (Bmnde). 

pKOPEBTiES. — The  crystals  of  this  salt  belong  to  the  obliijue  prismatic  system. 

According  to  Mitscherlich,  they  ate  isoraorpbous  with  acetate 

Fig.  137.  of  baryta,  and  belong  to  the  right  prismatic  system.     Their  tiate 

is  sweetish  and  astringent.     In  a  dry  and  warm  atmosphere  thcj 

slightly  effloresce,  and  are  apt  to  be  decomposed  by  the  carbonic 

acid  of  the  air,  and  thus  to  become  partially  insoluble.     Wken 

heated,  they  fuse,  give  out  their  water  of  crystalliiatiun,  and  »t  a 

higher  temperature,  arc  decomposed;  jieldiog  acetic  acid,  aoetOM, 

carbonic  acid,  inflammable  gas,  and  water :  the  residunm  ii  ■ 

pyrophoric  mixture  of  lead  and  charcoal.     Acetate  of  lead  ta 

,_^  soluble  in  both  water  and  alcohol.     The  aqueous  solotion  feeUy 

Crifttal  of  Jctiait     reddens  litmus,  though  it  communicates  a  green  colour  to  IM 

of  itad.  juice  of  violets.     "  A  solution  of  the  neutral  acetate  is  partially 

decomposed  by  carbonic  acid:  a  small  quantity  of  oarbonate  a 

lead  is  predpitated,  and  a  portion  of  acetic  acid  is  set  free,  which  protects  Aa  it- 

maining  solution  from  further  change."' 

Charactcriftiot. — When  heated  willi  snlpburic  acid,  the  vapour  of  acetic  uiA  M 
disengaged.  Its  solution  is  known  to  contain  lead  by  the  tests  for  this  metil 
already  mentioned  (see  ante,  p.  690).  If  a  small  quanUty  of  acedc  acid  bo  added 
to  the  solution,  a  current  of  carbonic  acid  occasions  no  precipitate-  The  onlinan' 
acetate  of  tbe  shops  throws  down  a  scanty  white  precipitate  (earbonaU  o/Uad)  vita 
carbonic  acid.  When  charred,  it  readily  yields  globules  of  metallic  lead  on  t^ 
application  of  the  blowpipe  flame. 

CoupoHiTiON. — The  neutral  acetate  bus  the  following  composition  : — 

Alom.       Eq.  Wt.  Ptr  C«iK.  BemlitU. 

Oiidoor  LMd 1      .  .  .  iia     ....     58.95     ....     !,9Ji\ 

Awiio  Acid I    ...    51     ....    a«,84     ....    80.97 

WulM 3     ...    21     ....     U.ai     ....     14.33 


CiystalUzed  acetate  of  Lead  .  .     1 


.  100,00 


'  Domu,  Traiit  4t  CAtn.  t. 
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PuEiTY. — ^It  should  be  readily  and  completely  soluble  in  water.  Sulphuric  acid, 
or  sulphuretted  hydrogen  in  excess,  being  added  to  the  solution  to  throw  down  the 
lead,  the  supernatant  liquor  should  be  completely  volatilized  by  heat :  any  fixed 
residue  is  impurity. 

Dissolved  by  water.  By  carbonate  of  soda  a  white  precipitate  is  thrown  down  from  the 
solation,  and  by  iodide  of  potassium  a  yellow  one;  by  hydrosulphuric  acid  it  is  blackened.  Sul- 
phuric acid  evolves  acetic  vapours.  From  100  grains  dissolved  in  water,  sulphate  of  soda 
throws  down  80  grains  of  sulphate  of  lead. — Ph.  L. 

Entirely  soluble  in  distilled. water  acidulated  with  acetic  acid:  forty-eight  grains  thus  dis- 
solved are  not  entirely  precipitated  by  a  solution  of  thirty  grains  of  phosphate  of  soda. — Pk.  Ed. 

Physioloqigal  Effects,  a.  On  TegetnhUs, — Marcet  found  the  solution  of 
acetate  of  lead  injurious  to  plants;  but  Wiegmann  declares  it  to  be  inert,  and 
aaeribes  its  inertness  to  the  formation  of  an  insoluble  salt  (carbonate)  of  lead  by  the 
carbonic  acid  of  the  roots  of  the  plants. 

0.  On  Animah. — Orfila*  found  that  in  large  doses  the  acetate  of  lead  acted  on 
dogs  as  an  irritant,  and  caused  vomiting,  pain,  and  death.  When  the  action  was 
slower,  and  absorption  took  place,  an  affection  of  the  nervous  system  was  observed, 
marked  by  difficult  progression,  and,  in  some  cases,  convulsive  movements.  The 
mucous  membrane  lining  the  alimentary  canal  was  found  whitened  (owing  to  the 
chemical  influence  of  the  poison),  and,  where  the  action  was  more  prolonged,  red- 
dened. Injected  into  the  veins,  or  applied  to  wounds,  it  affects  the  nervous  system. 
Sohloepfer*  produced  colica  pictonum,  paralysis,  and  convulsions  in  dogs,  by  the  re- 
peated use  of  small  doses.  Dr.  A.  T.  Thomson'  gave  successively,  one,  two,  three, 
and  six  drachms  to  a  dog  without  any  ill  effect. 

y.  On  j^fan. — Applied  to  ulcers,  mucous  membranes,  or  other  secreting  surfaces, 
it  acts  as  a  desiccant  and  astringent.  It  reacts  chemically  on  the  albumen  of  the 
secretions  and  of  the  living  tissues,  and  forms  therewith  compounds  which  are  for 
the  most  part  insoluble  in  water  and  acids.*  Hence  the  difficulty  with  which  this 
nit  becomes  absorbed.  Some  of  its  compounds  with  organic  substances  are,  how- 
ever, rendered  soluble  in  water  by  acids  (as  the  acetic,  hydrochloric,  and  lactic).  In 
large  quantities,  acetate  of  lead  taken  into  the  stomach  acts  as  an  irritant,  and  causes 
eymptoms  of  inflammation  of  the  stomach,  viz.  vomiting,  burning  in  the  gullet  and 
stomach,  and  tenderness  at  the  pit  of  the  stomach;  but  these  are  usually  accom- 
psnied  with  colica  pictonum,  and  are  not  unfrequently  followed  by  convulsions,  coma, 
or  local  palsy .^  Ten  grains  taken  daily  for  seven  days  caused  tightness  of  the  breast, 
metallic  taste,  constriction  of  the  throat,  debility,  sallow  countenance,  slow  respira- 
tion and  circulation,  turgid  and  tender  gums,  ptyalism,  tightness  and  numbness  in 
the  fingers  and  toes,  no  nausea,  pains  of  the  stomach  and  abdomen,  bowels  confined." 
The  observations  of  Dr.  A.  T.  Thomson  and  others  (Van  Swieten,''  Reynolds,  La- 
tham, Laidlaw,  Daniell,  Christison,  &c.)  have,  however,  shown  that  injurious  effects 
from  the  use  of  large  doses  are  very  rare.  I  have  repeatedly  given  five  grains  three 
times  a  day  for  ten  days,  without  inconvenience.  This  dose  was  taken  for  a  fort- 
night.^ The  blue  line  on  the  gums  was  then  very  distinct,  and  the  patient  complained 
of  griping  pains  in  the  bowels.  A  young  man,  suffering  with  haemoptysis,  and 
nnckr  my  care  in  the  London  Hospital,  took  from  July  21st  to  Aug.  27,  1842, 
288  grs.  of  acetate  of  lead  :  at  first  in  doses  of  2  grs.,  then  3  grs.,  thrice  daily. 
The  leaden  line  on  the  gums  was  by  no  means  well  marked ;  at  least  I  have  seen 
it  much  better  marked  from  a  smaller  quantity  of  lead.     He  experienced  slight 

■  TozUol.  Oin.  *  Quoted  by  Dr.  Chriatison,  p.  507. 

>  Lomd.  Med.  Oax.  x.  691.  *  Dr.  C.  6.  Mitscherlich,  Brit.  Ann.  of  Med.  i.  304. 

■  Chriatiaon,  Treatise  on  Poisons,  3d  edit.  p.  G12  — In  a  recent  case,  an  ounce  of  acetate  of  lead  in  aola- 
tion  caused,  in  a  young  girl,  cullupRe  and  syncope,  followed  by  vomiting  and  convulsions.  Orfila  detected 
lead  in  the  urine  {Pharm.  Trans.  No.  vi.  p.  110). 

*  Laidlaw,  Lond.  Med.  Repos.  N.  S.  vi.  292. 

"*  Commentaries^  vol.  z.  p.  236,  Eng.  edit.  Van  Swieten  says  colic  was  induced  by  the  use  of  a  drachm 
of  I«id  in  an  emulsion  every  day  for  ten  days. 

■  In  the  Joum  de  Chim.  Mid.  (t.  vi.  21e  Serie,  p.  97)  a  case  is  related  of  death  from  this  salt.  The 
ptitient,  a  boy  of  fifteen  years  of  age,  affected  with  a  phthisical  maladv,  took  from  a  ^  gr.  to  grs.  ii  four 
times  a  day,  until  he  had  taken  130  grs.  without  any  ill  eflecf.  A  month  after  he  was  seized  with  colic, 
which  was  followed  by  paralysis  and  death. 
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grlpiogs.  The  hEotnoptj'sis  was  moat  distinctly  Tvliered  by  it.  Me  tocik  tlie  levl 
in  the  form  of  pills  in  combination  with  opiuui.  Dr.  Cbristiaon  lias  givim  elgbteee 
gmins  daily  for  eight  or  ten  days  without  any  unpleasant  symptcitus  whiileTer, 
except  once  or  twice  slight  colic. 

During  its  employment  the  gams  should  be  frequently  examined,  in  order  thtl 
thu  earliest  appearance  of  the  blue  line,  before  referred  to,  may  be  detected.  Wbea- 
ever  this  salt  gives  rise  to  any  obvious-  effects,  they  arc  tbo!^  of  the  plumbeous  pre- 
parations in  general,  and  which  have  been  already  described.  Its  medicinal  action, 
therefore,  is  sedative  and  astringent. 

Uses. — Acetate  of  lead  is  administered  xnterimlli/  to  diminish  the  dinmet«r  of  the 
capillary  vessels,  and  lessen  circulation,  secretion,  and  exhalation. 

Thus,  we  employ  it  in  profuse  discharges  from  the  mucous  membranes ;  as  from 
the  luogs,  alimentary  canal,  and  even  the  nrino-genitul  membrane.  In  the  milil 
cholera,  bo  common  in  this  country  tonards  the  end  of  summer,  I  have  found  ux* 
tatc  of  lead  in  corabiaation  with  opium  most  efficacious  where  the  chalk  mixture 
failed.  I  have  used  this  combination  in  a  few  cases  of  malignant  cholera,  and  in 
one  or  two  with  apparent  benefit.  In  colliquative  diarrhtea  and  chronic  dysentery 
it  occasionally  proves  serviceable.'  Id  phthisis  it  has  been  found  beneficial,  but 
only  as  a  palliative;  namely,  to  lessen  the  eipectoration,  check  the  night-sweats,  or 
stop  the  harassiog  diarrhoea.  Dr.  Latham'  speaks  most  favourably  of  the  use  of 
sugar  of  lead  and  opium  in  checking  purulent  or  semi-purulent  expectoration.  I 
have  repeatedly  seen  it  diminish  expectoration,  but  I  have  generally  fouod  it  fi!!  ' 
in  relieving  the  night-sweals,  though  J'ouquier  supposed  it  to  possess  a  spcdflo 
power  of  checking  them  :  they  are  more  frequently  beneGtcd  by  diluted  Bulphviid 
acid. 

In  sanguineous  exhalations  from  tbe  mucous  membranes,  as  cpistaiis,  btemcip- 
tysis,  and  haematemesis,  and  in  ntcrino  hemorrhage,  it  is  cmploycMl  with  the  view 
of  diminishing  the  calibre  of  the  bleeding  vessels,  and  thereby  of  stopping  the  £s- 
charge  :  and  experience  baa  fully  established  its  utility.'  It  may  be  employed  in 
both  the  acUve  and  passive  states  of  Lemorrhsge.  It  is  usually  given  in  comluiu* 
tion  with  opium. 

In  bronchitis,  witb  profuse  secretion,  it  proves  exceedingly  valuable.*  It  InB 
been  employed  also  as  a  remedy  for  mercurial  salivation.*  It  bos  been  applied  fnr 
this  afibction  in  the  form  of  gargle  by  Sommf."  Unless  care  be  lAkcn  to  wssh  tbe 
mouth  carefnlly  after  its  use,  it  is  apt  to  blacken  the  l^eth.  On  the  aame  prin- 
ciples that  we  administer  it  to  check  excessive  mucous  discbarges,  it  has  woi 
employed  to  lessen  the  secretion  of  pua  in  extensive  abscesses  attended  with  hcdfc 

There  are  some  other  cases  in  which  experience  has  shown  aectato  of  l«ad  it 
occasionally  serviceable,  but  in  which  we  see  no  neces-sary  connection  between  its 
obvious  effects  on  the  body  and  its  remedial  powers;  as  in  epilepsy,  chorea,  inler- 
mittents,  &c. 

As  a,  topiail  remedy,  wc  use  acetate  of  lead  as  a  sedative,  DStringent,  and  deM- 
cant.  An  ac|ueous  soIutioD  of  it  is  applied  to  infiamcd  part»,  or  to  secreting 
surfaces,  to  diminish  profuse  discharges.  Thus,  we  use  it  in  phlegmonous  inSun- 
mation,  in  ophthalmia,  in  nlcers  with  profuse  discharges,  in  gonorrhoea,  and  giMl 
In  the  sloughing  and  uleeralioD  of  the  cornea  which  attend  purulent  and  purtnlar 
ophthalmia,  its  uso  should  be  prohibited,  as  it  forms  a  white  compound  wbich  b 
deposited  on  the  ulcer,  to  which  it  adheres  tenaciously,  and  in  the  healing  beooma 
permanently  and  indelibly  imbedded  in  the  structure  of  the  cornea.     The  apfMir- 


^ii't. 


TVOIM.  Cull.  i-»»>.  T,  Ml. 


:•>  ia»,  >ii  Ihc  Editil-mtl,  Hid.  a 


■  Ri-ynold*.  TmiiJ.  tf  Coll.  Fkyi.  LsadiM.  ii 
•iH.  MItekell,  Aid.  p.OD;  gnd  Idlluin,  i>u.  or. 

•  II«<I«K«,  I.>ii4.  M'rf.  Uu  IUtS,  IMD. 

•  Aitkit.  attt.  <(.  utd.  i.  isa.  ' 
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anoe  produced  by  this  cause  cannot  be  mistaken :  its  chalky  impervious  opacity  dis- 
tinguishes it  from  the  pearly  semi-transparent  structure  of  even  the  densest  opacity 
produced  by  common  ulceration.*  The  white  compound  consists  of  oxide  ^acetate  ?) 
of  lead,  animal  matter,  much  carbonate  of  lead,  traces  of  phosphate  and  cnloride  of 
the  same  metal.' 

A  solution  of  acetate  of  lead  may  be  employed  as  a  disinfectant  instead  of  the 
nitrate  (see  ante,  p.  707). 

Administration. — Acetate  of  lead  may  be  administered  internally  in  doses  of 
one  or  two  grains  to  eight  or  ten  grains,  repeated  twice  or  thrice  daily.  Dr.  A.  T. 
Thomson  advised  its  exhibition  in  diluted  distilled  vinegar,  to  prevent  its  change  into 
carbonate,  which  renders  it  more  apt  to  occasion  colic.  It  is  usually  exhibited  in 
the  form  of  pill,  frequently  in  combination  with  opium.  Acetate  of  lead  and  opium 
react  chemiodly  on  each  other,  and  produce  acetate  of  morphia  and  meconate,  with 
a  little  sulphate  of  lead.  Experience,  however,  has  fully  established  the  therapeutic 
valae  of  the  combination.  Sulphuric  acid  (as  in  infusion  of  roses),  sulphates  (as  of 
magnesia,  and  soda,  and  alum),  phosphates  and  carbonates,  should  be  prohibited. 
Sulphuric  acid,  the  sulphates,  and  phosphates,  render  it  inert :  the  carbonates  facili- 
tate the  production  of  colica  pictonum.  Common  (especially  spring)  water,  which 
contdns  sulphates,  carbonates,  and  chlorides,  is  incompatible  with  this  salt.  •  The 
liquor  ammonise  acetatis  is  incompatible  with  it  on  account  of  the  carbonic  acid 
wnially  diffused  through  this  solution. 

L  GEUTP  PLUHBI  ACETATIS,  L. ;  Ungumlum  Plumli  AcetatU,  E.  D. ;  Unguen- 
twn  Saturninum^  Cerate  of  Sugar  of  Lead. — (Acetate  of  Lead,  powdered,  5v; 
White  Wax  gvj ;  Olive  Oil  Oj,i/. — Simple  Ointment  S^x ;  Acetate  of  Lead,  in  fine 
powder,  3j>  -^.—Ointment  of  White  Wax  ifej ;  Acetate  of  Lead,  in  very  fine  powder, 
ly,  2).  Mix.) — An  excellent  soothing  application  to  irritable  ulcers,  painful  exco- 
liatioDS,  and  blistered  surfaces. 

8.  PUUyB  FIEIBI  OPIATJ!,  E. ;  Acetate  of  Lead  and  Opium  P/7Z«.— (Acetate  of 
Lead  six  parts;  Opium  one  part ;  Conserve  of  Red  Bjoses  about  one  part.  Beat 
them  into  a  proper  mass,  which  is  to  be  divided  into  four-grain  pills. — This  pill  may 
be  made  also  with  twice  the  quantity  of  opium.) — ^Each  pill  contains  three  grains  of 
acetate  of  lead,  and  half  a  grain  of  opium.  I  have  before  stated  that,  notwithstand- 
ing a  mutual  decomposition  is  effected  between  acetate  of  lead  and  opium,  the  result- 
ing compound  is  a  most  efficacious  one.  The  Edinburgh  College,  therefore,  has  done 
wisely  in  countenancing  the  combination,  but  the  permission  to  vary  the  strength  of 
the  pill  is  highly  objectionable.  In  hsemoptysis,  profuse  secretion  of  bronchial 
mucus,  obstinate  diarrhoea,  and  dysentery,  its  effects  are  most  valuable.  Dose,  one 
to  three  grains. 

2.  Pluxnbi  Diaoetas.-r-Diaoetate  of  Iioad. 

Formula  2PbO,X.     Equivalent  Weight  275/ 

History. — This  compound  was  known  to  Basil  Valentine  in  the  fifteenth  century. 
It  owes  its  reputation  as  a  medicine  principally  to  the  praises  bestowed  on  its  solu- 
tion b^  M.  Goulard^  in  the  latter  end  of  the  last  century.  He  called  it  extract  of 
taium  (extractum  saturni).     It  is  frequently  termed  Goulard's  extract. 

Preparation. — The  following  are  the  directions  of  the  British  Colleges  for  the 
preparation  of  the  solution  of  diacetate  of  lead  (liquor  plumhi  diacctatk,  L.;  idumhl 
diacetatU  solutio,  E.;  plumhi  subacetatis  liquor,  J}.);  [Liquor  plumbi  subacetatis, 
U.S.] 

*  Dr.  Jacob,  Dublin  Hotpital  BeportSy  y.  360;  also,  Velpeau,  Lond.  Med.  Qaz.  Oct.  5,  1839. 
>  Dr.  Apjolin,  op.  eit.  p.  402. 

*  A  Trtatis«  on  the  Effects  and  various  Preparations  o/^l,tadj  particularly  of  the  Extract  of  Saturn^ 
f»r  different  Chirurgieal  Disorders,  2d  edit.  Lond.  1770. 
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sculdd,  blistered  surfaces,  and  irritable  cutaneous  affecliona.     Opinm  is  sometimtx 
ftdvuiitngcously  combined  irilb  it. 

i.  CERiTII  SAPflSlS  COHPOSITUl,  L. ;  Suap  Ceratf. —Ihia  contoins    sybacctaio 

of  li:ad.     It  has  bei'D  before  described  (stte  ante,  p.  553). 


130.  EMPLASTRUM  PLUMBI.  — PLASTER  OP  ItV.ATt. 

HiBToRY. — TLis  eompound  was  known  to  the  ancicuta:  both  Plinj'  and  CrUiu* 
givo  a  formula  for  a  plaster  used  b;  the  lUiman  surgcoDs,  nhich  is  almost  ideotieil 
vrith  tbot  for  the  officinal  plaster  of  lead.  It  is  commonly  sold  in  the  shop*  u 
iliarjighn  or  diachi/lnm  (from  jia,  ihrowjh,  and  xi>-<'i,  j'u"^*')'  It  is  tbc  fniplattmm 
lilharyi/ri  of  ibe  Dublin  Pharmacopatia. 

I'RKPAEATioN. — Tlie  following  are  the  direotions  of  the  British  Colleges  for  iu 
preparation : — 

TLb  Itmdon  CoUtgt  orders  of  Oiide  of  Leail,  rubbed  10  very  fine  powder,  ttv]  (On,  P.  S); 
Oli*eCXl  Cmg.ji  Waler  Oij.  Boil  iljem  logeilier  wiiL  a  slow  Sre,  coo«liii.lly  Mining,  aolil  A* 
oil  find  oxide  or  lead  nniie  inlolbeconiiilencenrn  |>Iii»lot;  but  il  wilt  Ix  proper  ID  addoocuia^ 
ally  a  lillle  boilitiji  wnler,  if  nearly  llie  whole  of  lliat  wbiob  v/at  used  in  ibe  beginniag  ghwU 
be  evaporated  beforp  Ibe  end  of  ihe  boiling. 

TbeEdiiUnirghC<itleBea[deno(Liihaise,iannepovt6Bi.%v,  Olive  Oil  l^ilj  ;  Wider  (Jei- 
Mix  ibem;  boil  aad  itirconetniilly  till  iba  oil  and  lilburge  unile,  replacing  die  water  ifitenpr 
»ie  loo  far. 

T)iB  Dublin  OiIh^or<tpr9orLillinrge,in  very  fine  powder,  At;  Olive  Oil  Cong,  ];  Water  0(j. 

Olive  oil  is  a  compound  of  oleine  (o/eale  of  glycerine)  and  margaiiDC  (mar^rM 
of  gli/ecrine).  When  subjected  to  heat  wilL  li&arge  and  some  water,  lue  oiido  of 
lend  combines  with  oleic  and  margaric  acid,  and  Bets  free  gtjccrine,  wbiub  remiin' 
dissolved  in  tbc  ivater.  Tbc  mixture  of  oleate  and  ntargarate  of  leac]  conslitBUa 
cmphutrum  pliimli  (see  iiiifc,  p.  549).  The  water  employed  in  this  proces*  Mfna 
two  purposes  : — it  moduratus  the  beat  und  facilitates  the  union  of  ibe  aelds  wiUi  lit* 
oxide  of  lead. 

W»ler . — j3,iHh1iiii  of  CJyniuie 

-   , ,     ,  ,      .  }  Oiide  of  Lcmrl — rn^;rrr::7n^„_^^:^^01»ie  of  Lsul Xl^lU. 

""'""' ""lOiid»ofLc«<l _::^^M=rB.™i«of  L«d    .  .  .  (  Pl-rt- 

Pboperties. — It  is  met  with  in  the  shops  in  cylindrical  rolls,  of  a  grayiftli  or  jd> 
lowisb-wbite  colour,  brittle  when  cold,  but  softening  and  ultimately  fusing  by  hnL 
It  is  insoluble  in  water,  and  nearly  so  in  uluohot.  Itbasno  taste,  buladigbt  thanj^ 
peculiar  odour. 

ChararttrisCict. — When  heated  it  fuses,  tben  decomposes,  gives  out  inSammiUo 
gas,  and  leaves  a  cnrboQaccous  residue,  which,  when  beated  in  a  close  vcEsel,  yi^ 
globules  of  lead.     Klher  disaolvca  oleote  but  not  niargarate  of  lead. 

CoMPOaiTlOS. — I.ead  plaster  consists  of  axdle  of  haA,  oleii-  aciil,  and  murgMn 
aeid.  The  proportiooa  have  not  been  precisely  ascertained.  The  two  coniponaJi 
which  oleic  and  margaric  acids  form  with  oside  of  lead  are  probably  baaio  salu. 

Effects  AND  Uses. — This  plaster  is  employed  in  surgery,  on  aceouut(>ritaidl>«> 
sivene.><s  and  the  mildness  of  its  local  action;  for  it  rarely  excites  irril&lioD.  Itli 
used  to  beep  the  edges  of  wounds  together  in  persons  with  delicate  skius.  SpTwl 
on  calico  it  forms  a  good  strapping  for  giving  support  and  causing  pre^ure  In  uloM 
of  the  leg — a  most  successful  mode  of  treating  tbern,  and  for  which  we  tite  tndebtH 
to  Mr.  Baynten. 

in  pharmacy  it  serves  as  a  basis  for  various  other  plasters. 

■  Jfiii.  .v«.  uiiT.  ca.  '  ill  jfnfHiM, : 
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L  IIPIiSTRUI  RESIN  J!,  L.  [U.  S.] ;  Emplastrum  Rmnosum,  E. ;  Resin  Plaster.— 
(Resin  Ibss  [^j,  EJ]  ;  Lead  Plaster  Ibiij  [gv,  EJ\,  To  the  plaster  of  lead,  melted 
with  a  slow  ore,  add  the  resin,  powdered,  and  mix.) — ^This  is  the  common  adhesive 
plaster  (emplastrum  adhsesivum),  and  is  kept  in  the  shops  ready  spread.  It  is  em- 
ployed to  retain  the  lips  of  wounds  in  contact,  as  in  cuts,  surgical  operations,  &o. 
It  is  more  adhesive  than  lead  plaster,  but  at  the  same  time  somewhat  more  irritat- 
ing, and  it  occasionally  causes  excoriation.  It  is  employed  as  a  strapping  for  dress- 
ing ulcers  on  Baynton's  principles  (see  Emplastrum  Resinse,  p.  553). 

I  EIPLA8TBIII  SAPONIS,  L.  E.  D.  [U.  S.]  -,  Soap  Plaster.— This  contains  lead 
plaster  (see  ante^  p.  553). 

t  miBlIEIiniM  PLUMBI  COMPOSITH,  L. ;  C<ympound  Ointment  of  Lead,— (Pre- 
pared  Chalk  ^vj ;  Dilute  Acetic  Acid  fg  vj ;  Plaster  of  Lead  ifeiij ;  Olive  Oil  fsxviij. 
Mix  the  chalk  with  the  vinegar;  and,  when  the  effervescence  has  ceased,  add  gradu- 
ally the  solution  to  the  plaster  and  oil  melted  with  a  slow  fire,  and  stir  constantly 
antdl  they  are  cooled.) — By  the  action  of  the  acetic  acid  on  the  chalk,  an  acetate  of 
lime  is  procured,  and  carbonic  acid  evolved,  and  the  acetate  of  lime  is  then  mixed 
with  lead  plaster  and  oil.  This  compound  is  an  imitation  of  KirMand*s  neutral  cerate, 
which  ifl  used  as  a  dressing  to  indolent  idcers.  It  is  employed  by  Mr.  Higginbottom,^ 
under  the  name  of  neutral  ointment^  as  a  defence  for  ulcers  after  the  application  of 
nitrate  of  silver. 


131.  Plumbi  Saoohaxas.  —  Saooharate  of  Iioad. 

Formula  PbO,Sac.     Equivakni  Weight  208. 

By  the  action  of  nitric  acid  on  sugar,  an  acid  has  been  obtained  which  is  known  by  the  various 
nmmes  of  axtJhtfdriCj  hydro-oxalic^  and  tacchark  acid.  The  formula  for  the  anhydrous  acid,  ac- 
cording to  the  analysis  of  Heintz,'  is  OH^O^sssSac.  Thaulow  had  previously  given,  for  the 
hydrated  acid,  the  formula  Ci>HH)>i4.  5H0. 

SaechtarattofUad  was  first  used  in  medicine  by  Dr.  S.  Elliott  Hoskins.'  This  salt  is  best  ob- 
tained by  saturating  an  aqueous  solution  of  saccharic  acid  with  fVeshly  precipitated  and  moist 
carbonate  of  lead,  added  in  small  successive  portions :  the  first  generally  dissolve,  but  afterwards 
the  aaocharate  falls  in  proportion  as  saturation  ensues,  in  the  form  of  a  white  powder,  wery 
^pariogly  soluble  in  boiling  water. 

Saccharic  acid  exerts  no  greater  action  on  phosphatic  concretions  than  malic  acid ;  and  saccha- 
rate  of  lead  is  inert;  but  the  acid  saccharate  of  lead  is  an  {ictive  decomponcnt  of  phosphatic 
calculi,  though  mild  in  its  action  on  the  living  tissues. 

Dr.  Hoskins  prepared  what  he  calls  nitro-saccharaie  of  lead  by  dissolving  a  portion  of  pulve- 
rized saccharate  of  lead  in  a  sufficient  quantity  of  cold  dilute  nitric  acid  (one  acid  to  nineteen 
water).  The  solution  was  filtered  and  gradually  evaporated,  by  which  amber-coloured  crystals 
in  the  form  of  regular  hexagonal  plates  or  prisms  were  obtained.  These  he  calls  the  nitro>sac- 
cherate  of  lead. 

Jt  aohUion  of  nUro-iaceharate  of  lead  was  prepared  by  moistening  one  grain  of  nitro  saccharate 
oflead  with  five  drops  of  pure  saccharic  acid,  and  dissolving  in  a  fluidounce  of  distilled  water. 
The  solution  was  bland  without  any  astringency,  though  it  possessed  a  slight  acid  reaction.  It 
acted  rapidly  on  phosphatic  calculi;  but  was  so  mild  in  its  influence  on  the  urethral  and  con- 
junctival membranes  as  to  be  tolerated  with  perfect  impunity.  Injected  into  the  bladder  of 
aheep  daily  for  several  weeks,  it  excited  no  untoward  symptoms.  It  was  thrown  daily,  or  every 
leoond  day,  into  the  bladder  of  an  old  gentleman  who  had  long  suffered  from  vesical  affection, 
accompanied  with  alkaline  urine,  phosphatic  sediment,  and  copious  formation  of  ropy  mucus. 
It  was  retained  in  the  bladder  for  fifty  minutes.  The  patient  was  much  benefited  by  the 
practice. 

lo  two  cases  in  which  calculi  existed  in  the  bladder  it  was  injected  without  any  injurious 
effect,  and  in  one  of  the  cases  with  positive  comfort. 

These  experiments  show  that  the  solution,  which  possesses  active  decomposinj^  powers  on 
phosphatic  calculi  out  of  the  body,  is  neither  irritating  nor  injurious  when  introduced  under  proper 
restrictions  into  the  bladder.  Farther  experiments,  however,  demonstrative  of  its  therapeutic 
value,  are  required. 

^       M  |_|_  I  _ M       ■■     llTll  .1  ..  _     _.  Jtm.     J-J L ■_-«_-^^1— ■ 

*  Essay  on  the  Use  of  Nitrate,  of  Silver ^  2d  edit.  p.  110. 
'  Chem.  Oaz.  vol.  ii.  p.  255, 1844 ;  also,  Brando's  Manual  o/Chemislrpf  vol.  ii.  p.  1315, 

*  Fkilosopkieal  Transactions  for  1843,  p.  7. 
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132.  Plumbi  Tannaa.  — Tannate  of  Lead. 
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Order  XXVIII.     IKON  AND  ITS  COMPOUN 
133.  FERRUM.— IRON. 

Si/mbol  Fe.     Equicatent  WrighL  2S. 

IIiiiTOitY. — This  metal,  called  bj  the  alcbjmista  Man,  % ,  was  knovn  in  (be 
inostunoieot  times.  Moac^,'nhofrequeDtly  meDtionsit,  represents  it  as  being  known 
to  tbe  antediluTinn  patriarchs.  It  was  employed  medicinally  at  a,  very  early  period, 
namely,  above  3200  yeara  ago.  Indeed,  it  appears  to  have  been  tbe  6r3t  miaoil 
uaed  internallj ;  and  a  cnrious  anecdote  is  given  of  its  introduction  into  mediciM. 
Melumpns  (u  shcpberd  supposed  to  possess  supernatural  powere)  being  applied  to 
by  Ipbieles,  son  of  Philacus,  for  a  remedy  againat  impolence,  slanghtcrcd  two  bulb, 
tbe  intestines  of  wbicli  be  cut  to  pieces,  in  order  to  attract  birds  to  an  augorj. 
Among  tbe  animals  nhicb  came  to  tbe  feast  was  a  vulture,  from  wbom  Alulampoi 

Erctended  (o  learn  tbat  his  patient,  wfacn  a  boy,  bad  stuck  a  knife,  wet  with  the 
lood  of  soma  rams,  into  a  consecrated  cbcstnut-lrce,  and  that  the  bark  bad  snbefr^ 
quently  enveloped  it.  Tbe  vulture  also  indicated  tbe  remedy,  namely,  to  procure 
tlic  knife,  scrape  oif  the  rust,  and  drink  it  in  wine,  for  tbe  space  of  ten  days,  by  which 
time  Ipbieles  vronld  be  lusty,  and  capable  of  begetting  children.  Tbe  advice  thu 
given  by  Melampus  is  said  to  have  been  followed  by  the  young  prince  with  the  mott 
perfect  success !' 

Natural  Distort. — Iron  is  met  with  in  both  kingdoms  of  natnre. 

a.  Is  Till  Ihoboihixid  Kisuddx. — Few  mliiereli  are  Tree  from  iron.  Il  i>  tbund  in  (I* 
mBiallic  state  (nuliK  iron,  meleoric  and  tertaslriBl),  in  combioallon  will]  oxygen  (Amuif iti,  nie* 
now  fnm,  l/nnnH  iton  lUmt,  end  nuuptdtc  inn  art),  with  sulpliur  (iron  pyrila,  nnd  magiulic  pftiM), 
with  cblorine  (in  ibe  mineral  called  ;ryroitna/il(),  and  with  oxygen  and  an  acid  (larlienau^  flilt- 
phalt,  lulplialt,  artnialt,  luitgttalt,taiUala!t,lanlaliU,  tilanxalt,  diramitt,  oxalalt,nnd  tiHcalt).  ilit 
ibe  colouring  principle  of  many  minerals.  Jt<  eiietooda  in  mineral  waters  has  been  tbcai^ 
noiiroil  (9«e  a»it.  p.  317). 

B.  In  THE  Oroihiiid  EiBonax. — It  occura  in  the  sibes  or  moal  planli,  and  in  the  blood  vd 
tome  other  parts  of  animnls. 

Extraction. — In  Sweden,  iron  is  ei1ract*d  from  ma^ndic  iron  ore  (FeO,Fe*0^ 
and  intwKwtM  iron  (FeH)*) ;  in  Englond,  principally  from  clai/  iron  ore  (an  tmpnn 
cwbonoto  of  iron,  FoO.CO'). 
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Clay  iron  ore  (teclmically  called  mine)  is  roasted  on  large  heaps  of  coal^  by  which 
it  loses  carbonic  acid,  water,  and  sulphur.  It  is  then  smelted  with  a  flux  (in  South 
Wales  thb  is  limestone;  in  the  forest  of  Dean,  clay)  and  coke.  The  flux  and  the 
earthy  particles  of  the  ore  run  down  into  a  dag  (chiefly  composed  of  silica  in  com- 
bination with  lime,  alumina,  magnesia,  and  the  protoxides  of  manganese  and  iron). 
The  carbonate  of  iron  is  deprived  of  its  oxygen  by  the  carbon  of  the  coke,  and  the  iron, 
in  combination  with  carbon,  is  melted  and  run  into  moulds,  where  it  cools  and  forms 
sow-metalf  ptg-metcU,  or  pig  irony  or  cast  iron  (^/errum  /usum^. 

Cast  iron  is  an  impure  carburet  or  mbcarburet  of  iron,  which  may  be  represented 
by  the  formula  FeH].  Besides  this  subcarburet  of  iron,  it  contains  usually  silicon, 
j^iosphortis,  and  manganese.  There  are  three  kinds  of  cast  iron,  viz.,  black,  gray 
or  mottled,  and  white. 

To  deprive  iron  of  the  substances  with  which  it  is  combined  in  east  iron,  the 
latter  is  successively  submitted  to  the  processes  of  refining,  puddling,  and  welding, 
by  which  it  is  converted  into  wrought  iron  C/errum  cumm).  The  essential  objects 
of  these  processes  are  to  bum  off  the  caroon  of  the  cast  iron  and  to  oxidize  the 
silicon,  by  which  silicic  acid  is  formed :  this  unites  with  oxide  of  iron.* 

Properties. — ^The  primary  form  of  the  crystals  of  native  iron  is  the  regular 
octohedron.  Pure  iron  has  a  whitish-gray  colour,-  or,  according  to  Berzelius,  is 
almost  silver-white.  When  polished,  it  has  much  brilliancy :  its  taste  is  peculiar 
and  styptic;  when  rubbed,  it  becomes  odorous.  Its  ductility  and  tenacity  are  great, 
its  malleability  comparatively  small.  Its  sp.  gr.  is  7.788,  but  diminishes  by  rolling 
or  drawing. 

Iron  is  magnetic  (see  ante,  p.  112).  Pure  iron,  commonly  called  soft  iron,  when 
mbjcct  to  the  influence  of  a  magnet,  becomes  magnetic  and  capable  of  attracting 
another  piece  of  iron;  but  immediately  the  influence  of  the  magnet  is  withdrawn, 
it  loses  its  ma^etic  property.  The  carburets  of  iron,  as  steel  and  cast  iron,  retain, 
on  the  other  hand,  their  magnetic  properties  under  the  same  circumstances,  and 
become  permanent  magnets.     When  heated  to  redness,  iron  ceases  to  be  magnetic. 

When  iron  is  exposed  to  moist  air,  it  becomes  covered  by  a  coating  of  hydrated 
oxide  of  iron,  called  rust  of  iron.  When  a  spot  of  this  is  formed,  the  metal  is 
npidly  oxidated,  because  there  are  formed  the  elements  of  a  voltaic  pile,  of  which 
the  mst  18  the  negative  pole,  and  the  metallic  iron  the  positive  pole.  The  oxidation 
ia  aooelerated  by  the  presence  of  carbonic  acid  in  the  air.  Bust  usually  contains 
ammonia.  When  iron  is  coated  with  zinc  to  preserve  it  from  rusting,  it  is  said  to 
be  galvanized.  Iron  and  zinc  are  two  elements  of  a  voltaic  pile,  of  which  the  iron 
18  negative  to  the  zinc. 

Considered  with  respect  to  its  action  on  acids,  iron  is  said  to  be  either  a4:tive  or 
passive.  In  general,  nitric  acid,  of  sp.  gr.  1.35,  acts  powerfully  on  iron,  and  forms 
m  solution  of  the  nitrate  of  iron.  Iron  which  undergoes  this  change  is  said  to  be 
active.  But  various  circumstances  (such  as  immersing  the  metal  in  fuming  nitric 
aeid,  &c.  &c.)  are  capable  of  throwing  the  iron  into  a  passive  condition,  in  which 
it  resists  the  action  of  acids. 

It  requires  a  very  intense  heat  (a 3300^  F.,  according  to  Daniell)  to  fuse  it,  and 
in  the  softened  state,  previous  to  melting,  it  is  capable  of  being  welded. 

Characteristics, — Iron  readily  dissolves  in  diluted  sulphuric  acid,  with  the  evolu- 
tion of  hydrogen  gas.     Fe+ HO,S(>«FeO,SO»+ H. 

The  solution  of  protosulphate  of  iron  readily  attracts  oxygen  from  the  air,  by 
which  a  portion  of  protoxide  (FeO)  is  converted  into  sesquioxide  of  iron  (FeK)*). 
Hydrosulphuret  of  ammonia  (NH',2HS)  occasions  a  black  precipitate  (FeS)  when 
added  to  the  solution.  Caustic  potash  or  ammonia  produces  a  whitish  precipitate 
(FeO,HO),  which  becomes  greenish,  and  ultimately,  by  exposure  to  the  air,  reddish- 
brown  (FeK)*,3H0).     Ferrocyanide  of  potassium  causes  a  white,  or  bluish-white 

*  For  farther  details  retpecting  the  manafacture  of  iroii|  see  the  article  ManvfactMrt  of  Irony  in  the 
Library  of  Uuful  KiunoUdgt;  alio,  Trtatisi  on  Iron  astd  Sutl,  in  Lardner^s  Cytlopadia;  and  Brande'i 
Mumual  ofClwmutry. 
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precipitate,  wbieh,  by  exposure  to  the  air,  nltirafitcly  becomes  bluo,  Ferridoyanide 
of  pnto^ium  occasions  a  dark  blue  precipitate,  called  TurQbaU'a  blue,  Binozideof 
nitrogen  coQiiuuDicutes  a  greenish-brown  colour  to  a  solutioa  of  protosalpbale  of  iron 
{..0  ...*,  p.  414). 

By  boiling  the  soludon  of  the  protosulphate  with  a  little  nitric  acid,  \re  obtain 
in  solnUoo  persulphate  of  iron.  This  jieids,  with  ferrocyanido  of  potussiutn,  a  blue 
precipitate  (Prussinn  blue);  with  ferridcyanide  of  potasaioin,  a  deep  green  solution, 
but  no  precipitate^  with  sutphocyanide  of  potasaiain,  a  red  colour,  owing  to  the 
formation  of  a  soluble  perBulphooyantdc  of  iron  (2Fe,3CyS'') ;  with  racconic  acid,  a 
red  coloored  liquid  (Fe'0',Mec) ;  with  gallic  or  tannic  acid,  a  pnrplc  or  bluish-black 
precipitate;  wiUi  succinate  of  ammonia,  a  light  brown  precipitate  (FeK)',28nc);  with  I 
benzoate  of  ammonia,  a  yellowish-brown  precipitate  (Fe°0',3Bi). 

Fhysiolooical  Effects,  a.  Of  UetaiUo  Iron. — Iron  is  probably  inert,  or 
only  acts  mechanically  (sec  ante,  p.  22T),  ao  long  as  it  retains  its  metallic  formi 
but  it  readily  oxidizes  in  the  alimentary  canal,  and  thereby  actjuires  medicinal  poirer 
(see  ante,  p.  229).  As  acida  promote  this  chemical  change,  acid  wines  and  froitf 
assist  in  rendering  the  metal  active,  while  alkalies  and  their  carbonates  have  aa 
opposite  effect.  The  oxidiiemeot  of  the  iron  is  attended  with  the  evolution  of 
hydrogen  gas,  which  gives  rise  to  unpletfaaut  emctations.  If  sulphur  be  taken  along 
with  iron,  hydrosulphurio  acid  is  developed.  Like  the  ferruginous  prepaiatioiu 
generally,  the  internal  employment  of  iron  causes  blackening  of  the  stools,  owing 
to  the  formation  of  the  hydrutcd  sulphurct  of  iron  (sco  axle,  p.  227).  The  nature 
of  the  effects  prodoccd  by  oxide  of  iron  formed  in  the  alimentary  cani|l  will  be  beet 
examined  hereafter  under  the  head  of  ferruginous  preparations.  I  may,  however, 
remark  here,  that  it  is  one  of  the  few  metals  which  by  osidizoment  is  not  rendered 
more  or  less  poisonous. 

ff.  or  the  FeiTUglnona  Compounds,  oa.  On  Veffe/abli'». — Most  of  the  com- 
pounds of  iron  do  nut  appear  to  be  hurtful  to  plants;  at  least,  this  is  the  cas«  witti 
the  oxides.'     The  sulphate,  however,  is  injurious  to  vegetation. 

0^.  On  AnimaU. — The  effects  of  the  femiginous  compounds  on  animals  generally 
are  similar  to  those  on  man.  It  is  stated  that  in  animals  to  whom  iron  has  been 
given  for  a  considerable  time,  the  spleen  baa  been  found  smaller,  harder,  and  deostt 
(see  ante,  p.  230).  Tho  liver  is  also  said  to  have  been  affected  in  a  similar  aaxttBi, 
though  in  n  somewhat  slighter  degree. 

Yj.  Oa  Mim. — The  heal  effects  of  the  sulpbat«,  nitrate,  and  sesquiohloride  <f 
iron  are  those  of  caustics  and  irritants,  and  these  preparations  accordingly  mik 
amongst  poisons. 

Most  of  the  fermginouB  preparations  are  astringent;  that  is,  they  coostringe  th 
parts  with  which  they  ore  in  contact,  and  thereby  diminish  secretions  and  ohe(i 
sanguineous  discharges.  Thus,  when  swallowed,  they  repress  the  secretions  md 
exbulatton  of  the  gnstro-intestinal  membrane,  and  thereby  render  the  alvine  evwo- 
tions  more  solid,  and  even  occasion  costiveness.  The  sulphate,  nitrate,  and  sotqiu- 
chloride  of  iron  are  the  most  powerful  of  the  ferruginous  astringents.  AdminiauieJ 
in  large  quantities,  or  when  the  alimentary  oanal  is  in  on  irritable  condition,  all  the 
compounds  of  iron  are  liable  to  excite  lieikt,  weight,  and  uneasiness  at  the  pra>cordia, 
nausea,  and  even  vomiting,  and  sometimes  purging.  The  oxidca  and  the  carbonate 
of  iron  are  very  mild  topical  agents. 

Bvfore  the  chalybcates  can  produce  constitutional  oSccts  they  most  booone 
absorbed.  Under  their  use,  the  blnod  frequently  acquires  a  more  scarlet  colour, 
owing  to  an  increase  In  the  number  of  its  colouring  particlos.  Tiodemann  toi 
QmeilQ*  have  detected  it  in  the  serum  of  the  blood  of  the  portal  and  meaenterio 
veins  of  borsca  and  dogs,  to  whom  they  administered  either  the  sulphate  or  eUorid«. 

'  Da  Ci.n«ollt,  P*»j    Vlg   1837, 

■  nil,  1.4.  d.  W.tt  a-/ -.It*.  S<Aii.  aiu  i,  Wgti,  u.  Darmk. 
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Ocoasionalljy  too,  iron  has  been  found  in  the  urine.  Moreover,  Menghini^  asserts 
that  the  quantity  of  iron  in  the  blood  of  dogs  may  be  increased  by  feeding  them  on 
flnbstanccs  mixed  with  this  metal.  Lastly,  iron  has  been  detected  in  the  milk  of 
animals  to  whom  the  oxide  had  been  administered." 

The  remote  constitutional  effects  of  chalybeates  have  been  already  described 
(see  ante,  pp.  227-229).  These  preparations  I  have  ventured  to  call  hsematinics, 
on  account  of  their  influence  in  augmenting  the  amount  of  haematin  in  the  blood. 

Unlike  the  antispasmodic  spana^mics  (arsenic,  silver,  copper,  bismuth,  and  zinc) 
before  noticed  (see  antCy  p.)  224,  as  well  as  lead  and  mercury,  the  chalybeates  do 
not  excite  cramps,  convulsions,  paralysis,  or  narcotism,  when  administered  in  hirge 
doses  or  for  a  long  period. 

.  Uses. — The  general  indications  and  contra-indications  for  the  use  of  chalybeates, 
as  well  as  a  notice  of  the  principal  maladies  in  which  they  are  employed,  have  been 
already  given  (see  ante,  pp.  229-230).  In  the  Dublin  Pharmacopceia,  metallic 
iron  is  ordered  to  be  used  in  the  various  forms  of  rod  irony  iron  wire,  and  turnings 
and  filings. 

1.  FERU  FILnM,  Ph.  Edin.  [U.S.];  Ferrum  in  Fila  Tractum,  Ph.  Lend.;  Ferri 
Fila,  Ph.  J).)  Iron  Wire, — This  is  used  for  pharmaceutical  purposes  only;  as  for 
the  preparation  of  iodide  of  iron,  stdphate  of  iron,  rust  of  iron,  and  tartarized  iron. 
The  London  Pharmacopoeia  states  that  it  should  be  flexible^  but  not  elastic. 

1.  FEKU  R4MENTA,  L.  [U.  S.];  Ferri  Limatura,  Ph.  Edinb.;  Ferri  &ohs,  Ph. 
Dab.;  Iron  Filings. — These  are  generally  procured  from  the  workshop  of  the 
smith,  and  are  usually  impure,  being  mixed  with  the  filings  of  other  metals,  &c. 
The  magnet  is  commonly  employed  to  separate  the  ferruginous  from  other  particles, 
but  it  docs  this  imperfectly,  as  various  impurities  cling  to  the  iron  particles.  The, 
only  way  to  procure  them  pure  is  by  filing  a  piece  of  pure  iron  with  a  clean  file. 

Iron  filings  are  employed  in  pharmacy  for  the  preparation  of  sulphuret  of  iron, 
tuiphate  of  iron,  and  iodide  of  iron. 

In  medicine  they  have  been  administered  as  an  antidote  in  poisoning  by  the 
aoluble  salts  of  copper  and  mercury  (see  ante,  p.  203).  The  iron  reduces  them  to 
the  metallic  state.  The  following  formula  explains  the  action  of  iron  on  a  solution 
of  sulphate  of  copper:  CuO,SQ''-f-Fe=Cu4-FeO,SO». 

Iron  filings  are  accounted  anthelmintic,  especially  for  the  small  thread-worm 
(see  ante,  p.  259).  They  have  been  used  also  as  an  astringent  application,  to 
repress  fetid  secretion  of  the  feet.  They  have  likewise  been  employed  to  produce 
the  constitutional  effects  of  the  chalybeates;  but  for  this  purpose  they  are  inferior 
to  most  of  the  ferruginous  compounds  (see  ante,  p.  226). 

The  dose  of  iron  filings  is  from  ten  to  thirty  grains,  given  in  the  form  of  an 
electuary  made  with  treacle,  honey,  or  some  other  thick  substance. 

t.  PDIKIS  FERRI,  D.  [Ferri  Fuhis,  U.  S.];  Foicder  of  Iron.— This  is  iron  in  fine 
powder,  and  obtained  in  the  metallic  state  by  the  action  of  hydrogen  on  sesquioxide 
of  iron. 

The  Dublin  College  orders  of  Peroxide  of  Iron,  Zinc  in  small  pieces,  Oil  of  Vitriol,  Water, 
of  each  a  sufficient  quantity;  introduce  into  a  gun  barrel  as  much  of  the  peroxide  of  iron  as 
will  occupy  the  length  of  about  ten  inches,  confining  it  to  the  middle  portion  of  the  barrel  by 
plugs  of  asbestos.  Let  the  gun  barrel  be  now  placed  in  such  a  furnace  as  is  used  for  organic 
analysis,  one  end  of  it  being  fitted,  by  means  of  a  cork,  into  a  bent  adapter  whose  further  ex- 
tremity dips  in  water,  while  the  other  end  (of  barrel)  is  connected  with  a  bottle  containing  the 
zinc  and  water;  with  the  intervention,  however,  of  a  desiccation-tube,  including  fragments  of 
caustic  potash,  and  a  small  bottle  half  filled  with  oil  of  vitriol.  Matters  being  thus  arranged,  a 
little  oil  of  vitriol  is  to  be  poured  into  the  bottle  containing  the  water  and  zinc,  with  the  view 
of  developing  a  sufficiency  of  hydrogen  to  expel  the  air  from  the  interior  of  the  apparatus.     As 


*  Menghini,  De  Ferrearum  particularum  progressu  ad  sanguinem,  in  the  Comment.  Acad.  Bonon.  t.  ii. 
pt.  ill.  p.  475.  (A  notice  of  these  is  given  by  Bayle,  in  his  Bibliothique  de  Thirapeutiqutj  t.  iv.  Paris, 
1837.) 

'  Chevallier  and  O.  neary,  Joum.  de  Chim.  Mid.  sir.  2e,  tome  v.  p.  200, 1830. 
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parotide  of  iron  muii  be  surrounded  wilh  ignited  cbarcoal, 
low  led  heat,  llie  oil  o(  vitriol  b  lo  be  gradually  added  to  the  zinc,  w  »  lo  atiue  a  steady  oiir> 
tent  ofbydiogeu  ID  pass  ihroiigh  ihe  oil  of  vitriol  and  deiicaation-lube  into  the  p'"  bnirel.  At 
uxm  as  the  reduction  of  Ibe  oxide  is  completed,  which  may  be  jadged  to  hare  taken  ptj«  when 
the  gaa  biibbtei  eicape  at  apparenily  the  lame  rate  through  the  waiei  in  which  Ih*  ailupMr 
lermlnalcs.  nnd  ibiough  the  bottle  containiog  the  oil  of  vitriol,  Ibe  Are  is  to  be  moTel  (■  tlvw 
curifnlof  hydrogen  being  still  conlinued),  and,  when  the  eud  barrel  baa  assumed  the  lempert- 
ta  should  be  eWtaeled,  and  preterved  in  on  accurately  st»^i{i«id 


ualy  calcined  in  an  open  veMel.  two 


battle. 

(The  U.S.  Pharvi.  orJera  nf  Subcatbonate  of  Iror 
pounds  and  a  hair,  oi  a  convenient  quantity. 

Into  a  WRHight  iron  reduclion-tubr,  or  about  fbar  inches  in  diameter,  inttoduee  Hit  Mabaw- 
bonate,  coniained  in  an  incomplete  sbeet'iion  tube,  open  at  both  ends,  mads  by  bending  tbe  ireo 
into  the  Ibrni  of  a  cylinder,  and  or  such  a  sise  aa  to  fill  loosely  about  seven-eighths  of  the  raduo 
lioii-tube.  Place  tbe  reduction -tube  longUudinall/  in  an  oblong  charooat  rurnaf^i  anil,  bf  means 
oraBeir-regulBiiaggeneiBtororhydrogen.paas  through  it  a  stream  oT  thRt  gas,  pteviiuisly  gmrtdal 
by  bubbbng  luccessively  through  solution  of  subacetale  of  lead,  diluted  wilb  throe  limes  In 
volume  of  WRlcr,  and  through  milk  of  lime,ieverBlly  coniained  in  half-gallon  bottles,  about  on*' 
third  lillcd.  Connect  with  the  further  extremity  of  the  reduction-tube  a  lend  tulie  bent  M  ■•  ta 
dip  into  water.  Malie  all  tlie  jnoctions  air'tiglit  by  appropriate  lutes  |  and,  wb 
has  paiied  long  enough  to  All  the  whole  of  the  apparatus,  to  the  exclusion  of  Dimoaph«rie 
light  tlie  fire,  nnd  bring  that  pan  of  (he  reduction- lube  occjipied  by  tbe  ■ubcarhonale  U>  ■  daH 
led  heat,  which  must  be  kept  up  so  long  as  the  bubbles  of  hydrogen,  breaking  rrom  the  wiwr 
covering  the  orifice  of  the  lead  tube,  are  smsllet  dian  those  pasting  thraugh  tbe  milk  of  lima. 
When  the  reduction  is  oompleted,  removB  the  fire,  and  allow  the  whole  to  cool  to  the  ordiaBif 
temperature,  keeping  op,  during  the  refrigetaiion,  a  moderate  current  of  hydrogen  throu^  in 
apparatus-  Laetly,  withdraw  the  reduced  irtin  from  the  reduction-tube,  detach  il  from  ibe  sbMl- 
iron  lube,  and,  having  powdered  it,  keep  it  in  well-stopped  bottles. 

When  two  pounds  and  a  half  of  subeatbonste  of  iron  are  operated  on,  the  process  acnpin 
from  five  to  eight  hours.] 

By  the  niutuol  action  of  zinc,  water,  and  aulpburic  acitl,  bydrngen  gaa  ia  diMD- 
gaged,  ntid  enlphate  of  sine  formed  id  solution  (ace  ante,  p.  297).  To  deprive  it 
of  moisture,  the  gas  is  pag.'Ufd  through  a  tube  containing  caustic  potAeb,  and  dao 
through  u  bottle  in  which  is  contained  oil  of  vitriol.  The  itried  hydrogen  gu  if 
then  transmitted  through  tbe  gun  barrel  containing  peroxide  of  iron  hcrtt«I  to  red- 
ness; renotion  ensues,  and  the  produclA  ore  water  and  metric  iroD.  FH>^-{-3tlB 
2F+3nO. 

This  preparation  was  introduced  into-  medicine  by  QiteveDDe,  ss  a  substitute  fif 
porpbyriscd  iron.  The  mode  of  obtaining  it  on  the  small  scale  was  described  by 
Thihierge,  Jun.,'  nnd  on  tbe  large  scale  by  Soubeiran  and  DublaDc*  The  lilUf 
employed,  instead  of  gun  barrels,  cast  iiv^n  water-pipes  nearly  five  inches  in  diaoiMtr. 

The  temperature  at  nhioh  the  reduction  is  effected  greatly  modifies  the  proptftiei 
of  the  product.  If  the  heat  bo  insufficient,  tbe  reduction  is  not  effected ;  if  it  bt 
.  too  high,  the  metal  is  agglutinated  in  ductile  plates.  If  reduced  at  a  bright  nJ 
heat,  tbe  metal  is  wliite,  like  silver;  but  if  obtained,  aa  recommended  by  Magnos 
at  the  temperature  of  a  spirit  lump,  it  is  on  exceedingly  porous  blacJf  potrder  wbkh 
readily  inBauies  at  ordinory  temperatures  in  tbe  air  (^Jlfft'jnw'i  pyrophnric  iron). 

Pulvit  Frrri,  Ph.  Dub.,  when  properly  prepared,  is  in  the  form  of  a  alal^-gnj 
impalpable  powder.  It  is  readily  autt;d  on  by  the  dilute  aeids ;  hydrogen  ^  M 
evolved,  anil  a  protosalt  of  iron  formed  in  solution.  No  traces  of  eulphai«Ud 
hydrogen  should  be  given  out. 

As  u  medicine,  it  possesses  the  general  qualities  of  the  chalybeatcs  already  de- 
scribed. It  is  superior  lo  iron  Glings  on  account  of  its  more  ready  solubility  ia 
the  juices  of  the  stomach  and  bowek.  Unlike  most  of  the  ferruginous  compouirdt, 
it  is  without  no  inky  flavour,  and  U  not  liable  to  blacken  the  leeih.  Its  actioD  on 
the  system  is  like  tfa&t  of  the  pnitosullH  (proto-carbonate  for  example)  of  iron.  Ai 
a  chiUybeate  if  is  objectionable  on  account  of  tbe  difficulty  of  preserving  it  from 
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i,  and  on  aoooant  of  tlie  unpleasant  eractations  of  hydrogen  gas  to  which 
ii  jriyes  rise. 

The  dose  of  it  is  from  one  or  two  grains  to  ten  or  twelve,  in  the  form  of  pills  or 
bdiis. 


134.  FERRI  OXYDUM  NIGRUM.  — BLACK  OXIDE  OF 

IRON. 

FonrnJa  FeK)*  =  FeO,Fe»0».    EquwakrU  WeigfU  1X6. 

HiSTORT. — ^It  was  first  employed  as  a  medicine  by  Lemery  in  1735.  It  is  the 
muMTfial  ethiops  {sethiops  martialis)  of  some  writers,  and  the  oxydum  ferroto-ferri* 
cum  of  Berselius.  It  is  sometimes  termed  the  magnetic  oxide  of  iron  {ferri  oay- 
Aim  nuMgneticumy  D.);  and  sometimes  the  deuUxcide  of  iron. 

Natural  History. — It  occurs  in  the  mineral  kingdom  under  th6  name  of 
magnetic  iron  ore,  the  massive  form  of  which  is  called  native  loadstone.  It  is 
found  in  Cornwall,  Devonshire,  Sweden,  &c 

Preparation. — Directions  for  its  preparation  are  given  by  both  the  Edinburgh 
and  Dublin  Colleges^ 

The  Edinburgh  College  orders  of  Sulphate  of  Iron  §vj;  Sulphuric  Acid  (rommercial)  fjij 
and  f^ij ;  Pure  Nitric  Acid  f^iv;  Stronger  Aqua  Ammonias  f5ivss;  Boiling  Water  Oiij.  Dis- 
solre  half  the  sulphate  in  half  the  boiling  water,  and  add  the  sulphuric  acid;  boil;  add  the 
nkrio  acid  by  degrees,  boiling  the  liquid  after  each  addition  briskly  for  a  few  minutes.  Dis- 
solre  the  rest  of  the  sulphate  in  the  rest  of  the  boiling  water;  mix  thoroughly  the  two  solo* 
tioDt;  and  immediately  add  the  ammonia  in  a  full  stream,  stirring  the  mixture  at  the  same 
time  briskly.  Collect  the  black  powder  on  a  calico  filler;  wash  it  with  M'ater  till  the  water 
is  scarcely  precipitated  by  solution  of  nitrate  of  baryta ;  and  dry  it  at  a  temperature  not  ex- 
•aading  ISCfi. 

The  object  of  the  first  part  of  this  process  is  to  convert  the  sulphate  of  the  prot- 
oxide of  iron  into  the  sulphate  of  the  sesquioxide.  This  is  effected  by  adding  nitric 
•eid  to  the  boiling  solution.  The  acid  gives  oxygen  to  the  protoxide,  while 
bmozide  of  nitrogen  gas  escapes.  The  additional  quantity  of  sulphuric  acid  is 
nqpired  to  enable  the  salt  to  preserve  its  neutrality,  and  prevent  the  deposition  of 
a  basic  sulphate  of  the  sesquioxide.  If,  however,  the  sulphate  of  iron  directed  to 
be  used  be  a  pure  protosulphate,  the  additional  quantity  of  sulphuric  acid  ordered 
by  the  Edinburgh  College  is  not  sufficient  for  the  purpose.  On  the  addition  of 
ammonia  to  the  mixed  solution  of  the  protosulphate  and  sesquisulphate  of  iron,  a 
compound  of  the  hydrated  protoxide  and  sesquioxide  of  iron  is  precipitated.  This 
if  to  be  washed  with  water  until  all  traces  of  sulphuric  acid  are  got  rid  of. 
When  dried  at  180°  it  constitutes  the  ferri  oxidum  nigrum  of  the  Edinburgh 
Fharmaoopoeia. 

The  Dublin  CoUege  orders  of  Sulphate  of  Iron  Jxij;  Solution  of  Caustic  Potash  §liv;  Distilled 
Water  a  sufficient  quantity.  ConTert,  as  is  directed  in  the  formula  for  Ferri  Peroxydum  Hydratum, 
eight  ounces  of  the  sulphate  of  iron  into  a  persulphate.  To  the  solution  thus  obtained,  add  the 
ftlar  remaining  ounces  of  the  sulphate  of  iron,  first  dissolved  in  half  a  pint  of  distilled  water.  Mix 
well  the  resulting  liquid  with  the  solution  of  caustic  potash,  and,  having  boiled  for  five  minutes 
is  Ml  iiOD  vessel,  collect  the  precipitate  on  a  calico  filter,  and  wash  it  with  boiling  distilled 
wmter  until  the  liquid  which  passes  through  ceases  to  give  a  precipitate  when  dropped  into  d 
solution  of  chloride  of  barium.  Lastly,  let  the  precipitate  be  dried  by  a  steaip  or  water  heat, 
aody  baving  been  first  reduced  to  a  fine  powder,  let  it  be  enclosed  in  a  well-stopped  bottle. 

Scales  of  iron  (ferri  oxydi  squamai)  are  a  mixture  or  combination  of  protoxide 
and  sesquioxide;  but  they  are  not  uniform  in  constitution.     They  were  formerly  in 


There  are  several  other  methods  of  proc|;iring  this  compound.  In  the  Paris  Codex 
it  IB  directed  to  be  prepared  by  covering  iron  with  water  and  exposing  the  mixture 
to  the  air ;  then,  by  elutriation,  separating  the  black  powder. 

Pboperties. — magnetic  iron  ore,  FeOjFeH)*,  occurs  earthy,  compact,  lamelliform, 
and  crystallized  in  the  form  of  the  regular  octohedron. 
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Sfolei  of  oxide  of  iron  (^f-rri  ')X^<U  tquamx.  Pb.  Dub,)  rary  somewhat  in  their 
properties  and  compoution.  Tboinn?rfira/e<,  6FeO,Fe<0',  are  blncki&li  gnjr,  ponraty 
and  brittle      Tbe  mtier  tcaht,  4FeO.FeK>,  are  redder. 

Jli/draUd  black  oxide  of  iron  (ferrt  oxydum  nixjrum,  Pb.  Ed.)  contains  about 
seven  per  cent  of  water.  It  is  a  gra^iah-black  powder,  witb  a  velvety  appeanace, 
and  is  strongly  magnetic.  It  dissolves  in  bydrocbloric  acid  witbout  effervescence. 
According  to  the  Edinburgh  Pharmacop(ei&,  its  properties  are  as  follows: — 

"Dark  grayish-Wack:  strongly  aitrHCiai  \<y  ilia  moKnel:  tienl  expels  wsler  rrom  il:  miirialie 
BcidclitsolveailentitBly;  andainmoninprecLpiiaieso  black  powder  from  lliinoliiuon." — Fk.E4. 

CouFOSiTiON. — Magnetic  t'ron  ore  has  the  following  compoKtion ; — 


Atoma.    X(.  W 


OIjrjMi 4  .  .  .    M  .  ,  .    S? 

Ua^etic  Iron  Ora  .,  1  ...  US  ...  100 

Scalei  of  oxide  of  iron,  according  ti 


Bt-Wi. 


Mosauder,  have  the  following  compoaUon:— 

Oalirldftr.  Jntr  I.arrr. 


Hydrated  blark  oxide  of  iron  (ferrioxydum  nigrum,  Pb.Ed.),  called  by  Wohlar' 
mthiopi  martialii  hydraUim,  has  the  following  composition : — 

Atttru.  Sq.Wi.     p4rCt.  Aivmt.   Sq.Wi.    PtrCi- 

Km a  .  .  .    94  .  .  .    B7.S)       fProlpiiileoflr.iB  .  I  .  .  .    X  .  .  .    «f 

Oxnan 4  .  .  .    91  .  .  .    IS.S  SnquiniidsorirfV  1  .  .       M  .  .  .   lU 

WaSr 1  .  .  ,      9  .  .  .     73    or    W.Wf 1  .  .  .      »  ...     It 

Bydultd  Bluk  Oiide  of  Iron  .  1  .  .  .  ISS  .  .  .  lUO.oJ       [ .  I  .  .  .  in  .  .  .  UM 

PusiTT. — Black  oxide  of  iron  should  be  readily  soluble  in  bydrocblorio  add, 
witbout  effervescence;  by  which  the  absence  of  metallic  iron  ia  shown. 

Phtsiolooical  Effrcts  and  Uses. — These  are  similar  to  those  of  the  ehaly- 
beates  in  general,  and  which  have  been  already  described.  It  does  not  produce  low 
irritation.  It  is  a  more  valuable  preparation  than  tbe  sesquioside,  in  ooneequeOH 
of  being  more  readily  soluble  in  the  fluids  of  the  stomach. 

An  MINISTRATION. — Dose  from  grs.  v  to  9j  or  morej  twice  or  thrice  daily. 


135.  FERHI  SESQUIOXyDUM.— SESQUIOXIDE  OP  IRON. 

i"Dnin./a  Fe'C.      Equitalnt  Wrighl  80. 

HiSTORT. — Oeber^  was  acquainted  with  this  substance,  which  he  calls  cncu 
tnariin.  It  was  probably  known  long  before  his  time.  It  is  the  rrd  oxide  of  irff 
(ferrt  axi/dum  mbrum),  or  prroxUc  of  iron,  of  some  writers. 

Natural  History. — It  is  fonnd  native  in  the  cryslalliied  slate  (ipfctdar  im, 
micaceous  iron,  or  iron  i/lancr)  and  in  globular  and  stBtm;titicraaBse«(r«^A«nn4i/li)lt}: 
the  finest  specimens  of  the  first  occur  in  the  Isle  of  Elba  ;  tbe  seuond  b  found  twir 
Ulverslone,  in  Lancashire,  and  in  Saiony.  Itfd  ochre  b  sesquioxide  of  iron  io  ■ 
Bofl  and  earthy  form.  lleiUk,  or  red  diaik,  is  an  argillaceoos  substaaoe,  vhick 
owes  its  colour  to  sesquioxide  of  iron. 

Hydratcd  sesquioxide  of  iron  is  also  found  native,  and  will  be  noticed  sabae^oenll;' 

Preparation. — There  are  several  modes  of  preparing  thb  compoaod: — 


Pbdabationj  Pbofertibs. 
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TL  ^y  pwoipltfttion  from  Sulphate  of  Ztoxl 

The  Lontkm  CoOege  ordets  of  Sulphate  of  Iron  Viy ;  Carbonate  of  Soda  Viv  and  Jij ;  Water, 
boiliog,  CoHg.  vj.  Dissolve  the  sulphate  of  iron  and  carbonate  of  soda,  separately,  in  three  gal- 
lons of  water;  then  mix  the  liquors  together,  and  set  them  by,  that  the  powder  may  subside. 
Lastly,  the  supernatant  liquor  being  poured  off,  wa^h  what  is  precipitated  with  water,  and  dry  it. 

The  Edinburgh  College  employs  of  Sulphate  of  ^ron  §iv;  Carbonate  of  Soda  Jv;  Boiling 
Water  Oss;  Cold  Water  Oiijss.  Dissolve  the  sulphate  in  the  boiling  water,  add  the  cold  water, 
and  then  the  carbonate  of  soda,  previously  dissolved  in  about  thrice  its  weight  of  water.  Collect 
the  precipitate  on  a  calico  filter;  wash  it  with  water  till  the  water  is  but  little  atTected  witli 
solution  of  nitrate  of  baryta,  and  dry  it  in  the  hot-air  press,  or  over  the  vapour  bath. 

The  Dublin  College  orders  of  Hydrated  Peroxide  of  Iron  any  convenient  quantity.  Place  it 
in  an  oven  on  a  few  folds  of  filtering  paper,  and  when  it  has  become  dry  to  the  touch,  transfer 
it  to  a  covered  crucible,  and  expose  it  for  a  few  minutes  to  an  obscure  red  heat. 

In  this  process  one  equivalent  of  sulphate  of  iron  is  decomposed  by  one  equivalent 
of  carbonate  of  soda ;  and  the  products  of  their  mutual  reaction  are  one  equivalent 
of  carbonate  of  the  protoxide  of  iron,  which  is  precipitated,  and  one  equivalent  of 
lulphate  of  soda,  which  remains  in  solution.  FeO^SO*  -f-  NaO^CO'  =  FeO.CO*  -f 
NaO^SO". 


Matzbijlls. 


CoaiPOBiTiox. 

1  eq.  Soda 31 

Carbonic  Acid  . 


l.,.C„bo».U8<KU    .Ojl^l 


Products. 
1  eq.  Sulphate  of  Soda 
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1« 


1S9 


*-l  eq.  Carboaate  of  Iron  ....  66 

1» 


By  exposure  to  the  air  during  the  washing  and  drying,  the  carbonate  of  the 
protoxide  of  iron  is  decomposed,  the  oxygen  of  the  air  combines  with  the  pro- 
toxide, and  thereby  converts  it  into  sesquioxide,  while  carbonic  acid  is  disengaged. 
2(FeO,CO«)+0=FeK)»+ C0». 

When  prepared  according  to  the  above  directions,  its  colour  is  reddish  chocolate 
brown,  and  it  usually  contains  a  small  portion  of  undecomposed  carbonate  of  the 
protoxide  of  iron.  Manufacturers,  however,  usually  calcine  it  in  an  iron  pot,  by 
which  it  acquires  a  brownish-red  colour  and  is  more  saleable. 

Sesquioxide  of  iron,  as  thus  procured,  is  frequently  termed  carbonate  or  tuhcar- 
lonate  of  iron  (ferri  carhonas,  D.),  or  precipitated  carbonate  of  iron  C/erri  cat" 
hoHOspraictpitatus. 

2.  By  oaloixiing  Sulphate  of  Iron. — ^The  sulphate  is  heated  to  redness  until  the  water 
and  acid  are  expelled.    It  sh6uid  be  aAerwards  washed. 

In  thb  process  the  water  and  sulphuric  acid  of  the  crystallized  sulphate  of  iron 
are  evolved.  The  iron  is  peroxidized  at  the  expense  of  a  portion  of  the  sulphuric 
add,  while  some  sulphurous  acid  is  developed. 

Sesquioxide  of  iron,  prepared  by  this  process,  is  known  in  commerce  as  colco^r, 
caput  mortuum  vitricjLi^  trip,  broton-red,  rouge^  and  crocus.  The  scarlet  parts  are 
called  rouge;  the  red,  purple,  or  whitbh  parts,  which  have  been  exposed  to  the 
strongest  heat,  are  termed  crocus.  Purple  brown  is  the  name  given  Jo  the  sesqui- 
oxide which  hfis  been  exposed  to  an  intense  white  heat.  Venetian  red  is  essentially 
aeflquioxide  of  iron  obtained  by  calcining  sulphate  of  iron.  It  is,  however,  usually 
adulterated  (with  reddle?)  to  suit  the  prices  of  the  market.  The  powder  sold  in 
the  shops  as  bole  armeniack  is  a  mixture  of  pipe  clay  and  Venetian  red  (see  ante^ 
p.  509). 

3.  Jtom  Roat  of  Iron. — This  is  prepared  by  exposing  moistened  iron  wire  to  the  air. 

It  18  directed  to  be  prepared  from  iron  wire  on  account  of  its  purity.  Bust  of 
iron  (rubigo  ferri)  is  usually  reduced  to  an  impalpable  powder  by  levi^ation  and 
elutriation,  and  is  then  made  up  into  small  conical  leaves  like  prepared  chalk  (|>r«- 
pared  rust  of  iron). 

Properties. — The  primary  form  of  the  crystals  of  native  sesquioxide  of  iron  is 
the  rhorobohedron. 

The  artificial  sesquioxide  of  the  shops  is  a  brownbh-red  powder:  when  it  has 


been  exposed  to  an  intenao  heat,  it  bas  a  purplish  tint.  It  is  odoarless,  insnliible 
in  water,  and  not  magaetio.  Prepared  according  to  the  London  Pharmncnpteia,  it 
has  a  stjplic  taste:  wben  calcined,  it  is  tasteless.  When  (|uite  free  from  carbonate 
of  iron,  it  disaolves  in  hydrochloric  aoid  without  effervencencc. 

CharaclerUtict. — Its  hydrochloric  solution  affords  a  deep  blue  precipitftle  with 
the  ferrocyanide  of  potassium,  a  purpli&h-black  precipitate  with  tincture  of  tmtgiJIs, 
a  brownisb-rcd  precipitate  with  the  alkalies,  and  a  red  colour  with  sulphocyanic  or 
meoonio  acid. 

CoMPOaiTiON. — Sesquioiide  of  iron  bas  the  following  composition : — 
Jtomt.        Eq.tn.        Pit  Cent.        Oaf-L—ac. 


SeiqiiloxiJcorTron.  .  .   1 60  ...  .    100 100.00  ....    100.00 

PttRlTT. — If  it  should  contain  copper,  its  hydrochloric  solution  wilt  deposit  this 
metal  on  a  bright  rod  of  iron.  After  the  sesquioiide  has  been  thrown  down  by 
aramooia  from  the  bydrochlorio  solution,  the  supernatant  li<{uor  should  give  no 
indications  of  containing  any  other  metal  in  solution,  and  chloride  of  barium  onghl 
not  to  occasion  any  precipitate.  Orfila'  obtained  traces  of  arsenic  in  the  sesquioziilt 
of  commerce  by  boiling  this  substance  for  five  hours  with  pure  sulphuric  acid,  HCid 
placing  the  solution  in  Alareh's  apparatus. 

Diuolied  by  dilute  hydrochloric  acid,  Willi  very  ili^hl  (jflcrVBfcetic^.ind  it  it  pm^pinml  bf 
[wlMb.    The  liquor  bfing  nlrsincil  \»  colnnrlcf*,  ami  \»  not  coldurrd  eillier  by  hyilnMulpbatie 
■cjd  or  rerrocyDtiido  of  poiiissinin. — Ph.  Lmd. 
-Entirely  toluUe  in  mutioila  Hcid.  aided  by  penile  beat." — PA.  Ed, 

PnTsiOLOOiOAL  Efpeots. — It  is  termed  alterative,  Ionic,  and  eromenagogne.  Its 
obvious  effects  on  the  body  are  very  slight.  It  produces  blackness  of  the  stools, 
and  in  large  doses  occasions  nausea,  a  sensation  of  weight  at  the  pit  of  the  stomach, 
and  sometimes  dyspeptic  symploma.  It  possesses  very  little  aslringency.  Theeon- 
stitutional  effects  arising  from  the  continued  use  of  it  are  those  prodoood  by  the 
ferruginous  compounds  generally,  and  which  have  been  before  described. 

Usee. — It  may  be  employed  in  any  of  the  before- mentioned  cases  in  which  the 
fermginous  tonics  are  indicated. 

It  has  been  strongly  reoommonded  by  Mr.  Benjamin  nutchinson'  as  a  remedy 
for  neuralgia,  and  in  some  cases  it  gives  complete,  in  others  partial,  relief.  But  in 
many  instances  no  benefit  wbulever  is  obtained  from  its  nsc,  and  in  one  com  in 
which  I  prescribed  it  the  patient  fancied  it  increased  her  sufferings.  Mr.  Camichotl, 
as  already  slated  (seo  antv,  p.  '2l21ii),  has  recommended  it  as  a  remedy  for  cancerDos 
diseases. 

Administration. — The  nsual  dose,  as  a  tonic  and  emmenagogiK,  is  from  grs.  i 
to  Jbs.  In  tie  douloareui  it  is  given  in  much  larger  quantities,  as  from  5^9  to5'U 
or  5'V'  1'  m^y  be  administered  in  the  form  of  an  electuary.  To  enable  it  W  m\ 
easily  on  the  stomach,  it  may  be  combined  with  aromatics. 

ESPliSTBIIM  FESEI,  I.-  K.  rU.  S.] ;  Emplatlrum  Thuru,  D. ;  EmpraOnm  Roho. 
rant;  Iron,  Frankijice7ae,  or  SfTCTiyZ/wniny  Plaster. — (Sesquioiide  of  Iron  5j;  Lead 
Plaster  ^viij ;  Frankincense  ^ij.  Add  the  sesquioiide  to  the  pbster  and  fraatin- 
cense  previously  melted  together,  and  mix,  L. — Litharge  Plaster  Jiij;  Resin  Jvj; 
Olive  Oil  f5"JMj  Bees'-wui  giij;  Rod  Oxide  of  Iron  s'y  Triturate  tho  oxide  of 
iron  with  the  oil,  and  add  the  miiture  to  the  other  urtjclea  previously  liquefied  by 
gentle  heat  Mix  the  whole  thoroughly,  £<l. — Peroiidc  of  Iron,  in  fine  powder, 
3j;  Burgundy  Pitch  5'ji  Litharge  Piaster  Jviij,  O.  [Sobcarbonate  of  Iron  |iij; 
L«ad  Plaster  ftij;  Borgundy  Pitch  Plaster  Ifcsa,  C.  &■?).;)— Spread  on  leather,  it  is 
employed  as  a  mechanical  support  and  slight  stimuLint  in  muscular  rclaiatiouj  Inin- 
bago,  weakness  of  the  joints,  &o. 
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136.  FERRI  SESQXnOXYDUM  HYDRATUM.— HYDRATED 

SESQUIOXIDE  OF  IRON. 

History. — ^In  the  year  1834,  this  preparation  was  proposed  by  Brs.  Bonsen  and 
Berthold  as  an  antidote  for  poisoning  by  arsenious  aoid.^ 

Natural  History. — The  hydra  ted  sesquioxide  of  iron  {brown  iron  stone)  is  met 
with  in  Scotland,  and  at  Shotover  Hill,  Oxfordshire. 

Preparation. — ^The  Edinburgh  Pharmacopoeia  gives  the  following  directions 
for  its  preparation : — 

Take  of  Sulphate  of  Iron  ,^iv;  Sulphuric  Acid  (commercial)  l^'U'^J  Nitric  Acid  (D.  1.380) 
ig'ix  [f^vj  or  q.  8.,  U.  &] ;  stronger  Aqua  Ammoni'<fi  f.^iijss  [q.  s^  lA  iS] ;  Water  Oij.  Dissolve  the 
•ulphate  in  the  water,  add  the  sulphuric  acid,  and  boil  the  solution;  add  then  the  nitric  acid  in 
•mall  portions,  boiling  the  liquid  for  a  minute  or  two  after  each  addition,  until  it  acquires  a 
yellowish-brown  colour,  and  yields  a  precipitate  of  the  same  colour  with  ammonia.  Filter ; 
allow  the  liquid  to  cool ;  and  add  in  a  full  stream  the  aqua  ammoni?p,  stirring  the  mixture 
briskly.  Collect  the  precipitate  on  a  calico  (liter;  wash  it  with  water  till  the  washings  cease 
to  precipitate  with  nitrate  of  baryta;  squeeze  out  the  water  as  much  as  possible;  and  dry  the 
precipitate  at  a  temperature  not  exceeding  180^. 

When  this  preparation  is  kept  as  an  antidote  for  poisoning  with  arsenic,  it  is  preferable  to 
preserve  it  in  the  moist  state,  aAer  being  simply  squeezed. 

The  Dubtin  College  orders  of  Sulphate  of  Iron  ^  viij;  Pure  Sulphuric  Acid  fgvj ;  Pure  Nitric 
Acid  f^ss;  Solution  of  Caustic  Potash  Oij;  Distilled  Water  ^xij.  To  ten  ounces  of  the  water 
add  the  sulphuric  acid,  and  in  the  mixture  with  the  aid  of  heat  dissolve  the  sulphate  of  iron. 
Mix  tlie  nitric  acid  with  the  remainder  of  the  water,  and,  having  added  the  dilutetl  acid  to  the 
aoiution  of  sulphate  of  iron,  concentrate  by  boiling,  until,  upon  the  sudden  disengagement  of 
mnch  gas,  the  liquid  passes  from  a  dark  to  a  red  colour.  Let  this  be  now  poured  into  the 
folution  of  caustic  potash,  and,  when  the  mixture  has  been  well  stirred,  place  it  on  a  calico 
filter,  and  let  the  precipitate  be  washed  with  distilled  water,  imtil  the  liquid  which  passes 
through  ceases  to  give  a  precipitate  when  dropped  into  a  solution  of  chloride  of  barium.  Lastly, 
enck)se  the  precipitate,  while  in  the  pasty  state,  in  a  porcelain  pot  whose  lid  is  made  air-tight 
}iy  a  luting  of  lard,  so  as  to  prevent  the  loss  of  water  by  evaporation. 

The  protoxide  of  the  sulphate  is  converted  into  sesquioxide  by  the  oxygen  of  the 
nitric  acid.  The  sesquioxide  requires  an  additional  quantity  of  sulphuric  acid  to 
form  the  neutral  sulphate  of  the  sesquioxide:  2(FeO,SO)-f  O+SOssFe'O'jSSO*. 
On  the  addition  of  caustic  ammonia,  the  hydrated  sesquioxide  of  iron  is  precipitated, 
while  sulphate  of  ammonia  remains  in  solution.  The  oxide  retains  in  combination 
with  it  some  ammonia,  but  this  does  not  prove  injurious  to  its  therapeutical  use. 
If  potash  or  soda  be  substituted  for  ammonia,  we  obtain,  unless  the  alkali  be  in 
excess,  a  subsulphate  of  iron  instead  of  a  hydrated  oxide  of  iron ;  and  if  we  use 
excess  of  alkali,  a  portion  of  it  combines  with  the  oxide.  Oxide  which  has  been 
precipitated  by  potash  has  been  found  not  to  be  equally  efficacious  as  an  antidote 
for  arsenic  to  that  obtained  by  ammonia.' 

PaoPEBTiES. — Hydrated  sesquioxide  of  iron  has  a  deep  reddish-brown  colour. 
Prepared  for  use,  as  an  antidote  to  arsenious  acid,  it  should  be  in  the  form  of  a 
8ofi  or  gelatinous  moist  magma.  Though  it  may  be  dried  at  ordinary  temperatures 
without  undergoing  decomposition,  yet  in  this  moist  state  it  more  readily  renders 
araenious  acid  insoluble;  and,  therefore,  to  preserve  it  in  this  condition  it  should  be 
kept  under  water  in  a  stoppered  bottle.  If  this  hydrated  sesquioxide  (prepared  by 
ammonia)  be  added  in  considerable  excess  to  a  solution  of  arsenious  acid,  and  well 
agitated,  the  filtered  liquor  gives  no  traces  of  the  presence  of  arsenic.  Dr.  Maclagan 
states  that  ''at  least  twelve  parts  of  oxide,  prepared  by  ammonia,  are  required  for 
eaeh  part  of  arsenic;'  and  that  when  the  oxide  has  either  been  precipitated  by 

*  Pogffcndorfr,  Annalen  d.  Physik,  Bd.xxxii.  B.  124,  1834  ;  alio,  Journal  de  Pharm.  xx.  667. 

*  Bee  Bansen^s  Memuir  before  quoted:  also.  Dr.  Maclai^an  On  the  Action  of  Hydrated  Sesquioxide  of 
Iron  in  Arsenicy  in  Ihe  Edinburgh  Medical  and  Surgical  JourtMl^  No.  144. 

'  ^'This  proportion  of  twelve  parts  of  the  moist  ammoniacal  oxide  to  each  part  of  arsenic  ia  that 
which  haa  been  indicated  by  several  of  the  French  ejtperimentalistBaB  being  reqaired  to  inBure  its  ontidotai 
elTeetB.'' 


INORGANTC  BODIES.— Htdrated  SieqmoxiDB  of  Ibok. 

potosh  or  been  dried  even  at  n  low  temperature,  abont  three  or  four  times  larger 
r]Uiiiititie3  are  requisite."  That  the  araenious  acid  has  been  rendered  iDsoluble,  is 
ebown  by  the  faet  that  by  washing  it  cannot  be  removed  from  the  magma. 

The  hydratcd  sesquioxido  combines  with  arsenious  acid,  and  yields  a  hydrated 
subar8enit«  of  the  scBC|uioiidc  of  iron ;  the  formula  for  which,  aa  given  by  L.  Gmeliu 
on  the  authority  of  Bnn»en,  is  4Fe«0',  AsO»,5HO. 

Tl.e  (hrmiila  givpn  by  Duflos  is  aFc'O'.AsO".  AFconling  lo  Giiibourt,'  lliB  rompotilton  01 
iheBobarKFnit?  is  KifNiaci'rff  o/imn  (i^nl^nnt  id  rpclnp8!i),  OS.U;  orVKioHtiifirf  I4.S0;  vtatB-OOM. 
Acccmfing  In  ProPcuior  Gmlmm,'  Ih«  niiiliisl  teoplion  oC  ih*  liyUrnittd  Kiquioiidc-  nn<l  ih« 
nrKT><ou«  nciil  eivet  riaa  in  ilie  rormnllon  of  llie  ariesiBle  of  ilie  pmloiiae  of  iion,  aFB<0*-t- 
Ari>>  =  4FsO+AsO>. 

Composition. — It  consists  of  Kiquioxiih  of  ima,  ttairr,  and  a  amall  portion  of 
ammonia.  One  hundred  parta  of  the  magma,  deprived  of  water  by  deeantAlioo, 
yielded  Guibourt  from  'i.'2  to  3.5  of  calcined  sesquioside.  Acoording  to  ibe  aunt 
authority,  1  litre  of  the  magma,  eijual  to  about  1  j  iraperinl  pints  (1.7008  Iniparial 
pints),  contains  33.35  grammea  or  499.^  troy  grains  (499.6134  troy  grains]  of  the 
calcined  sesquioxide.  So  that  one  imperial  pint  contnina  about  23u  grains  of  lb> 
calcined  sesquioiide. 

PhtbioloOICal  Effectb. — These  are  similar  to  those  of  the  anhydrons  M 
oxide  before  mentioned  (see  ante,  p.  7^4]. 

Uses. — Ilydrated  scsquioxide  of  iron  has  been  employed  as  an  antidote  ii 
sonitig  by  arsenioua  acid. 

Drs.  liunwn  and  Berthold'  vere  the  first  to  assert  the  antidotal  powers  of  tliii 
preparation.  Their  stutements  were  confirmed  by  the  experiments  of  Suabuinn 
and  Mi(]Uel,*  of  OrGla  and  Lesueur,'  of  Bouley,  jun,,'  of  Borelli  and  Demnria,'  of 
Dr.  Mackenzie,*  of  the  Committee  (composed  of  Drs.  Deville,  Nonat,  and  Sandru) 
appointed  by  the  Soci^i^  de  M&lecinc  of  Paris,"  and  of  other  experimenudiita." 
On  the  other  hand,  Mr.  Brett,"  Mr.  Orton,"  Dr.  Cramer,"  and  others,  have  denied 
its  antidotal  powers. 

It  is  generally  admitted  that  if  a  sufficiently  large  quantity  of  the  bjdralcd  si 
oxide  be  added  to  a  solution  of  arscniona  acid,  it  combines  with  the  acid  and  fonni 
on  insoluble  precipitate.     In  such  coses  the  bydmted  sesquioiide  would  act  ■ 
chemicul  antidote. 

Bui  it  appears  from  the  experiments  of  Dr.  A.  Taylor  that  when  the  lijdnled 
sesquioiide  is  mixed  with  arsenious  acid  in  the  form  of  powder,  that  little  or  M 
chemical  effect  is  produced.  Now  as  in  most  cases  pf  arsenical  poisoning  tlw 
arsenioufl  acid  is  taken  in  the  form  of  powder,  it  follows  that  in  such  the  hydralcd 
sesquioxide  would  not  act  aa  a  chemical  antidote ;  though  it  would  doubtless  be  s«^ 
viceablc  as  a  mechanical  antidote  (see  antf,  pp.  198,  '201  and  639).  In  thirty.«M 
cases"  in  which  it  was  given,  recovery  took  place  in  twenly-nine.  In  one  of  thea* 
nearly  two  drachms  of  arsenic  bad  been  taken."  In  the  two  unsuccessful  c 
antidote  could  not  be  retained  on  the  stomach. 

Adm  IS  I  STRATI  ON. — When  exhibited  as  an  antidote  in  arsenical  poisoning,  it 
must  bo  administered  in  very  large  doses.  Dr.  Maelagan  says  that  twelve,  Devcr^ 
thirty-two,  parts  of  the  hydrated  oiide  are  required  for  every  part  of  nr^inious  and 
swallowci).  Dr.  Beck  recommends  that  it  should  he  given  in  the  qnanitlT  of  ■ 
tablespoonful  every  five  or  ten  minutes,  or  as  often  as  the  patient  can  swaJliiw  il 
If  bydrntcd  sesqnioiidebenotat  hand,  let  the  common  red  oxide  of  irnn  he  given  with 
water  as  a  sabstitute;  for  tbnugh  not  equally  efficacious  with  the  liydrotMl  aitdc,{l 
appears  to  possess  M>mo  antidotal  power." 

'  /■■»•;  d<  Ckim.  JUi.  I.  T.  M*  Strie,  p.  313,  • 

•  tti*^9.*S-  • 

•  TWrf.  p.  a«3,  • 

•  J»tif%.  <U  C*im.  U/i.  t.  t.Mb  Mrie.  p.  Sir. 
"QiKiiMlhTDi.T.  R.  Buk.  lal-Mrf.  bi^.  fiai.  Ocl.  IS,  II 
"ZfW.  Mi«.  e«.  vnl.iT.B.M)  •• 
*•  QnniRl  br  Dr.  Alflvri  Taylnr.  O-  Foil**'.  " 


Htm.  ma.  I.  i.iMiisH.».l. 
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137.  FERIU  CARBONAS.  —  CARBONATE  OF  IRON. 

Formula  ¥eO<C(fi,    EquioaktU  Weight  5S. 

HiSTORT. — This  compound  most  not  be  confounded  with  the  sesquioxide  of  iron, 
ivbich  is  frequently  termed  carbonate  of  iron  (see  ante,  p.  728). 

Natural  History. — It  occurs  native  in  the  crystallized  state,  constituting  the 
auBeral  called  spathose  iron.  Clay  iron  are  is  a  native  carbonate  of  iron  (see  ante, 
p.  717).  CarI)onate  of  iron  is  also  found  in  the  carbonated  chalybeate  waters  (see 
ofU^p.  318). 

Preparation. — ^It  is  prepared  by  adding  a  solution  of  an  alkaline  carbonate  to 
m  oolution  of  a  protosalt  (as  the  sulphate)  of  iron,  the  atmospheric  air  being  carefully 
excluded.     The  hydratea  carbonate  of  the  protoxide  of  iron  is  precipitated. 

The  Dublin  College  orders  of  Sulphate  of  Iron  ^  viij ;  Crystallized  CaVbonate  of  Soda  of  com- 
merce §x;  Distilled  Water  Cong.  ij.  Dissolve  each  salt  in  one-half  of  the  water,  and  both 
aolations  being  raised  to  the  boiling  temperature,  mix  them,  and  set  the  whole  to  rest  in  a 
oovered  vessel  for  six  hours.  The  supernatant  solution  having  been  drawn  off  with  a  siphon, 
dM  precipitate  is  to  be  drained  on  a  calico  filter,  and  then  subjected  to  strong  expression. 
Fimlly,  let  it  be  dried  at  a  temperature  not  exceeding  212°,  pulverized,  and  preserved  in'  a 
welt«topped  bottle. 

[The  U.  S,  P.  directs  of  Sulphate  of  Iron  |^viij ;  Carbonate  of  Soda  |^ix;  Boiling  Water  Cong. 
J.     Proceed  as  in  Dublin  formula.] 

By  the  mutual  action  of  sulphate  of  iron  and  carbonate  of  soda,  we  obtain  car- 
bonate of  iron,  which  precipitates,  and  sulphate  of  soda,  which  remains  in  solution. 
FeO,SO»+NaO,CO»=FeO,CO«+NaO,SO».  By  exposure  to  the  air,  carbonate  of 
mm  absorbs  oxygen  and  evolves  carbonic  acid. 

Soubeiran'  exposed  this  well-washed  precipitate,  in  thin  layers,  to  a  moist  atmosphere  for 
difee  months;  its  composition  was  then  found  to  be  eetquwxidt  (quite  free  from  protoxide)  of 
won,  71.4 ;  carbonic  acid^  8.3 ;  and  uKi/er,  20.0. 

Properties. — ^Native  protocarbonate  of  iron  is  yellow ;  the  primary  form  of  its 
crystals  is  the  obtuse  rhombohedron. 

Carbonate  of  iron,  prepared  as  above  directed,  is  a  white  precipitate,  which,  by 
enK)6ure  to  the  air,  becomes  at  ISrst  greenish,  then  brown  (sesquuxcide^.  It  is  in- 
KUuble  in  water,  but  dissolves  in  sxdphuric  or  hydrochloric  acid,  with  effervescence. 
It  also  readily  dissolves  in  carbonic  acid  of  water  :  the  carbonated  chalybeate  waters 
sate  natural  solutions  of  this  kind  (see  antcj  p.  318). 

Characteristics. — It  dissolves  in  diluted  sulphuric  acid  with  effervescence.  The 
lolation  possesses  the  before-mentioned  properties  of  the  ferruginous  solutions  (see 
asite,  p.  718). 

Composition. — Carbonate  of  the  protoxide  of  iron  is  thus  composed  :— 

JUmu.  Eg.  Wt.        Per  Cent.  Stromeyer. 

Protoxide  of  Iron 1     ....     36     ....     62     ....     59  6276 

Carbonic  Acid 1     ....     22     ....     38     ....     38.0352 

Carbonate  of  Iron 1     ....     58     ....  100     ....     97.6628 

Physiological  Effects  and  Uses. — ^It  is  one  of  the  most  valuable  of  tha  fer- 
ruginous compounds,  on  account  of  the  facility  with  which  it  dissolves  in  the  fluids 
of  the  stomach,  and  becomes  absorbed.     Its  local  effects  are  very  mild. 

Its  uses  are  those  of  chalybeates  in  general,  and  which  have  been  before  men- 
tioned. 

L  FERRI  CARBONAS  CM  SACCHARO,  L. ;  Ferri  Carbonas  Saccharaium,  E.  D. ; 
Carbonate  of  Iron  with  Sugar  ;  Saccharine  Carbonate  of  Iron. — (Sulphate  of  Iron 
3iv;  Carbonate  of  Soda  3  iv  and  3ij  [3^,  Ph.  EtL'])  Sugar  Jij ;  Boiling  Distilled  Water 

*  Joum.  de  Pharm.  t.  xvi.  534. 
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Oir.  Separately  dissolve  tbe  sulphitte  and  carbonate  in  two  pin U  of  water,  mix 
tbe  liiDors  while  hot,  and  set  aside  that  tbe  carbonate  of  iron  may  subside.  Then, 
having  poared  off  Ibo  sapernatant  liquor,  wash  frequently  the  precipitated  carboD- 
ate  with  water.  Add  tbe  sugar,  dissolved  ia  two  fluidounces  of  water,  antl  cra- 
porate  the  mixture  in  a  water-batb  until  the  powder  becomes  dry.  Preserve  tn  i 
well'Stoppcd  bottle, — The  Edinhuryh  Culla/e  mixes  the  sugar  in  fine  powder  iritli 
tbe  moist  carbonate. — The  process  of  tbe  Dublin  Odlleyt  is  essentially  the  Mmc  u 
that  of  tbe  Edinburyh  Collfje). — Dr.  Becker,  of  MublbangeD,  suggested  this  eom- 
pound.  His  idea  was  carried  out  by  Kkner  :*  and  henoe  this  preparatioD  ia  known 
on  the  continent  as  Klauer's  /erram  curbojiicum  taechtiratum.  The  sugar  cheeky 
though  it  does  not  completely  prevent,  the  further  oxidation  of  the  iron-  Thu 
prepunttioo  is  a  greenish  powder,'  composed  of  protoxide  of  iron,  lugar,  and  ear- 
ionic  acid,  with  some  sfni/aioxide  of  iron.  Its  characters  are,  according  to  tbf 
Edinburgh  College,  as  follows : — 

Colour  grayiih-green ;  msily  Kilublo  in  muriBlio  acid,  wiih  lirislt  efleiTefe«iFp. 

It  may  be  given  in  doses  of  from  five  to  ten  grains. 

!.  IBSTm  PMRI  CflflPOSITA,  L.  E.  D.  [U.  S] ;  Compo«vd  Mixture  „f  Iron  ;  &el 
MUturr;  Grijilh's Mixture. — ( Myrrh, powdered, jij ;  Carbonnte of Potashjj;  Boh 
Water  fjxviij ;  Sulphate  of  Iron,  powdered,  9ijss;  Spirit  of  Nutmeg  f^j ;  Sugar  Jij. 
Rub  together  the  mjrrh  with  the  spirit  of  nutmeg  and  the  carbunate  of  pobd; 
and  to  these,  while  rubbing,  add  Erst  the  rose  water  with  tbe  sugar,  then  the  enl- 
phale  of  iron.  Put  the  mixture  immediately  into  a  proper  glass  vessel,  a.od  stop  it, 
i. — The  processes  of  the  Edinburgh  and  Dublin  CnUfijes  are  esseotiallv  the  sunt. 
rTbe  U.  S.  P.  directs  of  Jlyrrb  5j ;  Carbonate  of  Potassa  grs,  ixv ;  Sulphate  U 
Iron,  in  powder,  9j  ;  Spirit  of  Lavender  f^ss;  Sugar  Jj;  Rose  Water  fsvijsa.  Pro- 
ceed H8  above.]) — This  is  a  professed  imitation  of  Dr.  Griffith's  celebrated  aoti- 
hectic  or  Ionic  mixiore.' 

In  the  preparation  of  it,  double  decomposition  takes  place :  by  the  mutual  reactioB 
of  oarbouate  of  potash  and  sulphate  of  iron  we  obtain  aalphate  of  potash,  wUcll 
remains  in  solotion,  and  carbonate  of  protoxide  of  iron,  which  precipitates,  tn 
prevent  the  latter  attracting  more  oxygen,  it  is  to  be  preserved  in  a  well-stoppcvtd 
bottle.  The  quantity  of  carbonate  of  potash  directed  to  he  used  is  almost  twiofl  M 
much  as  ia  required  to  decompose  the  quantity  of  snlphate  of  iron  ordered  to  it 
employed.  The  excess  combines  with  the  myrrh,  and  forms  a  kind  of  saponaoKW 
compound,  which  assists  in  suspending  the  carbonate  of  iron  in  the  liquid. 

When  first  made,  this  mixture  has  a  greenish  colour,  owing  to  the  hydnt«d  (^ 
mginoua  carbonate;  but  by  exposure  to  the  air  it  becomes  reddish,  in  rnnrirgnnm 
of  the  absorptioQ  of  oxygen,  by  which  sesqoioxide  of  iron  is  formed,  and  «P 
bonic  acid  evolved :  hence  it  should  only  be  prepared  when  required  for  uso. 

It  is  one  of  the  most  useful  and  eiGcacious  ferruginous  preparations,  and  wHfcIl 
ia  owing  to  its  ready  solubility,  by  which  it  is  easily  digested  and  alisorbcd.  Itl 
constitutional  effects  arc  analogous  to  those  of  the  ferruginous  compounds  in  gentnl, 
and  which  have  been  already  described.  Its  tonic  and  stimulant  operation  is  {fo- 
motcd  by  the  myrrh :  the  excess  of  alkaline  carbonate  must  not  be  forgotten  in 
estimating  the  sources  of  its  activity. 

It' is  admissible  in  most  of  the  oanes  in  which  ferruginous  remedies  are  iodicaMJi 
but  it  isespeoially  serviceable  in  aniemin,ohloroBiB,aCoQic  amonorrhvea,  and  bjBlenCM 
affections.  It  ia  also  employed  with  benefit  in  the  hectic  fever  of  phthiais  wd 
chronic  mucous  catarrhs.  It  is  contra- indicated  in  iDflammatory  conditions  of  th 
gastro-intestinal  membrane. 

Tbe  dose  of  it  is  one  or  two  fluidounces  three  or  four  times  a  day.     Acida  and 


CflWol-Sfall/lK'  I 


Abomatio  Iron  Mixtubs. — Supe&oabbonats  of  Iron.     729 

hflidiiloiifl  saHs,  as  well  as  all  vegetable  aatringents  whioh  contain  gallic  or  tannic 
wdA,  are  incompatible  with  it. 

i  nSTIIU  FERBI  AROMATICA,  D. ;  Aromatic  Iron  Mixture, — (Peruvian  Bark 
(crown  or  pale),  in  powder,  3j ;  Calumba  Root,  in  coarse  powder,  Jiij ;  Cloves,  bruised, 
5^ ;  Filings  of  Iron,  separated  by  a  magnet,  Jss.  Digest  for  three  days,  with  occa- 
akmal  agitation,  in  a  covered  vessel,  with  as  much  peppermint  water  as  will  give 
tvdve  ounces  of  filtered  product,  and  then  add  of  Compound  Tincture  of  Carda- 
moms f^iij  ;  Tincture  of  Orange  Peel  f^n'y  This  mixture  should  be  kept  in  a  well- 
Blopped  bottle.) — The  iron  becomes  oxidized,  and  unites  with  the  acids  contained 
in  the  bark.  This  preparation  contains  tannate  and  kinate  of  iron,  as  well  as  tonic 
and  aromatic  principles.  It  is  in  general  use  in  Dublin,  where  it  is  known  as 
Meberden's  Ink,     Dose  fjj  to  fsij  twice  or  thrice  daily. 

[A  PIIIM  PERW  CARBONATIS,  U.  S. ;  Pills  of  Carbonate  of  Iron  ;  Vallefs  Ferru- 
gincus  PilU, — (Take  of  Sulphate  of  Iron  eight  ounces;  Carbonate  of  Soda  ten 
ounces;  Clarified  Honey  three  ounces;  Sugar,  in  powder,  two  ounces;  Boiling 
Water  two  pints;  Syrup  a  sufficient  quantity.  Dissolve  the  sulphate  of  iron  and 
carbonate  of  soda  each  in  a  pint  of  water,  a  fluidounce*  of  syrup  having  been 
pBviously  added  to  each  pint;  then  mix  the  two  solutions,  when  cold,  in  a  bottle 
|nat  large  enough  to  hold  them,  close  it  accurately  with  a  stopper,  and  set  it  by 
that  the  carbonate  of  iron  may  subside.  Pour  off  the  supernatant  liquid,  and 
having  washed  the  precipitate  with  water  sweetened  with  syrup,  in  the  proportion 
of  a  floidounce  of  the  latter  to  a  pint  of  the  former,  until  the  washings  no  longer 
hare  a  saline  taste,  place  it  upon  a  flannel  cloth  to  drain,  and  afterwards  express 
afl  much  of  the  water  as  possible;  then  immediately  mix  the  precipitate  with  the 
hon^  and  sugar,  and  by  means  of  a  water-bath  evaporate  the  mixture,  constantly 
stirring,  until  it  is  so  far  concentrated  as  to  have  a  pilular  consistence  on  cooling.)— 
This  preparation  resembles  the  SaccJuirine  Carbonate  of  Iran  of  the  Edinburgh 
and  Dublin  Pharmacopoeias.  It  is  in  convenient  form  to  divide  into  pills.  The 
doae  is  grs.  iij,  v,  or  x.] 

(.  VllUiE  FERRI  COMPOSITJE,  L.  D.  [U.  S.];  Pilulx  Ferri  CarbonatU,  E.;  Pilulee 
Rrri  cum  Myrrhd;  Vonipmrud  Fills  of  Iran ;  Filh  of  Carbonate  of  Iron. — (Myrrh, 
powdered,  5J  [5^*  ^'  ^-^  J  Carbonate  of  Soda,  Sulphate  of  Iron,  Treacle,  of  each  Jj. 
bnb  the  myrrh  with  the  carbonate  of  soda ;  then  having  added  the  sulphate  of  iron, 
mb  them  again;  afterwards  beat  the  whole  in  a  vessel  previously  warmed,  until 
incorporated,  2/.— The  Edlnbimjh  CoUeye  orders  of  Saccharine  Carbonate  of  Iron 
fimr  parts  ;  Conserve  of  Red  Roses  mie  jmrt.  Beat  them  into  a  proper  mass,  to  be 
divided  into  five-grain  pills.) — Prepared  according  to  the  London  College,  these 
falls  are  analogous  in  composition,  effects,  and  uses  to  the  Mi^tura  Ferri  Composila, 
iXiuble  decomposition  takes  place  between  two  salts  employed,  and  the  products  are 
anlphate  of  soda  and  carbonate  of  iron.  The  carbonate  of  soda  is  preferred  to  the 
oarbonate  of  potash,  on  account  of  the  deliquescence  of  the  latter.  These  pills, 
like  the  mixture,  should  only  be  made  when  required  for  use.  The  effects  and  uses 
of  these  pills  are  similar  to  those  of  the  Mistura  Ferri  Coinponta,  Dose  from  grs. 
X  to  grs.  XX. 

6.  FERRI  8IIPERCARB0NAS ;  SvpercarbmateofIron.—ThQ  supercarbonated  chaly- 
beates  consist  of  carbonate  of  the  protoxide  of  iron  dissolved  in  water  by  the  aid  of 
carbonic  acid.  The  carbtmated  chalybeate  mineral  waters  (see  ante,  p.  318)  are 
Eolations  of  this  kind. 

These  solutions  are  colourless,  have  a  chalybeate  flavour,  and,  by  exposure  to  the 
air,  give  out  carbonic  acid,  attract  atmospheric  oxygen,  and  let  fall  a  reddish  pre- 
cipitate of  the  hydrated  sesquioxide  of  iron. 

Artificial  solutions  of  the  carbonated  chalybeates  are  prepared  in  various  ways. 
A  convenient  extemporaneous  solution  is  obtained  by  mixing  intimately  sulphate 
of  iron  and  bicarbonate  of  soda,  and  dissolving  them  in  a  tumblerful  of  carbonic 
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acid  water  [holik  Wa  vrater).  One  handred  and  thtrtj-nine  grains  of  cryBtslliied 
sulphale  of  iron  require  eiglity-tliree  grains  of  taim  netquirarbonoi,  L.  to  yield  fifty- 
eight  graina  of  carboaate  of  iron.  It  is  adviiiablo,  however,  U>  employ  «a  eicesa  of 
tbe  sesqiiicarboaate  of  soda.  If  10  grs.  of  sulphate  of  iron,  and  10  grs.  of  the  Kf- 
quicarboan(«  of  soda,  L.  l>e  used,  we  shall  obtain  a  solution  of  about  4  grs.  off 
carbonate  of  iron,  2  \  grs.  of  sulphate  of  soda,  and  5  grs.  of  sesquicarbonote  of  sodk. 
The  solution  should  be  taken  in  a  stale  of  effervescenec. 

Another  mode  of  prepnring  a  solution  of  earbonate  of  iron  is  to  add  biearbofi&le 
pf  soda  to  a  solution  of  snlphal*  of  iron  acidulated  by  some  acid,  as  sulphuric,  lar- 
tuic,  or  citric  acid. 


138.  Ferri  Phosphatea  —  Phosphates  of  Iron. 
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'□mpDiinilH  rormed  by  tbe   union  o(  phospbuhc  acid  wilh    Iha  oildci  of 
iron,     or  Ehese,  ihr»  havi^  been  employed  \a  mcdkhie. 

1.  Penl  Phoaphaa,  Ph.  U.S.;  Phosphalt  a/  /mn,-  Ftmm  phniphe 
phoipherUatn  cxyihilalum  rum  orydo  /tni  ;  Phoiphat  fetrntafirTipui ;  I  ,  .  . 

£(u  F)vafhaitaf  1nm.~-'i\\f:  United  Suies  FbarmacopiEiii direcis  iiEoboibua  prennr«l :  'Tab 
ofSiilphDU  orlmnjv:  Pbosphste  of  Soils  ^vj;  Waler  Ccriif.  j.  Diuolve  Ibe  oilphaie  rf 
iron  fliid  pbospbnie  of  tnla  tevmally  in  foiir  pin  is  of  ibe  water;  Lben  mil  ihe  »luiioi»,anl 
lei  ibfl  miiture  by  ilia i  ihe  powder  may  suMde;  laiily,  having  pouted  ofl' ihr 
liquor,  wish  the  pboephate  of  iron  wilh  lint  water,  and  dry  it  with  ■  gonile  lieai." 

By  the  mutual  action  of  aiilphate  of  Ihe  prolniide  of  iron  anil  pliDSphnle  of  •ada,  we 
(he  iribHiic  phosphaie  of  tbe  proloxiiJa  of  iron,  which   i]  preelpitnteil.  nnri  nilpliate  of 


I 


Wilh  ejxm  of  !ulphu 
2(NbO,SO»)+HO,SO'. 

Tlie  irilnsic  pltoipbals  of  lbs  protoxide  of 
innluble  in  wateii  but  i«  wiluble  in  dilute  ncic 


3(FeO.SO»)4-H0,aN.O/PO«=3FeCVP0M- 


I  (3F<iO/PO>)  is  a  while  powder,  wfaieh  ti 
s  well  «■  in  Hmmonia.     By  eipowre  n  lb* 

mel<berg,'a(3FeO,(PffH-8HO)+taF'»0',acPO'.8HO).  But  Wi.t,iein»  aajcrU  ibat  itiiwiKilB- 
lion  is  inconstant;  and  ihBi  Ihe  proportion  of  proiophosphate  in  il  lo  ihat  of  perpboafbU* 
varies  from  9^1  to  S :  I . 

Willslein  soyi  it  is  impossible  lo  proiince  it  by  adding  a  solution  of  pbospiiale  or  aoda  U  A> 
•olution  of  the  mixed  sulphate  of  iron. 

The  CnJer  Xtdittmnlarita  Hambtrgtiuii  direeu  thai  when  phosphBle  of  iron  ^firrmm  fk»- 
phorimm')  vimply  is  ordered,  wilhoul  llie  adilillnn  of  Ihe  woni  oiiilnlixl  (oryrfuJion),  thlt  fete* 
pbospbaie  is  to  be  employed.     Tbe  mine  rule  may  be  conrenienily  fbllaweil  jn  Ensland. 

Its  elTecif,  uses,  and  dusea  are  similnr  lo  iImmc  of  ihe  following  preparation.  It  wa«  «il- 
pkiyeil  by  Mr.  Carmiehael*  (who  calls  il  the  phosphate  Of  iron]  in  tbe  treatment  of  fmaeet. 
He  adminislered  il  boib  externally  anil  internally.  Bui  Ihr  internal  use  he  preferred  (be  li^ 
Dxypbosphale  of  iron  (a  lliis  blue  pbosphaie.  Applied  lopimlly  id  canoerous  nicen  il  aw»i 
less  pain  than  the  suboiyplinspbatn.  Dr.  Vennhkt'  prnpcoed  (his  preparaiion  in  the  irMEimal 
of  diiibetej.  Ho  spenliB  in  Ihe  biBheal  terms  of  its  power  lo  restrain  Ibe  eicKMive  sencelinKif 
urine, lo  reduce  Ihe  buliinia,nnH  io  invipimte  and  inrrrase  ibe  |>nu'et(  nfdifirstion,     Ur,  Pnal* 

poaed  to  ttiink  very  favourably  of  il. 

2.  Fml  FenAos^aa ;  i^'trri  OiypKoiphru ;  Frrri  Saqivplatphia ;  Pirplmphttir,  Qijjiw 
phaii,  Saqviphe^liaii.  01  W/iiit  Phatpkau  of  Iron;  Ftrrvm  plwtpkenam  albttn  vrt  txjfiUi'S 
Ptafhat /nrim*. — This  sail  is  oblaiiieil  by  miiing  a  solulioo  of  phosphate  a(  soda  Willi  •  mttr 
(ion  of  a  persall  of  iron  :  white  perphosphaie  of  iron  la  precipitated,  while  a  nit  of  sda  l» 
maim  in  solution.  Tbe  precipiinie  is  a  bsitc  phosphair-.  wbicb,  when  ilried  at  {tern  ItS'F. 
10  14U°  r,  ninsisu,  aeeonling  to  Wiiistcin.  of  Fe'O'.cPOi-f  SHO;  liui  whea  dried  ai  aiS",!* 
Ibnnula  is  FeK)*,iP0^4HU,  as  given  by  R&mmelaberg.  The  phosphate  obuitied  I7  iba  W 
tion  of  esDsiie  amnnmia  on  a  nlntlon  coiiiaining  tesquioxiile  of  iniii  anil  pho«phonc  asid  li 
3FeK)»,a(lW+iaH0;  hut  by  rrpeaied  washing  the  piwpoiiiim  of  oxide  10  acid  is 'i  w  I. 

Porphosphaie  of  iron  is  a  white  powder,  insntnhla  in  wnlct.  but  soluble,  hy  means  of  a  |Hsds 
hlal,  in  dilute  niiiic  aciit.  It  is  unalterable  in  the  air.  Heated  U  radnesa  il  is  deptivsd  of 
water,  and  bacotnes  brown, 


■  ^HUlM  4.  Ckrmi;  Bd.  Ivi.  6. 910,  t84S, 

■  BgcSaei's  KtftMltim,  aiei  Rfthe.  Bd.  ii 

*  Alt  fiMv  «•  !*•  Bftiu  tTCtritnaU  aiJ  • 
'  A  PiaclStat  TttBlln  EM  OioAffri,  pp.  ;D-7I 

*  0%  I*'  .Vamrr  ani  rnsMuai  nf  Sieaiaik  o 


t/  /ran  (■  CiMtr,  pp.  U,  MI-MI,  U 
I«,9it«lil.p.tt,iai0. 
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The  perpbosphate  of  iron  was  employed  by  Mr.  Carmiohael  in  tbe  same  way  and  for  the 
purposes  as  the  preparation  above  mentioned.  He  calls  it  the  oxifphoqthate  of  vrmif  and 
mj9  that  the  blue  phosphate  was  frequently  sold  in  the  shops  for  it 

Under  the  name  of  **  oxyphospbate  of  iron,"  Fuzet-Duponget*  has  recently  used  in  canoerouf 
diseases  the  perphosphate  miied  with  some  protophosphate.  He  says  it  is  prepared  by  adding 
m  solution  of  phosphate  of  soda  to  a  solution  of  sulphate  nf  iron  which  has  been  exposed  to 
light  and  air  until  it  has  acquired  the  brown  colour  of  Madeira  wine.  He  employed  it  as  a 
palliative  to  allay  pain,  to  remove  the  unplearant  odour  of  tbe  discharge,  and  to  restrain  the 
progress  of  tbe  disease.  He  gave  it  internally,  and  applied  to  the  part  the  filtered  liquor  (sul- 
]^ate  of  sodal)  from  which  the  phosphate  had  been  precipitated. 

This,  as  well  as  the  preceding  preparation,  may  be  given  in  doses  of  from  two  to  ten  grains 
in  the  form  of  powder,  pill,  or  electuary.  Externally  they  may  be  applied  ia  the  form  of  a 
dnsting  powder  (either  alone  or  mixed  with  gum  or  sugar),  in  the  form  of  paste,  of  lotion,  and 
of  ointment  Mr.  Carmichael  thinks  that  the  best  mode  of  using  them  is  to  blend  them  with 
water  to  the  consistence  of  a  thin  paste,  with  which  the  surface  of  the  ulcer  should  be  covered. 
It  may  be  employed  al$o  in  tbe  form  of  lotion,  prepared  by  diffusing  tbe  phosphate  through 
water.  An  ointment  (composed  of  ^ij  of  phosphate  to  ^j  of  fat)  has  been  used;  but  Mr. 
Carmichael  found  that  this  was  a  less  efficacious  method  of  employing  the  phosphate. 

Liquor  Ferri  Superphosphatis ;  Solutio  Ferri  Oxydati  in  jicido  Photphorico ;  Liquor  SchobtUH'^ 
This  is  an  aqueous  solution  of  superphosphate  of  iron,  which  was  employed  by  Schobelt  in 
decayed  teeth,  and  for  the  relief  of  toothache.  It  is  a  solution  of  the  perphosphate  in  aqueous 
phosphoric  acid.  Lint,  moistened  with  about  twenty  drops  of  the  solution,  is  introduced  into 
the  cavity  of  the  tooth. 

3.  Fenl  Subperphosphas ;  Subpirphosphale  of  Iron;  Suboxyphoiphate  of  Iron. — This  salt 
it  prepared  by  boiling  tbe  perphosphate  of  iron  with  a  solution  of  caustic  potash.  A  brownish- 
Ted  powder  is  obtained,  whose  com|)Osition,  according  to  Rammelsberg,  is  l5Fe'0',rPO';  biir, 
according  to  Wittsrein,'  it  consists  essentially  of  sesquioxide  of  iron,  with  some  phosphoric  acid 
and  potash.  It  is  scarcely  soluble  in  acids  or  in  water.  Mr.  Carmichael  preferred  this,  for  in- 
ternal use,  to  the  other  phosphates.  Applied  to  cancerous  ulcers  it  excites  a  very  severe  smart- 
ing sensation.  When  sprinkled  over  the  common  earth-worm,  it  kills  the  animal,  he  says, more 
lapidly  than  the  other  phospliarps,  or  even  than  arsenious  acid.  The  dose  of  it  is  from  grs.  ij 
to  grs.  z  given  in  the  form  of  pills. 


128.  FERRI  SULPHURETUM.— SULPHURET  OF  IRON. 

Formula  FeS.    Equwalent  Weight  44. 

HiSTORT. — This  preparation  was  formerly  called  chalyhs  cum  sulphur e  praepo' 
raiu9. 

Natural  History. — In  the  mineral  kingdom  sulphur  and  iron  are  frequently 
met  with  in  combination. 

Maf/netic  pi/rites,  Fe'S^,  occurs  at  Kongsberg^  in  Norway,  at  Andreasberg,  in  the 
Hartz,  and  at  other  places. 

Sulphuret  of  iron,  FeS,  is  found  in  small  quantity  in  some  meteoric  stones.  It 
if  sometimes  formed  by  the  action  of  decomposing  organic  matter  on  solutions  of 
■alphate  of  iron.' 

Ccmimon  or  yellow  iron  pyn'tesy  usually  called  mundic,  is  a  bisulphuret  of  iron, 
FeS*.  It  occurs  in  Cornwall,  Derbyshire,  &<5.  White  iron  pyrites,  radiated  pyrites, 
or  cockscomb  pyrites,  is  also  FeS^,  but  differs  from  mundic  in  the  shape  of  its  crystal, 
Hb  specific  gravity,  and  its  strong  tendency  to  decompose  on  exposure  to  the  air  and 
to  furnish  an  efflorescence  of  sulphate  of  iron.  The  radiated  pyrites  rolled  amongst 
the  shingles  upon  the  sea-beach  are  popularly  termed  thunder-holts.  Iron  pyrites 
(FeS')  is  used  in  the  manufacture  of  oil  of  vitriol  (see  ante,  p.  362),  and  for  the 
preparation  of  sulphate  of  iron. 

Preparation. — Directions  for  the  preparation  of  sulphuret  of  iron  are  given  in 
both  the  Edinburgh  and  Dublin  Pharmacopceias. 

m 

'  Dierbach,  DU  nfu^sten  Entdeekungen  in  der  Mat.  Med.  Bd.  ii.  8. 132Q,  1S43:  and  Buchner's  lUptrt, 
Ste  Reihe,  Bd.  Lx.  H.  3.  S.  358.  1837. 

*  Buchner'a  Rtpgrtorivm,  2ter  Reihe,  Bd.  xli.  S.  44,  1846. 

*  Pepya,  Trans,  ofth*  Geological  Society j  vul.  i.  p.  390. 


732  INOBGANIC  BODIES— Sulphurkt  op  Ieok. 

The  EiHiibutgh  CoUigi  stales  that  '  Ihe  bcsl  nilpbutel  of  iroa  it  made  bjr  heatiit|[  an  iron  md 
to  ■  full  while  heal  in  a  forge,  ant)  nibUng  il  witb  a  roll  or  (ulphiii  onr  a  ilevp  r»vt  GIM  I 
Willi  wBier. »  reoeive  ihe  fmoii  globule*  of  sulplinret  wliich  lorm.  An  inffftiot  son,  good 
enoagh,  liowerer,  Tar  pliHtnianeiilie  purposes,  ia  obtained  bf  lieaiiiiit  fine  pari  of  •uIiIiiikhI  *al-  I 
pbui  aiHl  ibree  oTiron  filinga  in  a  cnK>ibte  fn  b  ooininon  Are  lill  the  inixinre  begins  in  glow,  uiij 
tben  removing  ihectutiible  antt  coTering  ii,  until  ihe  aeiion,  which  at  first  inctvnwB  MnudnraUj, 
aball  L-ome  lo  an  end." 

The  J}ulrlHi  Cdlligt  Olden  o(  Roils  o(  Iron,  o[  the  size  employed  in  llie  mHnuracium  nfoailt, 
onjr  convenient  number.  Having  raised  ibem  to  a  strong  red.  or  while  b«a>,  *pp>t  Ihem  ia 
■ncceisian  by  iheir  healed  extremiliea  to  slicks  of  lulphur,  operniing  so  ihat  Ihe  metled  ml- 
phocel,  aa  it  is  fanned,  may  drop  into  a  stone  cislern  filled  wilb  waiec.  nnil )»  ilius  prnwetcit 
from  oxidation.  The  water  being  poared  DIf.  let  the  product  be  teparaleii  from  ihe  aulphu 
with  which  it  is  miied,  and,  wlien  dried,  1st  il  be  enclosed  in  a  well-slopped  bottle. 

The  Bolpbnr  and  iron  enter  into  cDmbioBtJoa,  and  form  salpburet  of  Iron,  FeS. 

Fboperties. — The  appearance  of  sulphuret  of  iron  varies  somewhat  ucoriUnf 
to  tbo  node  of  procuring  it.  If  properly  prepared  it  gives  out  abuuilunce  of  ml- 
phoretted  bjdrogen  gas,  when  mixed  with  either  diluted  sulphuric  or  muriatic  add, 
while  a  ferruginous  solution  is  obtained. 

CoHPOsmoN. — Its  composition  is  liable  to  some  variation.  The  best  is  «  protv- 
flulphuret  of  iron,  and  has  the  following  composition : — 

Jiomi.       Eq.  m.      Ptt  CmU       BalihttL       and  CatH 


Solphurel  of  Iron  ....      1     ...     «...  lUOU     ,  .  ,    lOU.O    .  .  .  lOOfl 

Sometimes,  however,  a  compound  conlaitiing  n  larger  proportion  of  sulplmr  !l 

PuvsioufOiCAL  Effects  anb  Ubeb. — Sulphuret  of  iron  is  principally  ompLmJ 
for  the  preparatiou  of  sulphuretted  hydrogen  (see  an!';  p.  375).  Biett  and  Oi»- 
nave,'  however,  have  employed  it  in  the  treatment  nf  oulancoua  msladicK.  The 
last-uentioued  physician  considers  that  it  agrees  witb  levigated  iron  in  its  etteelM  on 
the  syslera.  It  provokes  eructations  of  sulphuretted  hydrogen.  In  cutaaMU 
maladies  <if  a  scrufiilous  character  it  proved  b  valuable  alterative,  and  was  mcin 
serviceable  than  iodine.  It  appeared  to  be  lees  irrilntiiig,  and  less  apt  ta  etdu 
snppuralioD  in  eerofnlous  Rweliings.     Biott  gave  it  in  obstinate  lichen  agrius. 

Adm  [.V18TKATI0N. — The  dose  ia  from  grs,  iv  to  grs.  sij,  taken  in  syrup,  or  in  ihl 
fbrm  of  pill. 

FEIttl  SrLPmiSETllI  HTDRATll;  Hj/dralfd  Proto*y}phurr4  «/ 7™.— The  Uaik 
mud  uuJ  tilth  of  privies,  drains,  ponds,  bogs,  jcc.  is  due  to  the  prosenco  of  thftbl 
dratcd  sulphuret  of  iron  formed  by  the  action  of  decomposing  sulphur  ooni 
on  ferrugiuous  earths.     Organic  substances contsinjug  sulphur,  as  well  as  «ul 
in  contact  with  decomposing  organic  matters,  furuii^h  the  siitphur.     The 
ftfler  the  use  of  chalybeates,  owe  their  black  colour  lo  the  same  compound. 

It  is  obtiiinad  by  adding  an  alkaline  sulphuret  to  a  solution  of  prutnmilpbate  rf 
iron  in  recently,  hoi  led  or  distilled  water.  FeO.SO+KS  =  KO,S(>'+FoS.  If 
hydrosulpliurct  of  nmrnoiiia  be  used,  the  equation  is  as  follows:  l-'eU,SQ*-fNB'> 
2HS  =  FoS+NIl',SO'+HS.  The  preoipiute  should  be  washed  with  iwcontl^ 
distilled  or  boiled  waltir. 

It  is  a  block  substance,  insoluble  in  wat«r.  By  cipnenro  to  the  air  it  sfaMfb 
oxygen,  and  is  converted  into  tfae  sulphate  of  iron.  KeS+40  =  Pc<),80'.  Hoce 
it  should  bo  preserved  in  we  1 1 -stoppered  bottles  filled  with  recently  dt«till«d  n 
boiled  waler,  in  order  to  exclude  atmospherio  air. 

Mitflhe*  has  proposed  this  sgent  as  an  antidolo  for  poisoning  by  corrtwivt)  si^li- 
mate,  the  products  of  the  reaction  betwc«n  these  substances  bciog  protoohloridi  uC 

■  Bouehirdat.  Knrntu  Furmmltin  m*(i>iHil.  n  twl,  Sioe  ed.  IHl. 
'  Hlalhe,  Train  it  VArt  it  FotmnUr,  p.  110,  l»ia. 
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iron  and  salpharet  of  mercury.  FeS+HgCl  a»  FeCl+HgS.  He  says  that  a  gar- 
rio  oontaining  this  hydrated  sulphnret  will  instantly  remove  the  metallic  taste  caused 
ij  potting  a  minute  quantity  of  corrosive  sublimate  into  the  mouth.  Mialhe  also 
aaserts  that  this  sulphuret  will  render  innocuous  the  salts  of  tin,  antimony,  silver, 
aad  arsenious  add.  Orfila^  states;  as  the  result  of  his  experiments,  that  if  taken 
immediately  after  the  ingestion  of  the  poison,  the  hydrated  protosulphuret  com- 
pletely destroys  the  poisonous  quality  of  corrosive  sublimate;  but  that  if  not  exhi- 
nted  until  ten  or  fifteen  minutes  after  the  poison  has  been  swallowed,  it  is  useless. 
Bouchardat  and  Sandras'  have  proposed  to  substitute  what  they  call  the  hydrated 
pemUphuret  of  iron  for  the  hydrated  protosulphuret;  and  they  propose  to  obtain  it 
Dj  adding  an  alkaline  sulphuret  to  a  solution  of  a  persalt  of  iron. 


140.  FERRI  SULPHAS.— SULPHATE  OF  IRON. 

Formula  FeO,SO^    EquioaUtU  Weight  76 

HiSTOBT. — Sulphate  of  iron  is  one  of  the  substances  which  Pliny*  termed  chal- 
etmthum.  This  is  evident  from  the  circumstance  of  his  statement,  that  the  Romans 
called  it  atramentum  sutorium,  or  shoemaker^s  Hack,  It  is  frequently  termed  cop- 
percii,  and  in  consequence  has  been  sometimes  confounded  with  the  salts  of  copper  :* 
ffreen  vitriol  (yxtriolumviride)^  vitriol  ofmarz  (yitriolum  martU  vd  vtirtolum  mar' 
lMi2e),  mdt  of  mars  (sal  martis),  and  vitriolated  iron  {/errum  vitriolatum),  are  other 
nmies  by  which  it  is  known. 

Natural  Hibtort. — This  salt  is  found  native  associated  with  iron  pyrites,  by 
tbe  decomposition  of  which  it  is  formed ;  and  it  occurs  in  the  waters  of  several  mines. 
It  18  rarely  met  with  native  in  the  crystallized  state.  It  occurs,  however,  in  the 
Bammelsberg  mine,  near  Goslar;  at  Schwartzenburg,  in  Saxony;  in  the  aluminous 
■lude'  at  Hurlet,  near  Paisley  (see  ante,  p.  600);  and  in  New  England. 

Sulphate  of  the  protoxide  of  iron  is  found  in  some  of  the  sulpbated  chalybeate 
mineral  waters  (see  ante,  p.  317);  as  those  of  the  Selken-bmnnen  at  Alexisbad,  of 
Maeheno  in  Bohemia,  and  of  Buckowina  in  Silesia. 

Preparation.— 1.  Sulphate  of  the  protoxide  of  iron  is  prepared  by  dissolving 
okan  nnoxidized  iron  in  diluted  sulphuric  acid. 

In  this  process  one  equivalent  of  iron  decomposes  one  equivalent  of  water,  oom- 
bntea  with  an  equivalent  of  oxygen,  and  sets  free  an  equivalent  of  hydrogen.  The 
equivalent  of  protoxide  of  iron  combines  with  an  equivalent  of  sulphuric  acid  to 
Harm  an  equivalent  of  sulphate  of  iron.     Fe+HO,SO^  =  FeO,SO+H. 

Matxeials.  Pbosuctb. 

Itq.  Water    •  .  .  •   9  J}  JJ- ^^f^Jf  »|, leq.nydrog«i 1 

l^.Iro. »,?:?r,.  ;®|leq.ProUaidcIron36-i. 

1«|.  Sulphuric  Acid  40  -LU — ! ""^l  eq.  Sulphate  of  Iron    .  76 

77  77 

The  DMin  College  admits  two  preparations  of  sulphate  of  iron;  one  called ,/^m 
mtiphoB,  the  other y^m*  sulphas  granulatum, 

1.  Fenl  Snlphaa  is  ordered  to  be  prepared  with  Iron  Wire,  or  turnings  of  Wrought  Iron 
Jiv;  Oil  of  Vitriol  of  commerce  fjiv;  Distilled  Water  Oiss.  Pour  the  water  on  the  iron 
ptauMsd  in  a  porcelain  capsule,  add  the  oil  of  vitriol,  and,  when  the  disengagement  of  gas  has 
ntarjy  ceased,  boil  for  ten  minutes.  Filter  now  through  paper,  and,  having  separated  the  crys- 
tmls  which,  afler  the  lapse  of  twenty-four  hours,  will  have  been  deposited  from  the  solution,  let 
them  be  dried  upon  blotting  paper  placed  upon  a  porous  brick,  and  then  preserved  in  a  well- 
Mopped  bottle. 

*  TrnUi  d*  Texicologie,  t.  i.  p.  718, 1843.  >  BuUetin  de  Tkirapevtiqiu.  Anflt  1843. 

"  Hi»t.  Nat.  xxxiw.  3i.  *  Dr.  Caromin,  Land.  Mtd.  Oaz.  ziz.  40. 

>  According  to  1>t.  Tboroson  (Outlines  of  Mineralogy ^  vol.  i.  p.  47S,  1836),  the  sulphate  found  at  Horlet 
aadCainpsie  was  mn  a/wmno-jv/pAatc  of  iron. 
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INORGANIC  B0DIB8.— BuLFHATi  or  lawr. 

2.  Ferrl  Sulphaa  Orannlatum  ie  prcpired  with  Iron  Wice,  oc  tarningi  oT  Wrought  Iton 
3ir|  Oil  □(  Viuiol  uf  cuinmerup  f$iv;  DiBiilied  Waur  Oiu;  Rrctilinl  Spiriia  f$s.  PourUtc 
wuler  on  ibe  iron  jilsced  m  a  porwinin  ciipaule,  sd J  ihe  oil  of  vitriol,  and  when  tlie  dliriwice- 
menl  of  Ras  hfti  neadj'  cvased,  Ixiil  for  len  miciutei.  Filler  now  llirough  paper  iiilo  ■  ■mmI 
CDnlaintng  right  ounces  of  llie  iplrii,  ttii'l  siic  the  miiture  ai  it  cools,  id  order  Il>a(  >he  nil  iumj 
b«  aliliiined,  in  minuts  granulir  oryttali.  Lei  tbne,  deprived  by  decanlalion  and  ilraiotncof 
Ibe  adhering  liquid,  be  waihed  on  a  Tuniiel  or  imall  peroolalor  with  the  lemninder  of  lb«  aplrili 
and,  when  rendered  quite  litj  bj  pppeaied  piBMuro  between  Tolds  of  Altering  paper,  aiiil  tub- 
seqiienl  exposure  far  [wen<y-|our  hours  lieneath  a  glan  bell  over  a  aaDimDn  dinner  plats  liaU 
flUed  Willi  oil  of  vitriol,  tel  tiiein  be  preserved  in  a  well-sioppeil  buttle. 

B;  dropping  the  Bolution  of  Bulphat«  of  iron  into  rectified  spirit,  &  white  crjrsbil- 
line  powder  ia  obtained,  which  conbuas  ool;  one  equivalent  of  water. 

2,  The  common  yrecn  vitriol,  or  copperae,  or  cnuie  tutphate  of  iron  (/erri  tatfkoM 
venafit,  Ph.  Lond.)  of  the  shops,  is  prepared  bj  exposing  heaps  of  tnoistenod  iTDD 
pyrites  (bisnlphuret  of  iron)  Co  the  air  for  several  moatbs.  lu  some  pluces  the  ore 
ia  previoaalj  roaated.  The  moistening  is  effected  by  rain  or  by  maniial  labour. 
Both  conatituenta  (iron  and  sulphur)  are  oxidized :  the  products  are  protoxide  of 
iron  and  aulphuric  acid.  But  aa  the  Cfuantity  of  sulphuric  ncid  formed  is  greater 
than  ia  sufficieot  to  aaCurate  the  protoxide  of  iron,  the  excess  is  satunled  either  bj 
the  alumina  contained  in  the  clay  mixed  with  the  pyrites,  or  by  the  addition  of  ola 
iron.  If  alumina  be  used  to  saturate  it,  the  equatioQ  will  be  as  follows:  8FeS'+ 
Al'0'+210  =  3(FeO,SO')+Al«t>',3SO'.  The  liquid  ia  coucentraied  in  Ie«dai 
boilers,  and  runs  off  into  large  veasels  lined  with  lead,  where  the  sulphate  of  inn 
oryatallizea.  The  sulphate  of  alumioa  remains  in  the  mother  liquor,  and  is  coft- 
Tcrted  into  alum  by  the  addition  of  sulphate  of  potash,  if,  however,  nietallio  irra 
be  used  to  saturate  the  excess  of  aulpliurio  acid,  (he  equation  will  be  as  follows: 
FeS'+  F+80  =  2(FeO,SO'). 

Both  the  London  and  Edinburgh  Collogea  prepare  snlphute  of  iron  from  thb  oom- 
mercial  article. 

Tbe  tondan  Colke'  orders  of  Comineroial  Sulphaie  of  Iron  ft 
Wire  gj:  Distilled  Water  OiT.     Mix  Ibe  acid  wilh  the  water;  ai 

and  irou-wire.    Then  apply  beal,  IVequemly  stirring,  until  the  sulpliaie  ia  duaolred.    i 
the  liquor  while  boi  and  tel  aside  thai  cr]rBiali  may  form.     Pour  off  ibe  flupernataul  liiloM  ltd 
evaporate  that  more  ciyitala  may  be  oblained.     Dry  all  these. 

mie  diieciions  of  the  U.  S.  Worm,  are  similar  to  those  of  the  Dublin  College.] 

The  Edinburgh  Celttgt  obacrves,  thai  if  Ibe  Sulphate  of  Iron  of  eommerre  be  not  in  inaip* 
reni  gteen  cryalals,  without  elBoresoence.  dissolve  it  in  its  own  weight  of  builjiiK  water,  adja 
lated  with  a  liille  sulphuric  acid :  Hller,  anil  sel  ihe  soluiion  uide  lo  ciystullize.  J'rnerf*  lbs 
crystals  in  well-cloaed  hollies. 

Pkopertieh. — Sulphate  of  the  protoxide  of  iron  crystallizes  in  tnuisparent,  )«1*, 
blniab-green  crystals,  the  form  of  which  is  the  oblique  rhombic  prism.  Their  i^ 
gr.  ia  1,82.  They  have  an  acid,  styptic  taste,  and  ruddeo  lit- 
mas.  When  heated  to  '212°  F.,  they  ^ve  out  6  equifaloKI 
of  water,  and,  at  a  higher  temperature,  lose  their  rtii 
equivalent  of  water.  In  the  anhydrous  stale  the  salt  ii 
pulverulent,  and  astringent. 

When  the  anhydrous  suit  is  heated  to  redness,  it  is  readnJ 
into  seaquiuxide  of  iron,  sulphuroua  acid,  ttnd  anhydroiia  ml- 
phuric  acid:  the  two  latter  arc  volatilized.  2(FuO,S0^" 
Fe'O'+SO'+SO'. 

Sulphate  of  iron  which  is  quite  devoid  of  the  eulpfaute  of  &* 
Crvitat  of  Sulphau       £eai|uioxide,  and  which  has  been  orystiUliwd  from  pcrfcollT 
0/  Iran.  neutral  liquors,  fans  a  greenish-blue  tint,  like  tbut  of  tne  b^L 

In  commerce  there  are  three  varieties  of  sulphate  of  iron.  Tm 
first  is  blue,  with  a  Blight  tint  of  green,  and  hoa  been  obtained  by  crystollicing  >( 
from  acid  liquors.  Ihe  second  is  pale  green,  and  baa  been  formt.^  in  neatnl 
liquors.  The  third  is  of  an  emenild-grccn  colour,  and  has  been  prodacctl  in  liqaen 
which  contain  a  considerable  qnanlity  of  the  aulphate  of  the  se.-jquioxidc  (I'lilouii 
and  FremyJ. 


;  Sulphuric  Aeidf^j:  : 


■ulptan 

Smia 


Fi*.  138. 


Composition;  Pubitt;  Phtbiologioal  Emcrs.  785 

By  expotrore  to  the  air,  the  crystals  of  sulphate  of  iron  ahsorb  ozygeD,  beoome 
greener,  then  slightly  efflorescent  and  somewhat  opake,  and  ultimately  acquire  a 
yellow  or  ochry  covering  of  the  basic  sulphate  of  the  sesquioxide,  2(FeH)^),S0^. 

Crystalliied  sulphate  of  iron  is  soluble  in  water,  but  insoluble  in  alcohol.  It 
vequires  two  parts  of  cold  and  three-fourths  of  its  weight  of  boiling  water  to  dissolve 
it  The  solution  has  a  bluish-green  colour,  but  by  exposure  to  the  air  it  attracts 
oxygen,  becomes  deep  green,  and  deposits  a  basic  sulphate  of  the  sesquioxide, 
2(Fe'0'),S0'.  The  liquor  retains  in  solution  a  salt  whose  base  is  the  dcutoxide  or 
magnetio  oxide,  FeO,FeK)^.  By  the  prolonged  action  of  air  on  the  solution,  the 
colour  becomes  reddish-yellow,  and  the  sulphate  is  entirely  converted  into  the 
neutral  sulphate  of  the  sesquioxide  (Fe'O'jSSO)  and  the  basic  sulphate,  2(FeK)'), 
80». 

Characteristics, — ^It  is  known  to  be  a  sulphate  by  a  solution  of  a  bary  tic  salt  (see 
ante,  p.  868). 

Its  characters  as  a  protosalt  of  iron  have  been  before  stated  (see  ante,  p.  718). 

The  remarkable  effect  of  binoxide  of  nitrogen  on  its  solution  has  been  already 
pdnted  out  (see  ante,  p.  414). 

The  sulphate  of  iron  of  the  shops  almost  invariably  contains  traces  of  the  sul- 
phate of  the  sesquioxide.  Hence  the  precipitate  which  it  yields  with  ferrocyanide 
of  potassium  is  usually  bluish. 

GOMFOSITION. — The  composition  of  this  salt  is  as  follows  : — 

Atoms.     Sq.  Wt.      Per  Cent.     Serxetius.    Thomson. 

ProCioide  €tf  Iroo 1  ....    36  ...  .    25.0  ....    25.7  ....    28.7 

Salphario  ▲eid 1  ....    40  ...  .    28.8  ....    28.9  ....    28.3 

Water 7  ....    63  ...  .    45.3  ....    45.4  ....    45.0 


Cryitellised  Salphate  of  the  Protoxide  of  Iron  .    .  1  ....  130  ...  .  100.0  ....  100.0  ....  100.0 

PuBlTT.— -This  salt  is  frequently  mixed  with  sulphate  of  the  sesquioxide ;  this 
nay  be  known  by  the  yellowish-green  colour  of  the  crystals,  and  by  the  blue  colour 
prodooed  on  the  addition  of  ferrocyanide  of  potassium. 

Colour  bluisb-green ;  dissolved  by  water. — Ph.  Land. 

Pale  btuiah-green  crystals,  with  little  or  no  efflorescence. — Ph.  Ed. 

The  common  green  vitriol,  or  copperas,  of  the  shops  is  a  mixture  of  the  sulphates 
of  the  protoxide  and  sesquioxide  of  iron.  It  is  liable  to  be  contaminated  with  the 
SidtB  of  copper,  sinc^  manganese,  alumina,  magnesia,  and  lime.  Copper  may  be 
reoognised  and  removed  from  it  by  immersing  a  clean  iron  spatula  in  a  solution  of 
it;  the  iron  becomes  encrusted  with  copper.  Copper  may  also  be  detected  by  add- 
ing excess  of  caustic  ammonia  to  the  ferruginous  solution  and  filtering  the  liquor. 
If  copper  be  present,  the  liquor  will  have  an  azure  blue  tint.     The  ammoniacal 

anid  shonld  yield,  by  evaporation,  no  fixed  residuum.    It  is  difficult  to  deprive  the 
t  of  the  other  impurities  above  mentioned. 

Phtbiologioal  Effects,  a.  On  Vegetables. — Sir  H.  Davy*  ascribes  the 
sterility  of  a  soil  to  the  presence  of  sulphate  of  iron. 

fi.  On  Animals.^^.  G.  Gmelin'  found  that  two  drachms  of  sulphate  of  iron 
giTon  to  a  dog  caused  vomiting  only — that  forty  grains  had  no  effect  on  a  rabbit — 
and  that  twenty  grains,  thrown  into  the  jugular  vein  of  a  dog,  produced  no  effect. 
Dr.  Smith,"  however,  found  that  two  drachms  proved  fatal  to  a  dog  when  taken  into 
the  stomach  or  applied  to  a  wound.  Orfila^  obtained  similar  results.  The  effects 
were  local  inflammation  and  a  specific  affection  of  the  stomach  aud  rectum.  Ac- 
eording  to  Weinhold/  the  spleen  of  animals  fed  with  it  becomes  remarkably  small 
ud  compact. 

y.  On  Mom. — This  salt  acts  locally  as  a  powerful  astringent,  and;  when  employed 
in  a  concentrated  form,  as  an  irritant.     The  latter  effect  depends  on  its  chemical 

>  Agrieitlti$ral  Chemistry.  '  Vers.  m.  d.  Wirk.  &c.  84. 

Qaoted  by  Wibmer  aod  by  Chriitiaon.  *  Toxieol,  Gin. 

•  Qaoted  by  Riehter,  Ausj.  Arznsim.  v.  55. 
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action  on  tlie  organic  cnnalituents  (albutnen,  &c.)  of  the  (ihsiiw.  T\w  rwuiilt 
effects  of  sniphate  of  iron  are  anulogoDS  to  iboeo  of  other  ferruginons  uonipoonds, 
and  nbicli  have  hecn  nlretul^  described. 

Swallowed  in  tmall  doers,, It  has  bd  astringent  operation  on  the  gaetro-iDleatiDtl 
muooos  monibranc,  and  thereby  diminishes  the  quantity  of  fluids  secreted  or  ex- 
haled; heoc«  its  continned  use  causes  constipation.  It  lilnchens  the  stnuls  like 
other  compounds  of  iron.  It  becomes  abiiorbed,  and  operates  on  the  system  u  a 
tonic,  stimulant,  enimenagogue,  and  astringent.  In  larr/r  mrdicinal  data  it  readily 
excites  pain,  heat,  or  other  uneasiness  at  the  pit  of  the  stomirch,  and  not  mm- 
quenlly  causes  nausea  and  vomiting ;  tliia  is  especially  the  case  in  irritable  conilJtioiM 
of  this  viscus.  In  txcemiee  done*  it  operates  as  an  irritant  poison.  A  girl  look,  u 
an  cmmenagogue,  an  ounce  of  it  in  beer,  and  was  seized  in  conseiuence  with  eolio 
pains,  constant  vomiting,  and  purging  for  seven  hours.  Mucilaginous  and  oily 
drinks  soon  cured  ber.' 

A  case  is  recorded  by  Mr.  Moore,'  in  which  contractions  of  the  flexors  of  lh« 
hands  and  feet,  with  headache  and  sickness,  occurred  in  a  boy  who  hatl  U>en  en- 
gaged in  picking  the  crystals  of  the  sulphate  from  their  mother  liquor. 

UbKS.— -Sulphate  of  iron  is  to  be  preferred  toother  ferruginous  ooniponnds  whan 
there  is  great  relaxation  of  the  solid  parts,  with  immodcruta  discharges.  Whtn 
the  long-continued  use  of  ferruginous  compounds  is  required,  it  is  less  adapteil  for 
administration  than  some  other  preparationB  of  iron,  on  account  of  its  local  actkn 
on  the  alimentary  canal. 

It  is  employed  in  lump,  powder,  or  solution,  as  a  styptic,  to  check  hemorrbap 
from  numerous  small  ve^st^l^.  A  solution  of  it  is  applied  to  ulcerated  surface*  and 
to  mucous  membranes  \a  diniiuish  profuse  diBchnrges,  as  in  chronic  oplithalata, 
Iencorrh(ea,  and  gleet.  Mr.  Vincent  used  itin  prolapsus  ani  (Beetinif,  p.  229).  A 
solution  of  three  draobms  of  the  sulphate  in  five  ounces  of  wnter  has  been  used  by 
Telpeau  to  repress  erysipelas. 

Internally,  it  is  administered  in  passive  hemorrhages,  on  a<;conDt  of  its  suppOMd 
astringent  influence  over  the  system  gL>nerally  ;  also  in  immodt-rate  secretion  anil 
exhalation — as  in  hnmid  asthma,  chronic  mucous  catarrh,  old  dysenteric  affecliou, 
colliquative  sweating,  diubcles,  leucorrbcca,  gleet,  &o.  In  inlermittents,  it  hag 
been  employed  as  a  tonic.  It  bos  also  been  found  serviceable  against  tape-wots. 
Its  other  uses  are  the  same  as  the  ferruginous  compounds  before  mentioned. 

Administration. — The  dose  of  it  is  from  one  to  five  groins  in  the  fbim  of 
jnll.  If  given  in  solution,  the  water  ehould  be  recently  bailed,  to  expel  the  atmo- 
spheric air  dissolved  in  it,  the  oxygen  of  which  converts  this  sail  into  a  pcrsulphaU. 
A  very  agreeable  method  of  exhibiting  sulphate  of  iron  is  in  solution  in  carboDit 
acid  water.  Mr.  Webb  prepared  it  fur  me  of  three  strengths ;  one  containing  tbiM 
grains,  a  second  six  grains,  a  third  nine  grains  of  the  cryslallixod  sulphate  to  each 
Dottle  of  carbonic  acid  water  (bottle  soda  water). 

For  local  purposes,  solutions  of  it  are  employed  of  various  strengths,  ocoordiog 
to  oi  ream  stances.  In  chronic  ophthalmia,  we  may  use  one  or  two  grains  (o  to 
ounce  of  water;  aa  an  injection  in  gleet,  from  four  to  ten  groins.  It  has  bean  utod 
to  disinfect  night  soil;'  the  products  are  sulphate  of  ammonia  and  hydratcd  ral- 
phuret  of  iron. 

L  PEBRI  8UlPHiS  KXSICCATUI,  E.;  F^i  Sulpha*  Sfcraitrtn,  D.j  DrM  &J- 
rihnlf  of  Irmt. — (Kipoae  any  convenietit  quantity  of  8ulpbate  of  Imo  to  a  modenU 
neat  in  a  porcelain  or  earthenware  vessel,  not  glazed  wicb  lead,  till  it  is  coDVKited 
into  a  dry  grayish-while  mass,  which  is  to  be  reduced  to  powder,  E.  Tb«  DaUiit 
Collrffe  orders  of  Granulated  Sulphate  of  Iron  any  convenient  quantity.  EspM 
the  salt  in  a  porcelain  capsule  to  an  oven  beat  not  exceeding  40l)°,  nntil  w]veo« 
vapours  cease  to  be  given  off,  and,  having  then  reduced  it  to  a  fine  powder,  prcaerro 
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it  in  a  well-stopped  bottle.) — ^By  exposure  to  a  moderate  heat,  the  crystals  lose 
f  ths  of  their  water  of  crystallization ;  so  that  85  grains  of  dried  sulphate  arc  equiva- 
lent to  139  grains  of  the  crystaHized  sulphate,  or  3  grains  are  equal  to  4-;''^  grains 
of  the  crystals.     The  dried  sulphate  is  used  in  the  following  preparation  : — 

I  PlinU;  FERBI  SUIPHATIS,  E. ;  Pilh  of  Sulphate  of  irr>n.— (Dried  Sulphate 
of  Iron  two  parts;  Extract  of  Taraxacum  five  parts  ;  Conserve  of  Red  Roses  tico 
parts;  Liquorice-root  powder  three  parts.  Beat  them  together  into  a  proper  mass, 
which  is  to  be  divided  into  five-grain  pills.) — Each  pill  should  contain  Jths  of  a 
grain  of  dried  sulphate  of  iron.     Dose^  one  to  three  pills. 


141.  Ferri  Persiilphas.  —  Persulphate  of  Iron. 

Formula  Fe*03,3SO».     Equivaltnt  Weight  200. 

SiiJtphatt  of  the  Sesquiaxide  of  Iron  ;  Pertetquisulphate  of  Iron;  Orytulphate  of  Iron. — Persiilpbato 
of  iron  is  a  constituent  of  some  of  the  sulpbated  chalybeate  waters  (see  ante^  p.  318)  \  ns  tiie 
strong  Mofiat  chalybeate,  the  Vicar*s  Bridge  chalybeate,  and  the  Cransac  mangancsian  waters. 
There  are  several  native  mineral  compounds  of  sulphuric  acid  and  the  sesquioxide  of  iron,  such 
ai  coguimbite,  yellow  copperas^  fibro-ferrite^  and  pittizite  or  vitriol  ochre.  Persulphate  of  iron  is  fre- 
quently made  by  peroxidizing  the  protosulphate  by  means  of  nitric  acid.  2FeO,S0^4~0^ 
FeW^SO*.  In  order  to  convert  this  subpersulphate  (Fe'0*,2S0*)  into  the  neutral  sulphate  of 
the  sesquioxide, an  additional  equivalent  of  sulphnric  acid  is  required  for  every  two  equivalents 
of  the  protomilphate.  Fe^^2S0*+S03  ==  Fe^,3S03.  This  salt  has  been  used  in  the  prepara- 
tion of  the  hydrated  persulphuret  of  iron. 

In  1842,  Mr.  Tyson^  published  the  formula  for  making  a  solution  of  the  sulphate  of  the  ses- 
quioxide of  iron,  which  he  calls  the  liquor  oxytulphaliM  ferri.  He  says  it  was  invented  by 
Sjrlvester  about  forty  years  ago,  and  has  been  ever  since  in  constant  use  among  the  practitioners 
in  Derbyshire.    The  following  is  the  method  of  preparing  it : — 

Take  of  Sulphate  of  Iron  Jij  or  giij  ;  Nitric  Acid  3iij  ;  Distilled  Water  ^iss.  Rub  the  acid 
with  the  sulphate  for  a  quarter  of  an  hour,  then  gradually  add  the  water,  and  strain  through 
peper.  The  dose  of  this  solution  is  from  five  to  twelve  drops  twice  a  day  in  infusion  of  quassia, 
or  in  water. 

Penulphate  of  iron  acts  topically  as  a  powerful  astringent  and  mild  caustic,  like  the  pernitrate 
and  perchloride.  It  combines  witii  albumen  to  form  a  pale  yellowish  compound  ;'  on  this  pro- 
perty depends  its  chemical  action  on  the  tissues.*^  Its  remote  effects  arc  tliose  of  a  tonic  and 
bamatinic,  like  the  other  chalybeates. 

Its  uses  are  similar  to  those  of  the  other  persalts  of  iron.  It  may  be  given  in  conjunction 
with  small  doses  of  sulphate  of  magnesia  as  an  artificial  chalybeate  purging  water.  Dr. 
Otborne*  says  Widow  Welch's  pills  are  composed  of  "sulphate  of  peroxide  of  iron,  with  a 
eomll  quantity  of  insipid  vegetable  matter,  probably  gum,  as  much  as  is  requisite  for  adhesion." 
It  is  more  probable,  however,  that  they  are  prepared  with  the  common  sulphate  of  the  shops, 
which  is  a  mixture  of  protosulphate  and  persulphate  of  iron. 


142.  FERRI  SESQUICHLORIDUM.  —  SESQUICHLORIDE  OF 

IRON. 

Formula  Fe*CP.    Equivalent  Weight  162.6. 

History. — ^This  chloride  was  known  in  the  17th  century,  but  it  was  first  accu- 
ntely  described  by  Sir  H.  Davy  in  1811.  It  is  sometimes  called  the  perchloride 
cf  tron,  and,  when  combined  with  water,  the  permuriate  of  iron. 

Natural  Histort. — Sesquichloride  of  iron  is  a  constituent  of  the  mineral  called 
fyrwmalite. 

Some  mineral  waters  contain  the  protochloride  of  iron,  FeCI ;  as  those  of  Alexis- 
Imd  and  of  Buckowina. 

Preparation. — For  medicinal  purposes  sesquichloride  of  iron  is  obtained  by 


*  Fharmattutical  Joumalj  vol.  i.  p.  508, 1842. 

*  Land.  Med.  Gaz.  March  6, 1840,  p.  892. 

VOL.  I. — il 


■  Joum.  de  Ckim.  Mid.  t.  vi.  3e  strie,  p.  308. 
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INORGANIC  BODIES.— SzsQincHLORirB  or  &oir. 

dissolving  sesquioside  of  iron  in  hjdroehtnric  acid.     FeO'+SHCI— Fft^»+8H0. 
By  eTapoiulion,  the  Ljdrotcd  seitquicliloride  is  obtained  in  a  orvBtalline  form. 

Properties. — Scsqui (.■blonde  of  iron  is  a  volatile  Bi>lid.     It  dcliiinenaea  in  the 
sir,  and  forms  the  liquid  formerly  called  oil  of  iron  (olram  marlii).     The  eesqni-     i 
ckloride  is  aolnble  in  wafer,  alcohol,  and  ether.     The  ethereal  solntion,  ky  exposure     I 
to  sokr  light,  ia  docolorixcd,  and  lets  fall  the  protouhloride  of  iron  (FcCI).     Tbe     |i 
aqaeous  solution  deposits  the  brown  pulverulent  oxichloride,  Fe*Cl',tiPe*O*,9H0. 

CharactfTufici. — It  is  bnown  to  be  a  persalt  of  iron  by  the  before-mentioned 
tests  for  this  class  of  salts  (sec  ant^,  p.  718). 

It  is  known  to  be  a  chloride  by  the  teste  for  tbe  chlorides  before  stated  (see  ante, 
p.  380). 

Composition. — The  anhydrous  scsqnichloride  has  the  following  composition  : — 


Eq.    Wl. 


5#>i]ukbIofidB  oT  Iron  . 


Pit  Cm. 
.  34 .4S  . 
.     65.M     . 


J.  Dart. 


EUfTmou'i  di»iii/fKting  Jlmd  is  essentially  a  solution  of  a  persalt  of  iron>  It  ii 
Qsnally  a  miztnre  of  a  solution  of  sesquichloride  of  iron  (made  by  disaolviog  the 
residao  of  the  combustion  of  iron  pyrites  in  hydrochloric  acid)  and  of  an  impun 
solutiun  of  the  persalt  of  iron.  To  this  is  commonly  added  the  refuse  aolntioQ  of 
ubhiride  of  mangancM  resulting  from  the  manufacture  of  chlorine.  It  decompooei 
the  liydrosnlphurets,  and  destroys  the  ofiensive  odour  of  night  soil,  and  other  kinds 
of  dtiUODiposing  organic  matter. 

TINCTCM  FBRBl  SESqCICBLOWDI,  L.  ;  TinHure  of  Se^irkhridt  o/Irtm;  F»n 
Muriatii  yVne/uru,K.;  Tincttireo/ the  Mtiriiite of  Iron ;  Siurialin  Ferri  Liqtinr,!).', 
Solution  of  Muriate  of  Iron  [TVnrfiira  Fern  Chloridi,  U.  S.].— All  the  Ulitisb 
OoUeges  gi\e  directions  for  its  preparation. 

The  LmdOH  nnil  BftnWgft  CDdntrtimlenif  Se»qui<>ii.fp  of  Iron  ,|vj;  Hjrdmclilmio  Add  Oj; 
Bef  tifletl  S[)iiil  Oiij.  Poiir  ihe  acid  upon  llip  M»niiio<iile  of  iron  in  a  g\an  veiMt,  and  digeil 
far  ihrpe  day?,  fr^quenily  ilinking.     Lailly,  xld  ilie  spiril  Id  the  cold  liquor,  and  etnin. 

By  digestion  in  hydrochloric  acid,  the  sesquioxide  becomes  the  sestjuichloride  of 
iron,  while  water  is  formed. 


iq.Sciqnichlor.  Iroa  U 


As  tlie  sesquichloride  of  iron  employed  frequently  Dontains  a  small  portion  of 

protiieathonatc  of  iron,  a  little  prolochloride  of  iron  is  formed,  and  slight  efer- 
vescence,  ovring  to  the  escape  of  carbonic  acid,  takes  place.  Both  the  chforidw  of 
iron  are  soluble  in  water  as  well  as  in  spirit. 

Tlie  IhiWii.  CoUtgi  orders  of  Iron  Wire  Iviij ;  Pure  Murinlic  Add  Oij ;  Pure  Mil/ie  AcU 
(girilj;  DinilledWalerOJi  Beciifle-l  SpirirOju.  Dilute  ihe  murmhead^J  With  the  wMM.IDd. 
baviug  poured  ihe  miiuire  on  ibe  iron,  apply  a  genlle  heal  ontil  Ilia  meMi  it  dinoliw].  Nan 
add  Ihe  niiric  acid  in  >ucc«ui>e  ponkuu,  and  then  evaparaie  at  a  penile  heal  aniil  Iha  aohKilM 
ia  reduced  lo  one  pint  Finally  mix  Iliii  in  a  botile  wiih  ibe  ipirii,  and,  after  the  micHue  tmt 
■UKx)  foi  twelve  hours,  draw  olT  tbe  clear  tinulure.  The  ipet^iQc  uravitr  of  Ibii  linclan  it 
1,237. 

By  the  mutual  action  of  hydrochloric  acid  and  iron,  a  solution  of  protochlorids 
of  iron  ia  obtained;  hydrogen  gas  being  evolved.     UCl+Fe—FeCl+II.     By  tia 

action  of  the  nitric  acid  on  some  free  hydrochloric  acid  there  are  produced  nitrons  gat, 
wat«r,  and  chlorine.     The  latter  converts  the  prot(x:hloride  into  the  scsquichloiide 


Composition;  Physiological  Effects;  Uses.  789 

of  iron.     6FeCl+3HCl+NO»=3Fe«Cl«+3HO-f-NO«.    The  nitrous  gas  in  the 
air  becomes  hyponitric  acid  NO*.     The  sesquichloride  of  iron  dissolves  in  the  spirit. 

[The  27.  S.  Pkamu  directs  of  Subcarbonate  of  Iron  half  a  pound;  Muriatic  Acid  a  pint;  Alco- 
hol three  pints.  Pour  the  acid  upon  the  subcarbonate  of  iron  in  a  glass  or  porcelain  vessel.  Mix 
them,  and  when  effervescence  has  ceased  apply  a  gentle  heat  and  continue  it  until  the  carbon- 
ate is  dissolved ;  then  Alter  the  solution,  and  mix  it  with  the  alcohol. 

This  is  essentially  the  same  process  as  that  of  the  London  and  Edifiburgh  ColUget,  and  admits 
of  the  same  rationale  J 

This  tincture  is  of  a  reddish-brown  colour,  and  stains  white  paper  yellow.  It 
has  a  sour  styptic  taste,  and  an  odour  of  hydrochloric  ether,  from  which  it  would 
appear  that  a  mutual  reaction  takes  place  between  the  hydrochloric  acid  and  the 
alcohol.  It  reacts  on  vegetable  colours  as  an  acid.  '^  Its  specific  gravity  is  about 
0.992,  and  a  fluidounce  yields,  when  decomposed  by  potash,  nearly  30  grains  of 
aesquioxide  of  iron."^ 

Characteristics. — Its  reaction  on  vegetable  colours,  its  inflammability,  its  remark- 
able odour,  and  its  reactions  as  a  persalt  of  iron,  and  as  a  chloride  (see  supra),  are 
properties  sufficient  to  characterize  it  It  forms  a  brown  semi-transparent  jelly 
with  mucilage  of  gum  Arabic. 

Composition. — This  tincture  consists  of  rectified  spirit,  a  small  portion  of  hydro- 
thloric  ether,  hydrocldoric  acid,  sesquichloride  of  iron,  and  frequently  a  small  por- 
tion of  protocJdoride  of  iron.  Unless  excess  of  hydrochloric  acid  be  present,  ses- 
quioxide  (oxichloride  ?)  of  iron  is  thrown  down  when  the  tincture  is  exposed  to  the 
air. 

Purity  and  Strength. — The  commercial  tincture  of  sesquichloride  of  iron 
varies  in  its  strength,  owing  to  the  varying  density  of  the  hydrochloric  acid  employed ; 
and  perhaps*  also  on  the  condition  of  the  sesquioxide ;  for  when  this  has  been  cal- 
cined it  is  less  readily  soluble  in  acids.  Moreover,  a  diluted  spirit  is  frequently 
substituted  for  rectified  spirit.  These  differences  can  be  only  discovered  by  examin- 
ing the  colour  and  specific  gravity  of  the  tincture,  as  well  as  the  quantity  of  oxide 
which  it  yields. 

The  sp.  weight  is  0.992.  A  fluidounce  throws  down,  on  the  addition  of  potash,  almost  30 
grains  of  the  sesquioxide  of  iron. — Ph.  Land. 

Phtsioloqigal  Effects. — ^Tincture  of  sesquichloride  of  iron  is,  in  its  local 
action,  one  of  the  most  powerful  of  the  preparations  of  iron.  It  acts  as  an  ener- 
getic astringent  and  styptic,  and  in  large  doses  as  an  irritant.  The  large  quantity 
of  free  hydrochloric  acid  which  the  tincture  of  the  shops  frequently  contains,  con- 
tributes to  increase  its  irritant  properties ;  and  in  Dr.  Ohristison's  Treatise  on  Pot- 
tons  is  a  brief  notice  of  a  case  in  which  an  ounce  and  a  half  of  this  tincture  was 
awallowed,  and  death  occurred  in  about  six  weeks — the  symptoms  during  life,  and  the 
appearances  after  death,  being  those  indicative  of  inflammation  of  the  alimentary  canal. 
When  swallowed  in  large  medicinal  doses  it  readily  disorders  the  stomach.  The 
general  or  constitutional  eflects  of  this  preparation  agree  with  those  of  other  ferru- 
ginous compounds.  It  appears  to  possess,  in  addition,  powerfully  diuretic  proper- 
ties. Indeed, 4t  would  seem  to  exercise  some  specific  influence  over  the  whole  of 
the  urinary  apparatus  ]  for,  on  no  other  supposition  can  we  explain  the  remarka- 
ble effects  which  it  sometimes  produces  in  affections  of  the  kidneys,  bladder,  ure- 
thra, and  even  the  prostate  gland.  It  colours  the  fscces  black,  and  usually  consti- 
pates the  bowels. 

Uses. — It  is  sometimes,  though  not  frequently,  used  as  a  topical  agent.  Thus 
it  is  applied  as  a  caustic  to  venereal  warts,  and  to  spongy^  granulations.  As  an 
asirinyent  it  is  sometimes  employed  as  a  local  application  to  ulcers  attended  with  a 
copioas  discharge ;  or  as  a  styptic  to  stop  hemorrhage  from  numerous  small  vessels. 

Internally  it  may  be  employed  as  a  tonic  in  any  of  the  cases  in  which  the  other 
ferruginous  compounds  are  administered,  and  which  I  have  already  mentioned.  It 
has  been  especially  commended  in  scrofula. 

*  Mr.  R.  Phillips,  Transl.  of  the  Lond.  Pharm. 
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In  viiriaus  nSbotions  of  tlie  uTtno-geniUil  orguns  it  ia  frequently  used  nith  great 
success.  Thus,  iu  rutcntion  of  urine,  arising  from  xpasmodlo  stricture,  its  eSevU 
are  sometimes  bcneGcial.  It  should  be  given  in  doses  of  ten  minims  every  tea 
minutes  until  benefit  is  obtained,  wblch  frequently  does  not  talce  place  until  nausea 
is  excited.  It  hits  been  used  nith  success  in  ibis  malady  by  Mr.  Cliue;'  by  Mr. 
Collins;'  by  Drs.  Thomas,  Eberle,  and  Francis;'  and  by  Dr.  Davy.*  However, 
Mr.  Lawrence,*  alluding  to  Mr.  Clint's  recommendation  of  it,  observes,  "  I  believe 
general  experienco  has  not  led  others  to  place  any  very  great  confidence  \n  the  use 
of  this  remedy."  In  gleet  and  leucorrbien  it  is  sometimes  eervic^ble.  I  liftve 
found  it  occasionally  successful,  when  given  in  conjunction  with  the  tincture  of 
cantbaridcs,  in  the  latter  stage  of  gouorrbom,  after  a  variety  of  other  remedies  bad 
failed.  In  passive  hemorrhage  from  the  kidaeya,  uterus,  and  bladder,  it  is  likeirise 
employed  with  benefit. 

Administbation. — The  dose  of  it  is  from  ten  to  thirty  minims,  gradually  in- 
creased to  one  or  two  drachms,  and  taken  in  some  mild  diluent. 

Antidotes. — In  &  case  of  poisoniug  by  it  the  treatment  should  be  tlte  same  IS 
for  the  mineral  oeids  fsee  ante,  pp.  "202  aud  372). 


143.  FBRRI  AMMONIO-CHLORIBUM.— AMMONIO- 
CHLORIDS  OF  IRON. 


s  known  to  Basil  Valentine,  has  had  vartons 
oniaci  marliitle*,  fcrrwm  ammoniacaJt,  or 


History. — This  substance,  which  w 
Appellations;  such  as  Jlitret  iiilU  iinn 
/ttrwit  ammottiatitm. 

PitEPARATiON. — In  the  London  Pharmacoptsia  it  ia  directed  to  be  thus  pro- 
pared: — 

Take  Sciquinxide  of  Iron  [Subcirbonate,  U.  S}  Jiij;  Hydrochloric  Add  0»>  [rZi.  C.  S}, 
Hy<lrocbJaTsteorAmmcini>iII><j»;  DistiUsd  Wuer  Uiij  [iir,  t/.  &].  MiK  ilia  HsqumiideoT inn 
Willi  Ilie  hyilrochloric  acid,  end  di^cil  lliem  in  a  land-laiti  Tor  Iwo  bncin;  aflerwardt  add  llM 
hydiochloiale  orammoDia,  Qr«l  dinolvcd  in  the  diaiilled  water;  strain  and  evaporate  Uui  liquu 
unlit  ll)e  tail  bocomca  dry.     Lastly,  tub  wliat  remaiiii  lo  powdpt. 

By  the  mutual  reaction  of  sesquioKide  of  iron  and  bydrocblorio  acid  we  obtain 
sesquichloride  of  iron  and  water.  A  small  portion  of  protocbloiide  of  iron  wilt  be 
produced  if  any  carbonate  of  the  protoxide  of  iron  be  raised  with  the  BeM|uioxide. 
By  evaporating  the  solution  thus  procured  with  a  solution  of  bydrochlorstc  of  am- 
monia, we  obtain  a  mixture  of  these  bodies.  There  ia  no  reason  to  believe  that 
any  chemical  combination  takes  place. 

Pbopebtjeb, — It  ia  met  with  in  the  shops  in  the  form  of  rcddiab  orange-coloved 
cryatallino  grains,  having  a  feeble  odour  and  a  styptic  saline  taste.  It  is  deliques- 
cent,  Bod  is  soluble  in  both  water  and  ttlcohol. 

ChiiracUriiticg. — Rubbed  with  quicklime  or  caustic  potash,  ammonia  is  evoWerf. 
Its  solution  nlForda  chloride  of  silver  when  mixed  with  the  nitrate  of  silver.  It 
reacts  as  a  persalt  of  iron. 

CoMj'osiTios. — It  is  a  mcehanieal  mixture  of  bydrochlorato  of  ammonia  and 
sesquichloride  of  iron,  in  the  following  proportions: — 

Ptr  Cnu. 

SpHjiiidiloriJo  of  Iron 15 

Hydioulilonle  of  AmmDiiiB E5 


Ferri  Ammanio-Clilc 


1,  PA.  L. 


100 


It  yields  about  7  per  cent,  of  sesquioiide  of  iron  when  deoomposed  by  an  alkali 
(Mr.  R.  Phillips). 


Iodide  of  Iron: — Histoey;  Preparation.  741 

The  yellow  bands  sometimes  found  in  cakes  of  bjdroclilorate  of  ammonia  are 
probably  a  true  chemical  compound  of  sesquichloride  of  iron  and  hydrochlorate  of 
ammonia  (see  anfCy  p.  446). 

Purity. — The  London  College  gives  the  following  characters  of  it : — 

Pulverulent;  orange-coloured  ;  soluble  in  proof  spirit  and  in  water.  On  the  addition  of 
potash  to  either  of  these  solutions  ammonia  is  evolved ;  and  for  100  grains  of  this  salt  about 
7  grains  of  sesquioxide  of  iron  are  thrown  down. — Ph.  Lond. 

Physiological  Effects.^ — It  produces  the  general  effects  of  the  ferruginous  pre- 
parations; but,  on  account  of  the  small  and  variable  quantity  of  iron  present,  it  is 
a  compound  which  is  of  little  value.  The  hydrochlorate  of  ammonia  which  it  con- 
tains renders  it  alterative,  and  in  large  doses  aperient. 

Uses. — It  has  been  employed  as  a  deobstrucnt  in  glandular  swellings,  in 
amenorrhcea,  and  other  cases  where  the  preparations  of  iron  are  usually  employed. 

Administration.— It  may  be  given  in  substance  in  doses  of  from  four  to  twelve 
or  more  grains. 

TDiCTDRA  FEBW  AMONIO-CHIORIDI,  L. ;  Tincture  of  AmmoniO'  Cldoncle  of  Iron.— 
(Ammonio-Ohloride  of  Iron  ^iv;  Proof  Spirit  Oj;  Distilled  Water  Oj;  M.) — "A 
fiuidounce  throws  down,  on  the  addition  of  potash,  5.8  grains  of  sesquioxide  of 
iron."^    It  should  be  expunged  from  the  Pharmacopoeia. 


144.  FERRI  lODIDUM— IODIDE  OF  IRON. 

Formula  Fel.     Equivalent  Weight  154. 

History. — ^We  are  indebted  to  Dr.  A.  T.  Thomson  for  the  introduction  of  this 
substance  into  medicine."  To  distinguish  it  from  other  compounds  of  iodine  and 
iron,  it  is  sometimes  termed  protiodide  of  iron.  Other  names  for  it  are  iodurety 
hydriodate,  or  iodohydrate  of  iron. 

Preparation. — Directions  for  the  preparation  of  this  compound  are  given  both 
I>y  the  Edinburgh  and  Dublin  Colleges. 

The  Edinburgh  CoUege  orders  any  convenient  quantity  of  Iodine,  Iron  Wire,  and  Distilled 
Water  in  the  proportions  for  making  solution  of  Iodide  of  Iron  [see  Ferri  lodidi  SyruputJl.  Pro- 
ceed as  directed  for  that  process ;  but  before  filtering  the  solution  concentrate  it  to  one-sixth  of 
its  volume,  without  removing  the  excess  of  iron  wire.  Put  the  filtered  liquor  quickly  in  an 
evaporating  basin,  along  with  twelve  times  its  weight  of  quicklime  around  the  basin,  in  some 
convenient  apparatus  in  which  it  may  be  shut  accurately  in  a  small  space  not  communicating 
with  the  general  atmosphere.  Heat  the  whole  apparatus  in  a  hot  air-press,  or  otherwise  until 
the  water  be  entirely  evaporated;  and  preserve  the  dry  iodide  in  small  well-closed  bottles. 

The  process  adopted  bj  the  Edinburgh  College  is  that  suggested  by  Messrs.  T. 
and  H.  Smith,'  of  Edinburgh.  More  recently,*  they  have  adopted  another  and  an 
improved  plan,  in  order  more  effectually  to  exclude  atmospheric  air.  '^  According  to 
onr  new  plan,  we  make  a  solution  of  iodide  of  iron  in  a  Florence  flask,  with  six 
drachms  of  pure  iron  filings,  two  ounces  and  a  quarter  of  iodine,  and  four  and  a 
half  ounces  of  cold  distilled  water.  After  boiling  till  the  liquid  loses  its  dark 
colour,  we  filter  rapidly  into  another  clean  flask,  and  without  delay,  place  the  flask 
over  the  flame  of  a  spirit-lamp  or  gas-burner,  and  evaporate  the  liquid  at  a  boiling 
heat.  The  ebullition  may  be  allowed  to  proceed  with  very  little  attention  for  a 
considerable  period,  but  when  the  liquid  passes  from  a  green  shade  into  black,  close 
attention  becomes  then  necessary,  as  the  process  now  approaches  very  near  to  its 
dose. 

<<  We  can  obtain  the  compound  in  two  states, — either  as  a  crystallized  hydrate, 

»  Phillipt,  op.  eit. 

*  Obtervationt  on  the  Preparation  and  Medicinal  Employment  of  ike  loduret  and  Hydriodate  ofjron. 
1834. 

*  Edinb.  and  Lond.  Journal  of  Medical  and  Surgical  Science^  vol.  i. 

*  Pharmaceutical  Journal^  vol.  iii.  p.  4S7, 1844. 
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or  in  an  araorpbons  anbydrnua  fonn.  To  obtain  it  in  the  first  form,  im  iron  wire 
or  a  glass  rod  must  bo  dipped  into  the  liquid  in  the  Sask  at  short  intervals,  till,  on 
rcmoral  and  cooling,  the  iodide  forms  a  dry  and  hard  crust. 

"  When  the  evaporation  has  reached  this  point,  on  removal  from  tie  heat  the 
fused  iodide  orjstAllizes  on  cooling.  To  get  the  iodide  id  the  anhydrous^elate,  tbo 
evaporation  must  be  carried  still  further.  The  period  for  bringing  the  application 
of  heat  to  a  close  can  verj  readily  be  judged  of  by  occasionally  placing  a  piece  of 
cold  glass  over  the  mouth  of  the  flaslc,  and  removing  the  heat  when  moisture  ceases 
to  be  condensed  on  the  glass.  A  pure,  anhydrous,  spongy  protiodide  will  then  be 
found  in  the  floslc,  as  during  the  whole  operation  the  fiask  is  tilled  with  ti  body  of 
steam  continually  given  off  by  the  licjuid:  the  atmospheric  air  ia  completely  «- 
eluded  to  the  very  last.  We  have  also  proved  by  the  lest  of  starch-paper  that  no 
bee  iodine  is  given  off  from  tbe  beginning  to  the  cud  of  the  process, 

"  Wo  now  remove  tbo  ioilide  by  brcakiDg  the  flask  and  bruising  the  compomid 
coarsely  in  a  warni,  dry  morlar,  and  enclosiog  it,  witboQt  the  least  delay,  in  siDall 
well-corked  bottles.  If  tbe  process  bos  been  correctly  managed,  the  iodide  will 
dissolve  in  distilled  water,  giving  nearly  a  colourless  solution,  or  at  least  one  having 
merely  a  slightly  greenish  and  not  a  rcil  tinge.  It  is  not  quite  correct  to  t«rm  it 
completely  soluole,  as  there  is  a  minute  trace  of  insoluble  matter  left,  being  no 
doubt  produced  by  a  slight  decomposition  of  the  iodide  occurring  during  filtration, 
but  this  will  be  in  proportion  less  t«  the  same  extent  as  tbe  care  has  been  greater." 

Tbe  DubHn  Colligt  orders  of  pure  lotlino  Sj ;  FiliiiRm  or  ihiti  TurninBi  of  WrouKhi  lion, 
sepamled  rrom  impurilies  by  a  iiiagnet.^is;  DialiJIed  Wbict  ^v.  ImrodocB  ihs  tcKiiae,  iron, 
and  four  ounces  of  the  wBief,  iuia  a  Floience  flasfc,  and,  Iinrln);  heoied  llie  mtiluro  genilj'  Itii 
len  minutes,  boil  uniil  Ihe  foliilinii  loHs  iln  red  enlnur.  Pbh  the  li<|Uid  no^w  tliiough  papet 
into  a  second  flask.  wailiinK  llie  tiller  wiili  ihe  remniiiiiig  ounee  of  wnier.and,  by  mcnasof  ■ 
legulalei)  heat,  boil  down  iLb  Jiijuor  unlil  a  drop  of  it  laken  out  on  tbe  end  of  an  iron  win 
Mlidifieson  cnolinK.  When  Ibe  flaili  baa  assumed  llie  lemperalure  of  llio  sir,  let  ihs  ioiBib 
oriron  be  cxiracled  rrom  il  (I)/  breaking  the  Qaik  if  necessary),  and  anec  ii  liai  been  Hibmiaai 
10  powerful  preaaure,  envelopod  in  blollint;  paper,  lei  il  be  enclosed  in  a  well-slopped  bottla. 

[Tbo  V.  S.  Pharm.  ordeii  ol'  Iodine  two  ounces;  Iron  FilLngs  an  ounce;  Dislilled  WaNT 
a  pint  aad  ■  half  Mix  the  inline  tviili  a  pint  of  tbe  disiilleJ  water  in  a  porcelain  cr  ifim 
veBiet,  and  Krailually  add  llie  iron  filings,  stirring  conitanll]'.  Heal  tbe  miimre  genlljrBad 
iLa  liquid  acquires  a  ligbl  greeiiisb  coloui;  tlien  filter,  and  aAer  tbe  lii)uid  liai  jiMaarf, 
pour  upon  ibe  filler  the  remainder  of  the  distilled  water  bailing  hot.  Wben  Ibis  has  iiamJ, 
evaporate  llie  filtered  liquor,  ai  a  temperature  not  exceeding  212°,  in  an  itoa  Vessel,  M  tlijaa^ 
Seep  the  dry  iodide  in  a  close ly.Btopped  bnlile.J 

In  this  process  one  ei^uivalent  of  iodine  combines  with  one  equivalent  of  inn, 
and  forms  one  equivalent  of  protiodide  of  iron. 

The  exclusion  of  the  air  is  pmcti^d  as  much  as  possible  during  the  opentiDa 
to  prevent  tbe  formation  of  sesquiotide  of  iron  and  tbe  separation  of  iodin*. 
2FeI+30=Fe'0'+2I,  An  excess  of  iron  is  used  by  the  Edinbnrgh  College  (• 
take  up  any  iodine  which  may  be  set  free  by  tbe  action  of  atmospberio  otiygeD. 

Pbofertieb. — By  evaporation  with  aa  little  contact  of  air  as  possible,  Ealatkn 
of  iodide  of  iron  yields  green  tabuhir  crystals. '  If  the  solution  be  evaporated  to 
dryness,  and  tbe  residue  be  moderately  heated,  this  salt  is  fused,  and  od  cooDdj 
becomes  an  opake,  iron-gray,  orystallioo  mass,  with  a  metallic  lustre. 

Iodide  of  iron  has  a  styptic  taste.  It  is  fiisiblo,  volatile,  very  deliquescent,  aod 
very  soluble  in  both  water  and  lUcobol.  By  exposure  to  tbo  air,  it  undergoes  de- 
composition, and  deposits  sesquioxide  :  its  solution  also  undergoes  a  similar  choDge. 
The  iron  of  the  protiodide,  which  thus  becomes  oxidized,  parts  with  its  lo^ne, 
According  to  some  persons,  Besijuiodide  of  iron  is  formed.  6FeI+SO=Fe^+2 
(Fe'I').  But  OS  the  decomposed  solution  has  the  odour  and  flavour  of  ioditK,  and 
yields,  on  the  addition  of  starch,  the  blue  iodide  of  staroh,  it  is  moro  probable  thM 
il  contains  free  iodine.  Mr.  Phillip)!,  Jun.°  bos  suggested  that,  by  the  mutual 
action  of  iodide  of  iron  and  water,  bydnodio  aeid  and  protoxide  of  iron  are  foroed. 

'  Mr.  R.  Phillipi,  rran-laiimt^i'ii  F*atmaitpaia. 
•  Pliatmaciulicai  jBumal,  toI.  i>.  p.  IS,  ISM. 
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Fel+HOnFeO+HI.  The  latter  absorbs  oxygen  from  the  air,  and  becomes 
fleqnioxide,  2FeO+OeaFeK)';  while  the  hydriodic  acid  becoming  oxidized  under 
the  joint  inflaence  of  air  and  light,  yields  water  and  free  iodine.  HI+OaHO+L 
This  explanation  is  supported  by  the  fact  that  the  hydrated  iodide  of  iron  becomes 
more  acid  by  exposure  to  the  air,  and  that  the  addition  of  iodic  acid  along  with  the 
Btaroh  augments  the  amount  of  iodide  of  starch  formed^  because  the  iodic  decom- 
poses the  hydriodic  acid.     5HI-f-10*=6HO+5I  (see  antey  p.  490). 

Whatever  be  the  change,  it  is  important  to  know  that  by  keeping  a  coil  of  iron 
wire  in  the  solution  of  protiodide,  as  suggested  by  Mr.  Squire,^  no  free  iodine  or 
fiesquiodide  of  iron  is  produced,  although  the  liquid  may  be  fully  exposed  to  air  and 
light:  sesquioxide  of  iron  is  formed,  but  if  the  solution  be  filtered,  it  is  found  to 
contain  protiodide  only.  ^'  A  solution  of  protiodide  of  iron  dissolves  iodine  abun- 
dantly, becoming  brown,  and  possibly  containing  the  sesquiodide,  Fe^P,  but  it  is 
more  likely  th&t  the  iodine  is  not  combined,  as  it  is  sensible  to  the  test  of  starch.''^ 

Characterutics.'-^'When  heated  in  the  air,  it  evolves  violet  vapours  of  iodine, 
while  the  iron  attracts  oxygen  from  the  air,  and  is  converted  into  sesquiodide.  A 
ficdution  of  protiodide  of  iron  yields  with  a  solution  of  corrosive  sublimate  a  red 
precipitate,— FeI+HgCs=HgI-fFeCl ;  and  with  ferrocyanide  of  potassium  a  bluish- 
white  precipitate. 

Composition. — ^The  composition  of  iodide  of  iron  is  as  follows : — 
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Iodide  of  Iron  1  .  .  .  154  .  .  .  100.0     Hydrated  Iodide  of  Iron  .  .  1  .  .  .  199  .  .  .  100.0  ....  100.00 

The  iodide  oi  iron  of  the  Pharmacopoeia  contains,  according  to  Mr.  Phillips,  five 
equivalents  of  water,  FeI,5H0.  Wittstein  states  that  the  hydrated  iodide  contains 
Cdot  equivalents  only  of  water,  FeI,*lHO. 

It  appears  from  Mr.  Scholefield's  statement,"  that  iodide  of  iron,  as  prepared  by 
die  Bianufacturing  chemist,  usually  contains  only  from  10  to  15  per  cent,  of 
water;  {(x  "if  the  process  of  evaporation  be  discontinued  whilst  the  salt  contains 
22 i  per  cent  of  water,  it  will  be  in  so  deliquescent  a  state  as  to  be  unavailable, 
onless  for  immediate  use ;  whilst,  on  the  other  hand,  if  it  be  proceeded  with  until 
it  attain  the  anhydrous  state,  the  heat  employed  will  occasion  decomposition  by  a 
liberation  of  iodine  and  formation  of  sesquioxide  of  iron,  in  consequence  of  the 
slight  affinity  these  bodies  possess  for  each  other.  The  medium  course  is  generally 
pursued,  the  manufacturing  chemist  allowing  the  salt  to  retain  from  10  to  15  per  cent., 
which  is  soon  increased  by  exposure  to  the  air^  together  with  a  partial  decom- 
position." 

Purity. — ^It  should  be  perfectly  soluble  in  water.  By  exposure  to  the  air,  it 
absorbs  oxygen  and  forms  sesquioxide. 

Emits  violet  vapours  by  heat,  and  sesquioxide  of  iron  remains.  When  fresh  prepared,  it  is 
totally  soluble  in  water.  From  this  solution,  when  kept  in  a  badly-stoppered  vessel,  sesqui- 
oxide of  iron  is  very  soon  precipitated;  but  with  iron  wire  immersed  in  it,  it  may  be  kept  clear 
ID  a  well-stoppered  vessel. — PA.  Lond.  1836. 

Entirely  soluble  in  water,  or  nearly  so;  forming  a  greenish  solution. — Ph.  Ed, 

Physiological  Effects,  a.  On  Animals. — ^Three  drachms  of  iodide  of  iron 
were  administered  to  a  dog :  vomiting  and  purging  were  produced,  but  in  three 
days  the  animal  was  well.  One  drachm  dissolved  in  a  drachm  of  water  killed  a 
rabbit  in  three  hours  and  a  half,  with  the  appearance  of  gradually-increased  debility; 
the  stomach  was  found  congested,  and  its  lining  membrane  decomposed.     Forty 

Sains  injected  into  the  jugular  vein  of  a  dog  killed  the  animal  within  twelve  hours ; 
e  symptoms  were  dilatation  of  the  pupils,  staggering,  vomiting,  and   bloody 
stools. 

*  Annale  of  Philosophy^  Mny  1R36,  p.  79.    Also,  Pharmnceutieal  Journal^  vol.  i.  p.  45, 1843. 

*  Kane,  sUnuntt  of  Chemistry ^  p.  732.  *  Phannaeeutical  Journal^  vol.  i.  p.  521, 1812. 
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0.  On  MiiH. — In  small  and  reptated  doses  its  effects  arc  not  very  obvious,  save 
that  of  blnukeniug  the  «touls.  It  sometimes  sburpens  the  appetite  and  promotes 
digestion.  It  poEses  out  of  the  syBlem  in  the  urine,  aod  both  of  its  oonstitneob 
may  be  detected  in  this  fiuiJ.  Wbea  it  does  not  purge,  it  frequently  acta  as  n 
diuretic.  In  full  douce,  as  ten  grains,  it  on  one  occasion  caused  uueasy  sensation 
at  the  epigastrium,  nausea,  slight  headache,  copious  black  stool,  and,  in  two  hours, 
a  larger  cjuantity  of  uriue,  containing  both  iron  and  iodine'  Its  medicinal  infla- 
enco  on  the  body  seems  to  be  stimulant,  hseuialinic,  tonic,  and  alterative  or  deob- 
strucnt.     It  possesses  tho  combined  properties  of  iron  and  iodine. 

Setquiotlide  of  iron  U  Hid  (a  produce  the  lame  effects,  but  lo  be  more  active  ihan  tbe 

Uses. — Iodide  of  iron  is  indicated  as  a  tonic,  bfcmatinic,  and  resolvent  in  eua 
of  debility  accompanied  with  a  soft  and  relaxed  eonditinn  of  the  solids,  and  palenees 
of  the  skin.  It  is  especially  applicable  in  scrofulous  and  etmnious  affectiona  of  dw 
glandular  system,  in  which  the  use  both  of  iodine  and  iron  is  indicated. 

In  tabes  mesenterica,  and  in  swellings  of  the  cervical  lymphatic  glands,  it  oftso 
proves  highly  advantageous.  In  chlorosis,  and  in  atonic  amenorrhcea.  Dr.  Thomson 
found  it  serviceable ;  and  his  testimony  of  its  good  effects  has  been  snpportsd  bj 
that  of  others.  Its  operation  must  be  promoted  by  ozerciae  and  an  invigorating 
diet.  In  secondary  syphilis,  occnrring  in  debilitated  and  sorofuloos  subjectS)  H  is 
in  some  cases,  according  to  the  testimony  of  both  Dr.  Thomson  and  IUeord,*a  valn- 
iible  remedy.  The  last-mentioned  writer  employed  it  in  the  form  of  injection 
(^composed  of  from  half  a  drachm  to  a  drachm  of  iodido  dissolved  in  eight  ounees 
of  water)  in  blennorrhceas,  and  in  that  of  lolion  in  venereal  and  carious  ulcers.  Dt. 
Piercitiin'  employed  it  internally  and  externally  in  Icucorrhma  and  amenorrhcoa.  It 
lias  alao  been  used  in  incipient  cancer  and  in  atonio  dyspepsia  {Dr.  A.  T. 
Thomson). 

AbMlMSTRATTON, — The  dose  of  it  is  throe  grains  gradually  increased  to  right 
or  ten,  or  more.  Bicord  has  given  forty  grains  per  day.  It  may  be  cxhibitod  in 
the  form  of  tincture  or  of  aqueous  solution,  flavoured  with  a  little  tinctnre  of  orange 
peel.  It  must  be  remembered  that  noids,  alkalies,  and  their  carbonates,  tnost 
metallic  salts,  all  vegetable  astringents,  and  many  organic  Bolutions,  dcoompoM  ii 
Pieronin  gave  it  in  chocolate,  Bourdeaus  wine,  distilled  water,  diluted  spirit,  or  nttde 
into  loaengea  with  saffron  and  sugar.  lu  leuoorrbiea  and  amenorrhcea  he  employed 
an  ointmeat  (composed  of  a  drachm  of  iodine  to  an  ounce  of  lard),  by  way  of  tn»- 
tion  to  the  upper  part  of  the  thighs. 

1.  SYRlTllS  FE8RI  lODIDI,  L.  D. ;  Ferri  Jod!di  Syruptu,  E. ;  Syrvp  «/  /wfiVfc  fl- 
Iivit. — All  the  British  Colleges  give  directions  for  the  preparation  of  this  syrap. 

Ttie  JLawAxi  Cofhgt  ordeci  of  Iodine  gj ;  Itmi  Wiro  Jiij;  Distilled  Walet  {^x\},  or  u  notb 
•9  may  be  dUliBieni;  Sugnr  ^x.  Mix  ilie  iudlne  and  ilw  iron  wiib  eiglit  fluidouiwe*  at  ib« 
H'sier,  and  Ileal  ualil  llie  liquor  aeiiuirea  a  greoniBli  coIout)  llien  tlniin  il.  EmponUBim 
Rbniil  lour  RuiJouneea,  anil  nM  xbe  siiKxr.  Lastly,  when  llis  tfinp  ba>  boQCMiM  oolif,  add 
■iimdeni  waier  to  make  up  fliwia  DuidounMi,  and  preserve  il  in  a  well-uapped  black  tiail 
Umle. 

The  Ei/rn*»rj(ftCDff*gfemnlny!'or[odinp(Jry)200  grs.;  fine  Iron  Wire,reoeotly  oleaned,  IP» 
KCv;  While  Eugnr,  in  powder.  ,^iTM;  Distilled  Walei  l^vj.  Boll  tlie  iodins,  iron. anil  WM« 
iiitteiliei  in  B  ^l>»  mslrsss.  at  lird  tienlly  to  avoid  the  expulsion  or  iodine-vapout,  afMnmdl 
bfiikly,  until  about  two  fliiidouncee  or  liquid  lemain.  Filter  lliia  iiuiokly,  while  hot,  into* 
I  in  trati  containing  ibe  aiigati  diuolve  tlie  lugBr  with  a  gentle  beatj  and  ntid  diitillrJ  <ral« 
ir  nvceuary,  \o  make  up  til  fluiilouiices.     Tvvplve  minima  Donloin  One  grain  at  iodide  of  iion. 

The  thibtin  CoUfgt  oiders  or  pure  Wine  gv ;  Iron  Turninp,  ioparalRl  by  a  foBgnM,  Jiili 
Diitilled  Water  Jiji  Simple  tiyrup  fjvi.  Inlrodiioe  the  iodino,  inw,  and  wat-i  inu  •  iflMt 
llnik.  and  apply  a  moderale  lical  until  the  Bolulion  lotes  it*  red  colour.  Filler  itie  Mtu^lM■■ 
while  hot,  inlo  a  bottle  comsinintc  the  ayciip,  mix  wiiU  agitation,  anil  aild  iliilillaJ  water  la 
tnake  up  eiglit  fliiidouncea.     One  Aiiiiltnchni  contains  about  five  graini  ofitKlide  of  iron. 
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Mr.  Bedwood^  states  tLat  when  cane  sugar  is  heated  in  contact  with  iodide  of  iron, 
it  becomes  very  readilj  changed  into  grape  sugar ;  and  syrup  of  iodide  of  iron,  as 
usually  prepared,  is  very  liable  to  become  perfectly  solid,  in  consequence  of  the 
crystallization  of  the  grape  sugar.  To  obviate  this  and  other  changes  which  occur 
in  this  syrup  when  heat  is  used  in  its  preparation,  Mr.  Hemingway^  has  proposed 
the  following  modification  of  the  process : — 

Take  of  Iodine,  pure  and  dry,  §iij,  ^vij,  9ij;  Iron  Filings,  clean,  §ij;  Distilled  Water  q.  s. 
to  make  f^xiiss  of  the  solution.  Put  the  iron  filings  and  half  the  water  into  a  Wedgwood 
mortar  or  a  flask,  and  add  the  iodine  in  small  quantities  at  a  time,  agitating  the  mixture  until 
it  has  become  colourless;  then  filter  the  solution,  and  wash  the  iron  with  the  remainder  of  the 
water.  Keep  it  in  a  stoppered  bottle,  with  a  coil  of  iron  wire.  The  liquid  is  called  **the 
tohitkm,"  Each  fluidrachm  contains  thirty  grains  of  crystallized  iodide  of  iron.  When  wanted 
for  use,  pour  it  ofi*  without  disturbing  the  sediment,  and  pass  through  a  coarse  filter. 

Take  of  simple  syrup  f^xv  ;  the  solution  of  iodide  of  iron,  as  above,  f^ij.  Gently  evapo- 
nte  the  sjrrup  oyer  the  fire  until  it  has  decreased  in  weight  two  ounces  avoirdupois^  then  intro- 
duce it  into  a  bottle,  add  the  solution  of  iodide  of  iron,  and  shake  them  together.  Repeat  the 
agitation  aAer  the  syrup  has  cooled,  and  keep  it  in  small  stoppered  bottles.  Each  /gj  of  the 
syrup  contains  rather  more  than  grs.  iij  of  the  dry  iodide;  or  four  grains  of  the  crystallized 
(hydra ted)  iodide.    This  syrup  is  faintly  greet). 

Symp  of  iodide  of  iron  is  a  very  convenient  preparation  for  the  exhibition  of  the 
iodide,  as  it  b  not  so  readily  decomposed  as  an  aqueous  solution  of  this  salt.'  In 
the  Edinburgh  Pharmacopoeia  it  is  described  as  being  ''  colourless,  or  pale  green ; 
transparent )  without  sediment,  even  when  exposed  to  the  air." 

Twelve  minims,  or  fifteen  drops  of  the  Edinburgh  preparation,  contain  one  grain 
of  iodide  (Christison) :  each  f^j  contains  grs.  v  of  the  crystallized  iodide.  This  pre- 
paration, therefore,  is  somewhat  stronger  than  Mr.  Hemingway's. 

The  ofiicinal  syrup  of  the  Edinburgh  College  may  be  given  several  times  a  day 
in  doses  var3ring  from  fifteen  drops  to  a  fluidrachm.  Larger  doses  are  apt  to  occa- 
sion sickness  and  even  vomiting  (Christison).  As  it  is  readily  decomposed  by  con- 
tact with  various  substances,  as  well  as  by  exposure  to  the  air,  when  it  is  diluted,  it 
is  best  to  administer  it  in  solution  in  simple  water ;  but  the  dilution  should  not  be 
made  long  before  being  used.  It  is,  therefore,  better  to  let  the  patient  dilute  it 
immediatdy  before  swallowing  it. 

[1.  IKIUOR  FERW  lODIDI,  U.  S.;  Solution  of  Iodide  o/Iron.—Tsike  of  Iodine  two 
onnces ;  Iron  Filings  an  ounce ;  Sugar,  in  powder,  twelve  ounces ;  Distilled  Water  a 
sufficient  quantity.  Mix  the  iodine  with  five  fluidounces  of  distilled  water,  in  a  por- 
celain or  glass  vessel,  and  gradually  add  the  iron  filings,  stirring  constantly.  Heat 
the  mixture  gently  until  all  the  iodine  is  dissolved,  or  until  the  liquid  acquires  a 
light-greenish  colour.  Then  filter  the  solution  into  a  glass  bottle,  containing  the 
sngar,  and  i^ter  it  has  passed  pour  distilled  water  gradually  upon  the  filter  until 
the  filtered  liquor,  including  the  sugar,  measures  twenty  fluidounces.  Lastly,  shake 
the  bottle  until  the  sugar  is  dissolved,  and  keep  it  closely  stopped.  This  preparation 
has  long  been  in  use,  and  may  be  employed  in  cases  where  the  iodide  of  iron  is  suit- 
able.    The  sugar  is  intended  to  protect  the  iron.   The  dose  is  twenty  to  sixty  drops.] 

i  PIllMl  FERRI  lODM  [U.  S.] ;  Fills  of  Iodide  o/7ro/i.— Agitate  127  grains  of 
Iodine,  Jss  of  coarse  Iron  Wire,  aud  75  minims  of  Distilled  Water,  in  a  strong 
stoppered  ounce  phial  until  the  froth  becomes  white.  Pour  the  fluid  upon  two 
drachms  of  powdered  sugar  in  a  mortar,  triturate  briskly,  and  add  gradually  half  an 
ounce  of  liquorice  powder,  a  drachm  and  a  half  of  powdered  gum,  and  a  drachm  of 
flour.  Divide  the  mass  into  144  pills,  each  of  which  contains  about  a  quarter  of  a 
grain  of  iodide  of  iron  (Leslie,  quoted  by  Christison). 

[The  U.  S.  Pharm.  directs  of  Sulphate  of  Iron  a  drachm  ;  Iodide  of  Potassium  four  scniples; 
Tragacanth,  in  powder,  ten  grains;  Sugar,  in  powder,  half  a  drachm.  Beat  them  with  syrup  so 
as  to  form  a  mass,  to  be  divided  into  forty  pills.] 

* 

«  Pharmacevtieal  Jovmal,  vol.  vi.  p.  317,  1847.  "  Ibid.  p.  315. 

*  For  some  obaervationa  on  the  chemical  properties  of  Syrap  of  Iodide  of  Iron,  see  Wackeuroder,  in 
the  Pharmaeeutischts  Central -Blatt.fUr  1839,  S.  G28.  See  also  some  remaika  on  loduretum  Ferri  Sac- 
tkaratwmf  by  Kemer,  in  BtrlinUehes  JahrbuchfUr  die  Fharmaci€f  fid.  xlii.  S.  212, 1S39. 
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145.  Ferrl  Pemitrad. — Pemitrate  of  Iron. 

Formula  Fe»0»,3NO«.     Eqimalenl  Wti^hl  SJ2, 

Firmgainilrali  of  Iron  ;  Ftrrum  mrrinnn  mydalum. — Obisitieil  bf  dinoWiag  iroi 
of  inin,  or  (he  hyilnied  lesquioxiJe  of  iron,  in  niDic  soid. 

Mr.  Kerr,'  who  iniroducBtl  the  ii)e  of  tJii*  rompound  into  medicine,  giyet  tbe  following  dine' 
tloni  for  il«  piepBnilioD:  Take  of  buihII  chi|ii  or  pieces  of  Iran  Wirs  ^ii«;  Niiiic  And  ^''i.ir 
meaiur?;  Wster  3"*i]  i  Hydrochloric  Acid  3J.  Pul  Ibe  iron  iiilo  an  eanhcnwaie  vei«el,>iid 
pour  on  Ihenitric  acid,  previously  diluted  willi  lilteen  ounrei  of  tbe  waier.  Set  Ibe  tmrI  mda 
litl  tbe  wbole  of  the  icid  bu  iiniled  with  Lhe  iran  ;  then  decant  Ibe  liqaid  from  the  pHlinn  ttf 
iron  which  remain*  unditsolved,  ilrgiin.  and  tiller  Add  tbe  bydrochlorii?  acid  with  lh«  leioaiaiJer 
of  the  waler.or  witij  ai  much  of  that  liquid  as  tball  increase  the  whole  Kilution  to  ibinyounca. 
The  procen  uiually  teigjirei  fioBi  niDe  to  iwelve  hour*  for  ili  complelion.  Willioul  Ihe  uaof 
the  hydrochloric  acid  ibe  liquid  ia  apt  lo  beoome  turbkl  in  a  few  weeks. 

The  loluiion,  when  righil/  maile,  it  at  a  beautiful  dark  red  colour  when  viewod  wiihuu*- 
milled  light.    In  nuie  ii  very  nsiriiiKent. 

Ill  lopicaJ  eSects  are  ibose  ofa  very  powerful  ailringenl  and  milil  cauitic.  Mr.  Ken  Ibiiiki 
thai  in  Dijdilion  id  an  atiringent  quality  it  poueraes  the  piopeny  of  diminishing  the  irritBb'tiTT 
and  Icnderneu  of  the  mucoui  menibraneB  Willi  which  it  comei  in  contact.  In  remote  tAcu 
are  hoiniRlinic  and  tonic,  like  olher  chalybeatea.  Allogether,  tbia  prepaialion  reHinblea  in  iu 
medicinal  propeiiiea  the  lesquicbloride  of  iron. 

Mr.  Kerr  inlrodacad  it  a>  a  valuable  lemady  fbt  chronic  (liarrbtsa  both  in  ohlldreia  and  tdillU, 
and  whether  accompanied  wilb  vomiting  or  not.  Wiib  ibe  eicepiion  of  dysentery,  and  lb* 
diwrliga  which  succeeds  typhus,  he  found  it  useful  in  ulrnoit  every  case  of  diarrhaia.  He  ea- 
ployed  it  bolh  by  Ihe  mouih  and  by  the  rectum.  Dr.  Graves'  has  borne  laiimonjt  lo  its  tww- 
ficial  effects^  as  baa  alao  Eapp,'  who  Mates  that  be  gave  ii  with  niocesi  in  many  eaaes  wbidi 
bad  reiiitsd  every  approved  remedy.  Dr.  T.  C.  Adams,  of  the  United  Stales,  eraployad  U  IM 
only  in  diarrhas,bul  aim  in  other  mncaus  discharges,  as  leumirbm,  in  which  discftse  be  cso- 
joined  the  local  use  of  it  with  its  internal  administmiion,  He  also  used  it  in  aphlhous  toreiaid 
toothaohe  (Dungliioa).  Or.  J.  W.  Williams*  used  it  with  soocess  in  Ibe  diaiibira  and  alvlH 
hemorrhage  of  typhoid  fever, 

II  seems  well'adapted  for  hsmalemeaii,  hemorrhage  from  ibe  iMWela,  and  UEerioe  belr>atI)■0^ 
in  j>ale,  feeble,  and  languid  oonalilutions.  In  each  il  maybe  employed  to  serve  Ibe  doDblkpt 
pose  ofa  topical  aslitngeni,  and  a  ionic  and  boimntinic. 

The  dose  of  it  is  from  Icn  drops  to  a  fluidracbm.  Mr.  Eerr  gave  in  some  cases  a  leBipcaaTul 
thre*  or  fbnr  limes  a  day  ;  and  he  was  acquainted  with  one  case  in  which  half  an  ounee  wm 
swallowed  with  ik?  other  effect  ihan  a  considerable  de^tre  of  costivsnets,  Jt  may  be  girm  li 
plain  WBier.  Kopp  treve  il  in  gruel:  but  il  is  probable  that  il  woidd  prove  less  effMUv*  as  1 
lopioal  when  administered  in  gruel  than  in  simple  waiar.  Tochildren  it  may  be  given  ladoaH 
ofa  few  drops  according  lo  their  age.  Mr.  Kerr  emplaynd  from  nine  to  twelve  drops,  in  wtm 
water,  in  the  form  of  enema,  for  young  children.  Diluted  Wilb  water,  it  has  bcwi  ampkifad, 
ns  an  injeclton,  in  leuoorrhtEa  and  uterine  hemorrhage. 

Feiil  FemltnitiB  Liquor,  Ph. 

U.  S.],— (Fine  Iron  Wire,  free   from  ri 

cienl  quantity.     Into  the  acid,  flrsi  dilu1ed~w 

wire,  end  leave  ihera  in  coiitaci  unlil  gas  ceases  to  be  disengaged.     Filter  the  solulHui,aad  ta 

it  odd  as  much  water  as  will   make  its  bulk  One  pint  and  a  half.     Tbe  speciOc  BraviQr  of  ttt 

solulion  is  I.IOT.) 

This  is  an  imilalion  ot  Mr.  Kerr's  solulion.     It  may  be  used  in  ibe  same  cases  and  dean. 

[The  U.  a.  Pliarm.  directs  the  SohUioH  of  NUrali  of  hon  lo  be  prepared  as  fonows:  Tdia  oflm 
Wire,  cut  in  pieces,  an  ounce;  Nitric  Aoid  throe  fluidounces;  Distilled  Water  a  sutllcieni  qiM- 
tiiy.  Mixiheacid  with  a  piniofdiilllled  water,  add  tbe  iron,  and  agitate  occasional!/ unfit  pi 
eoaces  to  be  disengaged ;  then  Alter  the  solution,  and  add  U>  it  sufficient  dislitled  walM  K  nakt 
it  measure  Uiiny  ounces.] 

■  EJinb.  JVid.Dnd  So'ff.  Jouni.  vol.  iiivil.  p.  M,  1B3B. 
'  Syiltma/Clittitat  Miilicia'.  p.  fln,  I.M3. 

*  DtniwLrd-titU  r«  dt'  dritl.  Proio,  Bd.  ill.  8,  317:  alo,  DuDgliioa,  A'lu  Bttrndin. 

•  Bciitm  {OHiUd  sum)  Mtd  and  Surg,  /gvni,  April  7, 1841. 


i.Dub.;  Solulumo/  PtrmlraUof  Irort  [Uqaor  Ffrri  ISMU, 
imruil.Jj;  Pure  Nitric  Acid  ijiiji  Distilled  Walat a  arft 
\  diluted  with  sixteen  ounces  of  the  water,  iultoduco  the  im 
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146.  Ferri  Arsenias. — Arseniate  of  Iron. 

Formula  3FeO,AsO,6HO.    Equwalent  Weight  274. 

Ferrum  oxydvlahan  anenicieum;  jSrseniatt  of  tht  Protoxide  of  Iron. — Obtained  by  adding  tbe 
aneniate  of  potash,  or  of  soda,  or  of  ammonia,  to  a  solution  of  protosulphate  of  iron.  The  white 
precipitate  is  to  be  collected,  washed,  and  dried.  It  is  very  sparingly  soluble  in  water,  and  its 
aolutlon  by  exposure  to  the  air  acquires  a  greenish  colour.  Its  effects  are  similar  to  those  of 
anenious  acid :  topically  it  acts  as  a  caustic.  It  has  been  employed  both  internally  and  ex- 
tamally.  Mr.  Carmichael'  used  it  externally  in  ulcerated  cancer.  He  applied  from  half  a 
diBchm  to  a  drachm,  as  a  dressing  in  cases  of  extensive  ulceration.  In  about  half  an  hour  it 
•zoites  uneasiness,  which  continues  for  several  hours,  and  is  followed  by  swelling,  especially 
when  it  is  used  for  ulcers  of  the  face ;  in  a  few  days  a  slough  is  formed.  The  employment  of 
it|  like  that  of  other  arsenical  preparations,  requires  caution,  as  the  arsenic  becomes  absorbed. 
It  has  been  used  by  Bieti'  in  lupus,  elephantiasis,  psoriasis,  chronic  eczema,  and  lichen.  The 
doae  of  it  is  from  one-sixteenth  to  one-twelfth  of  a  grain  in  the  form  of  pill.  It  may  be  ap- 
plied externally  in  the  form  of  ointment  composed  of  from  ^  j  to  ^ss  of  the  arseniate  to  5  j  of  fau 


147.  FERRI  ACETAS.  — ACETATE  OF  IRON. 

Formula  FeKfl,3A.    Equivalenl  Weight  233. 

Histort. — A  solution  of  the  sesquioxide  of  iron  in  acetic  acid  has  long  been 
known  and  used  in  the  arts.  It  constitutes  the  iron  liquor  of  the  dyer  and  calico- 
printer. 

P&EPABATION. — Acetate  of  iron  is  obtained,  in  solution,  by  dissolving  the  ses- 
quioxide of  iron  in  acetic  acid. 

PftOPERTiEij. — It  is  a  deep  red  liquid,  having  an  acid,  chalybeate  taste.  It  red- 
dens litmus. 

Characteristics, — When  heated,  it  yields  acetic  acid.  Ferrocyanide  of  potassium 
itrikes  a  blue  colour  with  it,  infusion  of  galls  a  purplish-black. 

The  aoetic  acid  combines  with  the  sesquioxide,  as  well  as  with  any  protoxide  of 
iron  eontained  in  the  so-called  carbonate,  and  causes  tbe  evolution  of  carbonic  acid. 

Much  of  the  sesquioxide,  sold  as  carbonate,  of  iron  of  the  shops  has  been  calcined : 
wlien  such  is  the  case,  it  is  unfit  for  making  acetate  of  iron,  as  its  solubility  in  acetic 
aoid  is  thereby  diminished. 

Composition. — This  liquid  is  essentially  a  solution  of  the  acetate  of  the  sesqui- 

codde  o/iron,  Fe'OjSA.     But  it  also  usually  contains  acetate  of  the  protoxide  of 

iron^  FeO,A.  The  relative  proportion  of  the  two  acetates  depends  necessarily  on 
ihe  pn^rtion  of  the  two  oxides  contained  in  the  carbonate  employed.  The  prepara- 
tion may  be  considered  as  essentially  a  solution  of  the  acetate  of  the  sesquioxide 
of  iron. 

HUerman's  disinfecting  fluid^  contains  the  acetate  of  the  sesquioxide  of  iron  (see 
ante,  p.  738). 

The  Phtsiologigal  Effects  and  Uses  are  the  same  as  other  ferruginous  com- 
pounds. 

TDfCTFU  PERM  ACETATIS,  Ph.  Dub.;  Tincture  of  Acetate  of  Iron, — (Sulphate  of 
Iron  3v"j;  Distilled  Water  Oss;  Pure  Sulphuric  Acidfjvj;  Pure  Nitric  Acid 
fjss;  Acetate  of  Potash  S^"j;  Bectified  Spirit  Cong,  ss.  To  nine  ounces  of  the 
water  add  the  sulphuric  acid,  and  in  the  mixture,  with  the  aid  of  heat,  dissolve 
the  sulphate  of  iron.     Add  next  the  nitric  acid,  first  diluted  with  the  remainiog 

'  Essay  <m  ths  Sfftets  0/ Carbonate  and  other  Preparations  of  Iron  upon  Cancer^  pp.  50,  66,  341,  343, 
•tMq.  1800. 

*  Quoted  by  Aichenbrenner,  Die  tuuem  Arxneimittel .  1848. 

*  Fkarmaetutieal  Journal^  vol.  vii.  p.  2bO,  1847.  . 
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ounce  of  iraler,  and  evaporate  the  resulting  solution  to  tlie  coDsistencc  of  a  tLick  i 
syrup.  Dissolve  this  in  one  quart,  and  the  acctal«  of  potash  in  the  remainder  of  ' 
the  spirit,  &nd  having  mixed  the  solution,  and  shaken  the  mixture  repeatedly  in  ■  | 
large  bottle,  let  the  whole  be  thrown  upon  a  calico  filter.  WheD  any  further  liquid 
ceases  to  trickle  through,  subject  the  filter,  with  its  contents,  to  cipreasioti ;  and, 
having  cleared  the  turbid  tincture  thiia  procured  by  filtration  lirough  paper,  let  it  be 
added  to  that  already  obtained. — The  specific  gravity  of  this  tincture  is  0.891.) — 
By  the  mutual  action  of  sulphate  of  iron,  sulphuric  acid,  and  nitric  acid,  a  Mitition 
of  the  sulphate  of  the  sesquioside  of  iron  is  obtained.  This  is  decomposed  by  lie 
acetate  of  potash,  the  products  being  acetate  of  the  peroxide  of  iron  and  sulphate 
of  potash.  The  acetate  of  iron  dissolves  in  the  spirit;  but  the  sulphate  of  potuh 
is  insoluble  in  it.  It  is  a  claret-coloured,  perfectly  tniospareat  tincture,  having  a 
strongly  chalybeate  taste.  Dr.  Aldridge'  found  that  the  tincture  may  be  decolor. 
i;ted  by  adding  a  solution  of  sulphate  of  potash  to  it :  be  ascribes  this  to  the  acetate 
of  potash  being  carried  down  by  the  precipitating  sulphate  of  potash,  leaving  Ba> 
combined  protoacelale  of  iron  in  solution.  It  possesses  the  usual  medicinal  propa^ 
ties  of  a  ferruginous  compound.  It  is  a  very  agreeable  chalybeate,  and  was  intr* 
dnced  into  the  Dublin  Pbarmaoopceia  by  Dr.  Perceval. — The  dose  is  (tota  half  ■ 
fluidrachm  to  one  fluidrachm. 


148.  Ferri  Iiaotaa. — Iiaotate  of  Iron. 

FornaJa  FeO,U3H0.     EquivaliHl   Wtighl  Hi. 

Frmati  htfieum ;  Ladali  of  Iht  FrMexide  of  Irmi. — ObtRined  by  dinolving  meiollic  iroa  in  ir 
liile  Inclic  adil:  llie  aoliiiinn  is  lu  be  evaixuolRl  bu  llmt  it  mKy  cryslalliie.  Wiiliter'*  proem 
as  giren  by  Dr.  Cliiutiion,'  is  h>  foUows:  >'Spriaklfl  in  two  pouads  of  (ooi  wbey  an  tmnettt 
eiignr  or  milk,  aad  ibe  aaaie  qunnliiy  of  pare  iron  fllingi.  Digesi  ai  b  trmpcratute  at  IM*  f. 
until  iho  >agir  ba  diiiolved,  nnJ  tliea  sild  anoilivi  potlion  or  sugar  or  milk.  Aanontti 
whilisb  cryiUilline  powiler  begins  to  Ibrni,  lbs  nolDlion  i<  eirongly  enougb  chantHl  wiib  laOHC 
of  iron.  Tlien  boil  and  Ither  into  s  close  vetsel;  and  llie  nil  is  partly  depoailod,  on  eoolifl^  It 
green ish-w bits  priama,  and  partly  (oima  a  cryitalline  crust.  Thew  crymlt.  vrbo)  lUlfellr 
WRibeit  with  cold  vfBtat  and  '[Uinkly  dried  witli  bibulous  pajwr,  are  pore  eoDugli  Tut  madinl 
purpoMa;  and  iboy  may  be  obiBined  quite  pure  by  a  aecond  crystal  I  ixalion."  The  Jna  dl» 
MJves  in  iha  free  Isclic  acid  with  ibe  ovoliilion  of  bydrogan  giu  :  fieih  laciie  add  it  fonuikot 
by  tlie  action  of  caseine  |H-bicb  acts  ai  a  Terinent]  on  Ibe  augar  or  milk.  Lactate  of  iron  if  • 
greenisb-wbils  salt,  in  amall  aciuular  oi  ptumHiia  crystals,  wbioh  bare  a  sweetish  ohalfbMt 
Savoor.  Tbey  aro  soluble  in  48  parts  orccld  or  13  parts  of  bailing  water  ;  and  lliey  Kl«  aMrif 
inmliible  in  alcobol. 

Tbis  Bait  was  iniraduced  into  tbe  Materia  Medica  by  G£li>  and  Cooti.  whose  rnemoir  Oa  M 
■ubjecl  has  btraa  rsvoursbty  tepoiled  oa  to  itis  AtHuUmie  Royale  de  M^deeine  by  HH.  BmU> 
laud,  Fauquier,  and  Bally.'  h  was  aiserled  to  be  superior  lo  every  otiier  prepara^on  «t  INB 
on  tbe  ground  tbal  iron  aflet  its  administration  is  convened  into  a  lactats  by  lbs  lactic  add  ft 
tbe  gas Inc  juice,  and  the  univeraal  diilribution  oT  lactic  acid  through  the  body  eppcnied  W  had 
support  lo  ilieie  staieinenls.  Bouillnud  and  others  have  Tound  it  uwful  in  anemia,  tmttoh 
thma,dy>menonb(aa,  and  other  maladies  in  wbioh  the  chalybeates  are  Ecnsially  fouMlbnr' 
ficial.  It  is  administered  in  doses  of  from  two  to  five  giains.  It  may  be  given  to  tbe  eUantrf 
half  a  drnahai  daily.  It  has  been  employed  in  a  great  varlely  of  forms.*  such  a*  pilU,  HsMM, 
paalilla,  draget$,  bread  {inm-brtad  1),  and  cbocotalell  I  agree  with  Mialhe^  in  opinion  thai  Ac* 
is  no  evidence  of  its  iiiperioriiy  over  tbe  diraie  m  tailrate  of  iron. 


'  DiMlaJim 


>  Ttaiit  di  I'Jrl  di  Fhrmuta,  p 


■I,  letOj  slin,  Htrat,  SitpfUmnu  aa  Ditl.  A 


p.  )K9,Un. 
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149.  Ferri  Tannas. — Tannate  of  Iron. 

Formula  F^O^.Sfan.    Equivalent  Weight  716. 

Ferrum  Tannicttm. — ^"To  a  boiling  solution  of  90  parts  of  pure  tannic  acid,  add  gradually  440 
parts  of  subcarbonate  (sesquioxide)  of  iron,  which  has  been  prepared  from  pure  sulphate  of 
iRNi  and  carbonate  of  soda  and  dried  at  a  moderate  heat.  Agitate  the  solution  till  the  efierves- 
oaoce  ceaaes.  Evaporate  the  mixture  at  176^  F.  in  a  p)orcelain  vessel,  until  it  becomes  thick  ; 
then  spread  it  on  glass  or  porcelain  to  dry  in  a  stove  at  95°  F."'  A  tannogallate  of  iron  (ink) 
!•  obtained  by  adding  decoction  of  nutgalls  to  a  solution  of  a  salt  of  a  sesquioxide  of  iron  (as  the 

panulpbas).'  Tannate  of  iron  is  blue.  According  to  Wittstein,  its  formula  is  FK)',4Tan.  As 
OMHained  in  ink,  it  is  usually  mixed  with  a  little  gallate.  Its  properties  are  astringent,  haema- 
tlnle,  and  tonic.  Ink  is  a  popular  and  successful  application  to  ringworm  (herpet  circinattu), 
Tmonate  of  iron  has  been  panegyrized  in  chlorosis,  though  there  is  no  reason  to  suppose  that  it 
ia'taperior  to  other  chalybeates.  Trousseau  and  Pidoux  have  employed  it  in  the  form  of  syrup 
(nrypuM  Jerri  tannatit),  which  is  thus  prepared  by  B^ral:^  Take  of  Simple  Syrup  375  parts; 
Syrup  of  Vinegar  125  parts  ;  Citrate  of  the  Magnetic  Oxide  of  Iron  10  parts;  Extract  of  Nutgalls 
4  parts.    Mix  and  form  a  syrup.     This  preparation  is  said  to  be  soluble  and  tasteless. 


150.  Perrl  Citrates.  —  Citrates  of  Iron. 

Two  citrates  of  iron  have  been  employed  in  medicine. 

1.  Fertl  Protooitras ;  Prolodtrate  of  Iron  ;  Citrate  of  the  Protoxide  of  Iron.  3FeO,Ci ;  Eq. 
Wt.  .273. — This  is  prepared  by  treating  iron  filings  with  citric  acid  previously  dissolved  in 
dlatilled  water.  The  salt  is  white  and  pulverulent,  and  but  slightly  soluble.  Boucliardat  says 
it  it  ao  excellent  chalybeate;  but  it  is  rarely  used.  It  may  be  given  in  doses  of  from  grs.  ij  to 
gn.  viij,  in  the  fotm  of  pills. 

2.  Ferxi  PercitraB;  Perdtrateof  Iron;  Citrate  of  the  Setquioxide  of  Iron.  Fe203,Ci,2HO= 
963? — Obtained  by  adding  about  5viij  of  moist  hydrated  sesquioxide  of  iron  to  a  boiling  solu- 
tHm  of  Jiv  of  crystallized  citric  acid  in  §xvi  of  water,  adding  rather  more  oxide  than  the  acid 
will  difsolve.  When  cold,  filter,  evaporate  by  a  water-bath  to  a  syrupy  consistence,  spread  out 
on  earthenware  dishes,  and  dry  with  a  gentle  heat  until  it  separates  in  scales.^  M.  Heming- 
way^ found  that  it  contained  from  28  to  30  per  cent,  of  sesquioxide.  It  is  found  in  garnet  red 
Kales.  It  reddens  litmus,  is  very  slowly  soluble  in  cold  water,  but  readily  soluble  in  hot  water. 
Ili  medicinal  properties  are  similar  to  the  other  citrates.  Dose  from  grs.  ij  to  grs.  x  in  the  form 
of  powder,  pill,  or  solution. 

(This  is  the  Ferri  CitroM  of  the  U.  S.  Pharm.  which  is  made  as  above  directed.] 
j^ua  carbonica  cum  ferri  citrate. — Bewley  and  Evanses  chalybeate  water  is  a  solution  of  thir- 
teen grains  of  citrate  of  iron  in  §vj  of  carbonic  acid  water  flavoured  with  syrup  of  orange-peel. 
Ill  flavour  is  very  agreeable;  but  it  is  apt  to  excite  unpleasant  eructations  shortly  after  it  has 
lieen  8walk>wed. 

The  Citrate  of  the  Magnetic  Oxide  of  Iron^^  prepared  by  combining  the  magnetic  oxide  with 
citric  add,  is  similar  in  its  medicinal  properties  to  the  other  citrates. 


15L  AMMONIiE  FERRICO-CITR AS.— FERRIC    CITRATE 

OF  AMMONIA. 

Formula  3NH«,3Fe«0«,2Ci  ?.    Equivalent  Weight  621  ?. 

HiSTORT.— In  1831,  M.  Beral^  published  a  formula  for  the  preparation  of  a 
ritrate  of  the  8e8<|uioxide  of  iron ;  but  the  salt  (Jerri  percitTai)  obtained  by  this 
process  is  acid,  and  sparingly  soluble  in  water. 

According  to  Mr.  Hemingway,"  M.  Beral  prepared  and  sold,  under  the  name  of 

*■  Benedetti,  qnoted  by  Beatley,  Pocket  Formulary. 

*  Bachner'i  Repertorium,  B<1.  zlv.  S.289,  1847.  *  Pharmaceutic  at  Journal^  vol.  ii.  p.  48, 1842. 

*  Bbn\,  Ibid.  vol.  i.  p.  594,  1842.  >  Lond.  Med.  Qaz.  March  29,  1844,  p.  859. 

*  B^ral,  Pkarmaceutteal  Journal^  vol.  ii.  p.  48, 1842. 

Journal  de  Pharmacie,  vol.  xvii.  p.  594, 1831.  "  London  Medical  Gazette,  March  15, 1844,  p.  838i 
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ci/mk  of  iron,  a  aalt  which  was  neutral  and  readilj  Boluble  in  wnter,  nod  tits 
formulu  for  the  preparutiou  of  which  wilb  diRerent  from  the  one  published. 

About  1842,  ft  salt  purporting  to  be  simJlur  to  M.  Bcml's  preparation  waa  Intro* 
duced  into  use  in  Englund,  under  the  name  of  cilrale  of  iron.  Tbis  salt  1  fonnd 
to  contain  ammonia;  and  iu  the  second  edition  of  this  vork  (publiabed  in  l.S4^)  [ 
called  it  /rrro-citraU  of  amirwma,  and  stated  that  its  uompositian  was  nmilar  to 
Aikin's  ferro-tartrate  of  ammonia.' 

This  gait  is  now  commonly  known  in  the  shopaas  ammonio-dlnite  of  iron  (firri 
ammoniixUrat,  L.  D.),  or  the  citrate  of  iron  anil  ammonia  [/crri  ct  ammamit 
eitritt);  but  as  the  iron  appears  to  enter  into  the  composition  of  the  acid  or  elcHm- 
negative  ingredient  of  the  salt,  the  term  ferro-citrale  of  amirumia,  originally  natd 
by  me,  nppeara  to  be  more  appropriate.  But  in  order  to  distinguish  the  ferro-citnw 
containing  the  sesqnioxide  of  iron  from  those  ferro-clt rates  whieh  contain  either  the 
deutoxide  or  protoxide  of  iron,  I  have  adopted  Mr.  Hemingway's  suggestion,'  ud 
denominated  it  ^effrric  citrate  of  arnmonia. 

Preparatiok. — The  London  and  Dublin  Colleges  give  farmolie  for  the  picpan- 
tion  of  this  salt. 

Thn  ZenAin  Cotttgt  ordera  or  Surpliaie  of  Iron  |xij;  Carlionnip  o(  Sodn  ^lijn;  Cilrie  AcU 
gvj;  Solulion  of  Ammonia  f^ii;  Boiling  DisiiUed  Waler  Oiij,  Separaleiy  iliuolve  ih*  nI- 
phale  Bmt  carlionHlo  in  six  pmuof  walec,  Mit  tlie  ululton  while  Ik>I.  uhI  *el  aside  ibai  llM 
Jirpripiiate  may  lubiide.  Freqiienlty  wuh  tliia,  ibo  lUprmaiant  liquoi  being  pDured  oil,  vUh 
waier  1  anil,  liaviog  added  tbe  acid,  dii^olve  iL  bj  ihe  aid  of  hrax.  Tlien,  wlien  il  liiu  bNooit 
eotd,  add  ihe  Bnimonin,  and  evapornte  Ihe  liquor  to  ilia  consUtenoe  of  tyrup.  Diy  llii^  ibiiUf 
■preudon  flat  ennhenwaca  disliea,  by  a  gentle  heai.    L?ii<  be  kepi  in  a  weihMoppMl  tami. 

liitDuhan  Colltgi  ordera  of  Cilrie  Acid^i*;  Disiilled  Waler  |xTf-,  Salphale  of  IruJv; 
Solalian  of  Ammonia  fSiv,  or  aa  much  i«  i>  lufflcient  Diaaolve  Ihe  cilrie  acid  in  iho  insxt 
wlih  Ihe  aid  of  heal,  and,  having  mnvened  the  sulphnie  of  iron  inio  ihe  bydraiod  peroxkleoT 
iron,  as  directed  io  llie  Turmula  (6i  Frrri  Frmrgditm  Hydralum,  inlroilace  the  produi^  imo  Ihi 
capanle  ouimininK  ibe  lolution  o(  ciiiic  arid,  and  boil  Ibr  tweniy  minuies.  When  the  uialiM 
hu  cooled,  add,  conalantly  aliirlng,  Ihe  ammonia  in  alight  oxcean,  and,  having  uanafiEmJ  Iha 
solution  ihii*  obtained  to  deep  dinner  plntea,  evaporale  il  lo  dryneia  by  a  ileum  or  waler  hiH. 
Lasily,  chip  ufi'ihe  film  of  dry  sail,  which  adheres  lo  the  plaiea,  and  preserve  it  in  well-MOpp*! 

Mr.  Redwood'  gives  two  processes  for  the  preparation  of  this  salt: — 

Take  of  cryelalliied  Citric  Acid  |iv;  Diaiilled  Waler  givj ;  Mm«  Hydniinl  Perotidttf 
Iron  rIioui  Jrtij  ;  Solulioii  or  Anitnonin  q.  a.  Diswlve  the  acid  in  ibo  waior  in  ■  Wedt"")'*''* 
ditll,  Ileal  tlie  auhilion  to  bailing,  then  add  tbe  oxide  of  iran,  wbicli  aliould  be  in  alight  ex«at 
Oonlinue  the  hem  o(  a  wnier-baih  until  no  more  oiide  of  iron  ia  djesnlved,  dien  allow  tbe  Mb- 
tion  10  pool ;  add  a  Utile  distilled  water,  lo  racitiiata  flllraiion,  and  fillet  ihe  aoluiion;  addaotaioo 
of  ammonia  imiil  it  beoomea  neutral  lo  teat  paper;  evaporote  it  at  ihe  heal  or  •  waier-bMk  m 
a  syrupy  conaialence  {  apread  il  oul  on  eanhenH-Bre  diihes,  and  dry  with  a  geulle  heat.  Wbn 
dry,  il  will  sepanle  l>om  the  diahea  in  scales. 

This  is  Beral's  process  for  the  preparation  of  tbe  citrate  of  the  sesqiiioxide  «t 
iron,  but  modified  by  the  addition  of  solution  of  ammonia. 

Tbe  Kcond  formula  for  tbe  preparation  of  this  salt  given  by  Mr.  Itedwood,  asd 
which  he  says  ia  the  best,  is  tbe  following: — 

TalieorciyttBltiieil  Citric  Acid  gir;  Clean  Iroti  Fitings,  or  amsll  Iron  Naila.3ij] 
Waler  ij.  a.;  Solmiun  of  Ammonia  q.  a.  DImqIvo  ibe  cjiiic  acid  in  iwenty  limea  ita 
waioi  in  a  Wedgwood's  dish,  add  the  iran,  and  apply  ■  gentle  heal  unii!  elferleicenca  c«m 
and  no  more  iron  ia  diiiolved,  renewing  llie  water  from  lime  to  time  aa  it  eVB|>onieij  dlw 
ihe  aolulloo.  and  odd  solution  of  ammonia  until  il  ia  tli^iily  in  exceKi;  evaporate  by  ibehM 
of  a  water-bath  until  it  aoguires  a  tyrupy  eonaiatetice ;  then  spread  it  out  in  Oiia  biycn  «■ 
earthenware  dishes,  and  dry  it  wiili  a  geiills  heaL      When  dry  il  wiU  Mpanle  fram  llie  ifiitir 

This  b  a  modification  of  Mr.  Aikin's  process  fur  the  preparation  of  tbe  fettie 
citrate  of  ammonia. 

'  £:.>aiflU  ./  Mtutia  MtdU;  «dl.  i.  p.  SSS,  Sd  edit.  IBO. 

■  Ltndm  Mftital  Uaxtiu,  March  9»,  ItUt.  p.  ¥a. 

'  Orar'a  SMppUmni  iq  «t(  Utarmtunfitnu,  tii  dlil.  INS. 
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Properties. — ^This  salt  occurs  in  thin  shiny  scales  of  a  beautiful  hyacinth  red 
colour  when  examined  by  transmitted  light.  Its  taste  b  sweetish  and  astringent. 
It  is  neutral  to  litmus,  and  readily  soluble  in  water.  It  is  nearly  insoluble  in 
aloohol. 

Characteristics. — Neither  ferrocyanide  nor  ferridcyanide  of  potassium  produces 
any  effect  when  added  to  a  solution  of  'this  salt^  unless  a  few  drops  of  a  dilute 
mineral  acid  be  previously  added,  when  ferrocyanide  causes  a  dark  blue  precipitate 
(Prussian  blue).  If  a  few  grains  of  the  ferric  citrate  of  ammonia  be  heated  in  a 
test  tube  with  liquor  potassie,  a  copious  evolution  of  ammoniaoal  cas  takes  place. 

Composition. — As  usually  found  in  commerce  this  salt  is  probably  a  compound 
of  ammoniay  sesquioxide  of  iron,  citric  acid,  and  teaser. 

The  quantity  of  sesquioxide  of  iron  contained  in  it  has  been  variously  stated. 
Hr.  Hemingway^  obtained  nearly  36  per  cent,  of  sesquioxide  from  a  sample  pre- 
pared by  himself;  but  he  says  that  the  commercial  salt  contains  on  an  average  only 
80  per  cent.  At  my  request,  Mr.  Hcdwood  kindly  examined  five  specimens  of  the 
ferric  citrate  of  ammonia,  and  found  that  they  yielded  respectively  the  following  per 
oentage  quantities  of  sesquioxide  of  iron  (Fe^O^) :  No.  1,  31 ;  No.  2,  34.3 ;  No.  3, 
84.8;  No.  4,  34.4;  No.  5,  34.5.  Nos.  1,  2,  and  3  were  commercial  samples; 
Nob.  4  and  5  were  prepared  in  the  laboratory  of  the  Pharmaceutical  Society.  No. 
1  was  a  bad  specimen ;  No.  2,  not  very  good ;  No.  3,  very  good ;  Nos.  4  and  5, 

good.  A  salt  having  the  composition  3NH»,8Fe«0»,2Ci,6HO,  would  contain  36.036 
per  cent,  of  sesquioxide  of  iron.  The  same  salt  in  the  anhydrous  state  would  yield 
88.6  per  cent,  of  sesquioxide. 

Soluble  in  water.  The  solution  changes  the  colour  neither  of  litmus  nor  turmeric.  Ferro- 
qraoide  of  potassium  does  not  make  it  blue.  Potash  or  lime-water  throws  down  from  it  ses- 
quioxide of  iron,  and  expels  ammonia.  From  100  grains  dissolved  in  water,  potash  throws 
down  about  34  grains  of  sesquioxide  of  iron. — PA.  land. 

According  to  Wittstein,'  the  composition  of  the  ferric  citrate  is  5(NH*,0), 

4Fe'O,6Ci,18H0.  But  the  salt  which  he  obtained  does  not  appear  to  have  been 
idoDiioal  with  that  of  English  commerce,  for  he  says  that  it  was  greenish-yellow, 
and  by  drying  lost  ammonia  and  acquired  acidity.  Moreover,  a  salt  thus  consti- 
tuted would  contain  barely  20  per  cent,  of  sesquioxide.  Haidlen'  obtained  only  10 
per  cent,  of  sesquioxide  in  the  ferric  citrate. 

Phtsioloqical  Effects.  —  The  topical  effects  of  this  chalybeate  are  very 
iBg^t.  It  has  very  little  taste,  and  that  by  no  means  disagreeable ;  and  it  rarely 
disagrees  with  the  stomach.  Like  the  other  ferruginous  salts  in  which  iron  is  a 
eoDstituent  of  the  acid  part,  this  has  very  little  astringency. 

The  general  or  constitutional  effects  resemble  those  caused  by  other  ferruginous 
compounds  (see  ante,  pp.  227  and  718).  Compared  with  the  sulphate  and  scsqui- 
oUoride,  I  think  that,  for  the  quantity  of  iron  which  it  contains,,  it  is  inferior  in 
activity  to  them  (see  ante,  p.  226.) 

Uses. — The  great  advantages  of  this  preparation,  as  a  chalybeate,  are,  1st,  its 
being  devoid  of  any  disagreeable  flavour,  so  that  it  is  readily  taken  by  children 
and  delicate  persons;  2dly,  its  being  devoid  of  irritating  properties,  so  that  it  is 
net  apt  to  disturb  the  stomach ;  3dly,  its  being  readily  soluble  in  water,  and  form- 
ing a  very  agreeable  solution  ;  4thly,  it  may  be  given  in  conjunction  with  the  alka- 
line carbonates,  and  many  other  salts  often  required  when  chalybeates-  are  admin- 
istered. 

•On  the  other  hand,  it  has  its  disadvantages  :  1st,  being  devoid  of  astringent  pro- 
perties, it  is  unfitted  for  those  cases  in  which  the  chalybeates  are  resorted  to  on 

>  London  Medical  Gazette^  March  *20,  1844.  Mr.  Hemingway  infers  that  the  composition  of  this  salt  is 
(NM  equivalent  of  citrate  of  iron  and  one  eauivalent  of  citrate  of  ammonia ;  but  he  adopts  1 16  as  the  equi  va- 
loitlbr  citric  acid.    If  we  alter  his  formula  to  suit  the  equivalent  (166)  for  citric  acid  used  in  the  present 

work,  it  will  be:  3NH*^FeO«,aCi,  as  given  in  the  text. 
•  BBthaex't  tUptrtorium,  2ter  Reihe,  Bd.  xlii.  S.  309, 1846.  >  Ikid.  Bd.  zzxiv.  S.  307, 18i4. 
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account  of  their  topical  effects  (see  avte,  p.  228)  ;  2dly,  it  appearg  to  me  to  t^w- 
rate  on  the  general  system  more  slowly  and  less  powerfully  as  an  hteoiatinio  (see 
unte,  p.  22C)  tban  the  sesquichloride  or  eulpbate.  In  exlreme  aiuetnia  from  vio- 
lent heniorriiage,  where  an  imtnediale  and  powerful  h^niatinic  is  required,  Uie 
ferric  oitmte  of  ammonia  is  inferior  to  the  chalybeates  just  mentioned. 

But  in  ordinary  cases  of  debility  requiring  a  ferruginous  tonic,  especially  vhero 
the  Btomach  is  irritable,  or  where  the  alkaline  carbonates  are  required  to  be  eoD- 
joined,  and  also  in  the  various  strumous  afieotions  of  children,  the  fenio  citrate  is  t 
valuable  and  useful  preparation. 

AnaiNisTRATroN. — It  may  he  given  in  doses  of  from  gra.  v  to  gre,  x,  dissolved 
in  water,  flavoured  with  syrup  of  orange  peel,  or  in  some  bitter  infiudoQ,  as  of 
gentian  or  calumba. 


152.  Ammonifie  Ferrioo-Tartras. — Ferric  Tartrate  of  Anunonia. 

FormtU  NH',Ft'0=,T?.    EquivalM  Wtighl  829  T. 


a  Fmo-TariTai ;  Fem-TartraU  of  Jmrnmia ;  Tartralt  of  Inn  and  Jmmmia ;  MM* 
jSmmamo-Tattraltof  /'M.— Tlib  hIi  whs  Urit  employeil  in  mecJlome  by  Mr.  Aihin.> 

It  rrmy  be  iifepared  by  udiiing  CBU»lic  atninania  [□  a  »o1uiion  o(  mnrale  of  iron  (pti-pttnl  fcf 
digf«UnM  lOgelber,  for  iwo  or  Ihreo  dnyi.  one  pstl  of  laruiric  acid,  diuolved  in  tiol  waiet,  Ifilh 
iwo  or  ihree  paru  a(  iron  fillngsj.  The  green  toliilion  ibus  obalned  ii  to  tie  eTnpontad  u 
dryness  Ijy  o  senile  beaL  Mr,  Procter,  of  Philadelpliia,  prepare*  it  b/adilinB  liyJrateJ  leaiiiu- 
OKide  of  iron  lo  «  soluiion  of  bimrlrare  of  aojinonia. 

It  ii  ill  the  form  of  shining  brittle  fragments  of  s  deep  red  oolour.  not  very  unlike  pitca  of 
dMp-fotoured  sliell-lac.  It  is  very  solnbla  in  woier,  lis  lane  i»  •lron[iiy  ■accbarine.  AkmI* 
ing  to  Mr.  Hemingway'  il  contaiaa  34.B  per  cent. of  sesqnioxide  of  iron. 

lu  general  eSecti  are  analo^us  to  Itioae  of  ilie  other  ferruginous  mmtMninds,  «xoep(  that  R 
lias  rery  litile  if  any  aaCringency.  Ill  Bdmntagea  over  otli«r  chalybeatei  are  ilt  tendf  mlaUltiy 
in  water,  its  palalsble  taste,  and  ilie  fiieiLity  with  wbich  it  may  be  ntixeit  witli  vHriou*  ulios 
■obslancei,  wiiboul  undergoing  decompoiilioD.  Il  containi  more  oxide  of  iron  than  the  mna 
quantity  of  sulphate.  The  dnse  for  an  adult  is  Hve  or  lix  grains  in  powder,  pill,  or  soltHMO. 
It  may  be  exhibited  in  porter  without  being  delected  by  tUc  lasle.  It  may  ba  added  latlM 
compound  decDClioa  of  aloei  witliout  sulTrriog  decucnpOBiiion. 


153.  P0TASS2E  FERRICO  TAHTR AS.— FERRIC  TARTRATE 
OF  POTASH. 

Fomaia  2KO,Ft^^',2f.     Equivalent  Weighl  438. 

History. — This  preparation  was  first  described  by  Augelus  Sala  at  the  OOB- 
mencement  of  the  seventeenth  century.  Air.  R.  Phillips'  improved  its  mocU  of 
preparation.     The  late  Dr.  Birkbcck  described  its  medicinal  properties.* 

This  compound  has  had  various  appellations ;  such  as  cJial^beaffd  farfiir  (tarlO' 
TV*  ekalffheattts, /cT-ratut,  vel  femtginona),  tartarixed  iron  (Jerrum  hirturuaAm, 
H.),  tartar  of  iron  {firri  (artarum),  potastio-lartrate  of  iron  {/rrri  potami^W- 
Irai,  li.), /erro-tartrate  of  pottah  {potautt  ferro-tartrtii),  vaA  fartraU  of  p/^A 
and  iron  (^pofoMie  elferri  larfrai)  \_ferri  el  potattm  tarlrot,  V.  S.]. 

Pbbp.UIATIDN. — Soubeiran'  dirccta  this  compound  to  be  thus  prepared :  Tike 
of  powdt^red  Bitortrale  of  Potash  one  part;  Distilled  Water  fix  portt;  Minit 
Hydrated  Sesquioxide  of  Iron  ot  much  as  may  he  tiifficienl.  Digest  them,  at  the 
temperature  of  from  120°  to  140°  P.,  until  the  liquor  ceases  to  dissolve  a  freah  quan- 
tity of  hydrate;  then  filter,  and  evaporate  to  dryness  by  a  gentle  heat. 

■  LonHen  M'lliial  Gaz.iu  vol.  viii  p  tlB.  »  ttid.  MMebS*,  ISM- 

■  An  Etprrimtxttl  fnminaliM  cflht  taitiiiitBn  aftki  f  hermit coraia  LtnAitHiuii.  1911. 

ImH.  Mid.  Hit.  No.  six.  lalj,  IBtl.  •  t/tuetau  nmiU  ii  PArrmaei;  t.  ii.  p.MT,  t><*M. 
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The  London  CoUtgt  orders  of  Sulphate  of  Iron  ^iv;  Sulphnric  Acid  f  Jt»s;  Nitric  Acid  f^j ; 
Solution  of  Ammonia  f^x;  Bitartrate  of  Potash,  powdered,  Jij;  Di;)tillc(i  Water  Cofig.  iv. 
]>i88olve  the  sulphate  with  the  sulphuric  acid  in  a  pint  of  the  water ;  then,  having  applied 
hsat,  gradually  add  the  nitric  acid.  Boil  down  the  liquor  to  the  consistence  of  syrup,  and  mix 
with  the  remaining  water.  Then  add  the  ammonia  to  precipitate  the  sesquioxide  of  iron. 
IVash  this  and  set  it  aside  for  twenty-four  hours.  Then  heat  the  bitartrate,  mixed  with  half  a 
pint  of  distilled  water,  to  140^  F.;  and  to  it  add  gradually  the  moist  sesquioxide,  the  superun- 
lant  water  having  been  poured  off.  Separate  by  linen  the  undissolved  portion  of  the  sesqui- 
oxide ;  then  evaporate  the  limpid  liquor  until  the  salt  becomes  dry.  The  potassio  tartrate  of 
iron  may  be  dried  in  the  same  way  as  the  ammonio-citrate  of  iron. 

The  theory  of  this  process  is  as  follows :  By  the  reaction  of  sesquioxide  of  iron 
and  hjdrochlorio  acid;  we  obtain  water  and  sesqoichloride  of  iron.  Fe^CH+3HCl 
-Fe*l»+HO. 

On  the  addition  of  caustic  potash,  the  sesquichloride  is  decomposed,  hydrated 
sesquioxide  of  iron  is  precipitated,  and  chloride  of  potassium  is  left  in  solution. 
2(FeK]l»)+6KO+3HO=2(FeK>),3HO+6KCl. 

When  the  hydrated  sesquioxide  of  iron  is  boiled  with  bitartrate  of  potash,  com- 
bination takes  place,  and  the  ferric  tartrate  of  potash  is  formed. 

The  £dinbitrgh  College  orders  of  Sulphate  of  Iron  ^y\  Bitartrate  of  Potash  §v  and  3 j ; 
Garbonate  of  Ammonia,  in  fine  powder,  a  sufficiency.  Prepare  the  Rust  of  iron  I'rom  the  sul- 
phate, as  directed  under  Ferrugo,  and  without  drying.  Mix  the  pulpy  mass  with  four  pints  of 
water;  add  the  bitartrate; -boil  till  the  rust  of  iron  is  dissolved;  let  the  solution  cool;  pour  off 
the  clear  liquid,  and  add  to  this  the  carbonate  of  ammonia  so  long  as  it  occasions  effervescence. 
Concentrate  the  liquid  over  the  vapour-bath  to  the  consistence  of  a  thick  extract,  or  until  the 
fetidaum  becomes, on  cooling, a  firm  solid;  which  must  be  preserved  in  well*closed  vessels. 

The  explanation  of  the  formation  of  hydrated  sesquioxide  of  iron  (here  called 
rust)  has  been  already  explained.  The  theory  of  the  other  part  of  the  process  is 
the  same  as  that  of  the  process  of  the  London  Pharmacopoeia. 

The  Dublin  College  orders  of  Sulphate  of  Iron  §viij ;  White  Bitartrate  of  Potash  ^v;  Dis- 
tilled Water  Oiss.  From  the  sulphate  of  iron  prepare  hydrated  peroxiile  of  iron  (see  Ferri 
Setqmoxydum  Hydratu$n,  Ph.  Dub.  p.  725),  and  having,  immediately  after  it  is  washed,  placed  it 
with  the  bitartrate  of  potash  and  water  in  a  porcelain  capsule,  apply  heat  to  the  mixture  (tak- 
ing care,  however,  that  the  temperature  does  not  rise  beyond  150^),  and  stir  it  occasionally  for 
■iz  hours.  Let  the  solution,  af^er  it  has  cooled  down  to  the  temperature  of  the  atmosphere,  be 
decanted  off  any  undissolved  oxide  of  iron,  and,  having  transferred  it  in  small  quantities  to 
delf  dinner  plates,  let  it  be  evaporated  to  dryness,  at  a  heat  not  exceeding  150^.  Lastly,  chip 
off  the  film  of  dry  salt  which  adheres  to  the  plates,  and  preserve  it  in  well-stopped  bottles. 

[The  U.  S,Pharm.  orders  of  Sulphate  of  Iron  eight  ounces;  Bitartrate  of  Potassa  seven  ounces ; 
Distilled  Waterhalf  a  gallon.  Prepare  from  the  sulphate  the  hydrated  oxide  of  iron,  according  to 
the  formula  for  that  substance.  Mix  the  bitartrate  of  potassa  with  the  distilled  water,  heat  the 
mixture  to  140^,  and  keeping  it  at  that  temperature, add  gradually  the  hydrated  oxide,  frequently 
stirring  until  it  cy^ases  to  be  dissolved.  Then  filter  the  solution,  evaporate  it  by  means  of  a 
wmter-bath  to  the  consistence  of  syrup,  and  spread  it  upon  plates  of  glass  or  porcelain,  so  that 
It  may  dry  in  the  form  of  scales.] 

The  sesquioxide  comhines  with  the  bitartrate  of  potash  to  form  the  ferric  tartrate 
of  potash. 

Pbopertixs. — It  is  an  olive-brown  inodorous  powder,  with  a  styptic  inky  taste. 
It  reacts  on  vegetable  colours,  mildly  alkaline.  It  is  slightly  deliquescent,  probably 
from  the  tartrate  of  potash  which  it  contains.  It  dissolves  in  about  four  times 
its  weight  of  water,  and  slightly  in  alcohol. 

[Prepared  according  to  the  directions  of  the  U.  S.  Pharm.y  it  is  in  clear,  reddish-brown  scales, 
having  a  handsome  appearance.] 

Ckaractensttcs. — K  ferrocyanidc  of  potassium  be  added  to  a  solution  of  ferrum 
tttrtarisatom,  no  blue  colour  is  produced ;  but  if  a  few  drops  of  an  acid  (as  dilute 
Bolphuric  acid)  be  added,  Prussian  blue  is  immediately  formed.  Potash,  soda,  or 
their  carbonates,  do  not  decompose  this  solution  at  ordinary  temperatures;  nor  does 
ammonia  or  its  carbonates,  even  by  the  aid  of  heat.^  Tincture  of  nutgalls  causes  a 
dark-colonred  precipitate.  Sulphuric,  nitric,  or  hydrochloric  acid  causes  a  precipi- 
tate which  is  re-dissolved  by  an  excess  of  acid;  the  solution  has  then  a  very  astring- 
ent taste.    Tartaric  acid  causes  the  formation  of  crystals  of  tartar.    Heated  in  a 
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covered  craoible,  ferrio  tartrate  of  potash  yields  charcoal,  curboonte  of  pota&h,  tod     | 

proUiiido  of  iron.  , 

Composition. — The  fullonriiig  table  exhibits  the  compositiou  of  ferric  tartrate  of 

potash,  aceordiog  to  Soubeirun  atid  Oapitainc,'  and  to  Phillips.* 

The  suit  obtained  by  Souheirun  and  Capitaine  had  the  t'ollowiog  composition  : —      I 


Pot».h   .  . 
Tatiaric  Ac 

of 'iron'  .' 
il 

^(omt. 

'.'.'60.'. 

. .  13a  .  . 

f(rCmi, 
.  .  18.H7  . 

.  .  30.888  . 
.  .  00.005  . 

.  .^"'T" 

.  1823 
.  30.40 
.  5128 

Tb 

„  .     J  J 

.  .  .  1  .  . 

.  .    B69  ,  . 

.     lOOXXW    . 

too.oo 

But  the  pharmacoptBial  preparation  hu,  aooordiDg  to  Mr.  R.  Pbillipe,  ODly  18  per 
cent,  of  eeaquioxide  of  iron ;  and  adopting  bis  aiuuyMB,  the  oompoutioo  of  tbis  ntt 

is  as  follows  : — 


bI  TirlnM  or  Fnti 


4f.     «<.  Wl.       Ftrrt. 


As  neither  ferrooyanide  of  potasaiom  nor  the  alkalies  produce  any  precipitate  in 
a  solution  of  this  salt,  the  sesquioxide  of  iron  would  appear  to  be  a  constitoent  of 
the  acid,  or  electro- negative  ingredieiit  of  the  salt.  Il  ma;  be,  therefore,  reorded 
as  a  double  salt,  composed  of  basic  tartrate  of  (he  eesquioxide,  as  the  acid  or-eleelro- 
negative  ingredient,  and  tartrate  of  potash  as  the  basic  or  electro- positive  ingredient 
Geiger*  regards  it  as  a  combination  of  tartrate  of  iron  and  ferrate  of  potash. 

PuBiTJ.— In  commerce  we  frequently  meet  with  an  imperfectly  prepared  com- 
pound,  in  which  none  or  only  part  of  the  Besquioiide  of  iron  is  in  cheuiioal  oombi- 
natiun  with  bitarlrate  of  potash.  In  tbis  stale  it  is  only  partially  soluble  in  water, 
and  the  solution  strikes  a  blue  colour  with  the  ferrocyunide  of  potassium,  and  tbron 
down  n  reddish-brown  precipitate  with  solution  of  potash.  The  following  are  ihie 
characters  of  the  properly  prepared  sail: — 

SoluUi-  in  water.  Tbe  Bolution  chan^iea  the  colnut  neiiliec  of  liimui  not  or  inmDKric  Fm> 
mcyaiiirlr  or  pouiMium  iiu?a  not  mnke  il  lilue.  NoiliinR  U  ilirown  dawn  Trom  it  bjr  anf  alkik. 
Bui  if  il  be  healed  with  polaib,  riom  100  gtaia*  lliere  are  ibiown  down  ■Ijpui34  tniuaarp*' 
quinxiiie  at  iion.-^Ph.  Land. 

Entirely  aoluble  in  coM  walet:  taste  r«ebtx  cjiilybeale:  the  soliilion  U  not  uliereil  bf  aqni 
potnsBE,  and  not  precipitated  by  toliition  or  fertocyanide  of  potuiiuin. — PA.  Eil. 

FareiOLOOtOAL  Effbcts.— In  its  effects  on  the  syalem  it  agrees,  for  tbe  iMSl 
part,  with  other  fcrru gio on s  compounds.  Its  taste,  however,  is  oompnrotivelj  slight; 
its  astringency  is  much  less  than  tbe  sulphate  or  scsquic blonde,  and  consequently 
its  oonstipating  effects  arc  not  so  obvious ;  and  its  stimulating  influence  over  the 
vascular  system  is  said  to  be  somewhat  milder.  These  peculiarities  in  its  opentiOD 
are  suppoised  to  depend  on  the  tartaric  acid  and  potash  with  which  it  is  in  conU- 
nation. 

Uses. — Il  ia  not  frequently  employed,  yet  it  is  a  very  eligible  prepantion  of 
iron,  and  may  be  employed  wherever  the  ferruginous  tonics  are  indicated. 

Adminhtration. — The  dose  of  it  is  from  ten  grains  to  half  a  dmchin,  in  (be 
form  of  solution  or  bolus,  combined  with  some  aromatic. 

This  salt  was  forrocrly  employed  in  medicine,  under  tbe  name  of  ijlohuK  tK<trtialf 
or  bovirt  de  Navrg;  th^ey  were  wrapped  in  a  piece  of  muslin  and  suspended  in 
water  to  form  a  chalybeate  solution. 

mDiFKBRI,  L;  Hweo//.«n;  Stfrl  Wini.  In  the  London  Pharmacopteia  of 
1824  this  WHS  ordered  to  be  prepared  as  follows: — Take  of  Iran  Wire  Jj;  Sbsnj 
Wine  Oij.     Mix,  and  set  tbe  miiiurc  by  for  thirty  days,  and  then  Glt«r. 
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The  iron  suffers  oxidation  bj  the  united  influence  of  air  and  water,  an^  the 
oxide  of  iron  thus  formed  combines  with  the  acids  (malic,  tartaric,  and  acetic  ?) 
contained  in  the  wine. 

Vinum  ferri  is  a  weak  chalybeate;  it  is  sometimes  administered  to  scrofulous 
and  anaemic  children,  and  to  other  persons.     The  dose  of  it  is  f5j  to  f5iv,  or  more. 


Order  XXIX.   COPPER  AND  ITS  COMPOUNDS. 

154.  CUPRUM.  — COPPER. 

Symbol  Cu.    Equivalent  Weight  32. 

HiSTORT. —  Cuprunty  or  copper,  received  its  name  from  Kv^tpo;,  the  island  of 
Cyprus,  where  it  was  first  discovered,  or  at  least  worked  to  any  extent.  It  seems 
to  have  been  known  in  t^e  most  remote  ases  of  antiquity,  for  Moses^  speaks  of 
brass  (an  alloy  of  copper  and  sine).     The  alchymists  called  it  Venus,  9 . 

Natural  IIistort-. — It  is  found  in  both  kingdoms  of  nature. 

«  Ik  TBI  Ihossaitixed  Kihsdox. — Copper  is  found  in  the  metallic  or  reguline  state  (native 
evpper) ;  combined  with  oxygen,  both  as  protoxide  Cu'O  (red  tapper  ore),  and  oxide,  CuO  (black 
topper);  combined  with  sulphur,  as  the  protosniphuret  Cu'S  (glance  eo/iper),  and  as  snlphuret 
CuS  (mm  oi  indigo  copper)  f  and  also  forming  double  sulphnrets  (variegated  copper  FeCuS,  copper 
pfriteg  FeCuS^t  ^')\  combined  with  selenium  ;  with  chlorine  (ataeamite  or  nturiate  0/ copper) ; 
and  with  oxygen  and  an  oxyacid  (carbonate,  pho^hate,  tulphate^  tUicate^  vanadiate^  and  artewitUe). 
Ii  it  also  found  in  meteoric  iron,  in  very  small  quantity,  according  to  Berzelius,  in  Saidsch&tz 
water,  and  in  some  earths. 

t.  Im  TBS  Oboavissd  KmoDOx.— >It  has  been  discovered  in  the  ashes  of  most  plants,  as  of 
gtavesBcre,  rhatany,  flax,  nux -vomica,  hemlock,  &c.  Serzeaux  has  detected  it  in  the  blood  of 
mnimals.* 

Preparation. — The  copper  of  commerce  is  usually  prepared  from  capper  pyriiei 
(the  double  sulphuret  of  copper  and  iron).  The  greater  part  of  the  ore  raised  in 
Cornwall  is  of  this  kind.  It  is  roasted  and  then  smelted,  by  which  coane  metal 
is  produced.  This  is  calcined  and  again  smelted,  by  which  we  obtain  Jine  metal, 
or,  when  cast  in  sand,  blue  metal.  By  re-roasting  and  smcltiDg,  coane  copper  is 
produced.  These  processes  of  roasting  and  smelting  effect  the  expulsion  of  the 
inlphur  and  the  ozidizement  of  the  iron.  The  copper  thus  produced  is  melted 
and  exposed  to  the  air,  to  drive  off  any  volatile  matters,  by  which  blistered  copper  is 
obtained.     It  is  refined  or  towjhened  by  melting  it  and  stirring  with  a  birch  pole." 

Properties. — It  is  a  brilliant  red  metal,  crystallizablc  in  regular  octohedra  and 
cubes,  having  a  specific  gravity  of  8.86  to  8.894;  malleable  and  ductile:  it  has  a 
nauseous,  styptic  taste,  and  a  peculiar  and  disagreeable  smell.  It  fuses  at  1996^ 
F.  (Daniell) :  at  a  higher  temperature  it  may  be  volatilized.  It  is  combusCible, 
and  is  readily  oxidated.  Acid,  alkaline,  saline,  and  fatty  bodies,  when  placed  in 
eontact  with  it  in  the  air,  promote  its  union  with  oxygen ;  and,  by  dissolving  a 
portion  of  the  newly-formed  oxide,  acquire  poisonous  properties. 

Characteristics, — Copper  is  easily  recognized  by  its  colour,  and  by  its  communi- 
eating  a  green  tinge  to  flame.  It  dissolves  in  diluted  nitric  acid ;  the  solution 
possesses  the  following  properties :  It  is  blue,  or  greenish-blue  :  with  potash  or 
soda  it  yields  a  blue  precipitate  (hydrated  oxide  o/*  c/9/7j9er,  CuO,HO);,a  small 
quantity  of  ammonia  produces  with  it  a  similar  bluish-white  precipitate,  but  an  ez- 
oess  re-dissolves  it,  forming  a  deep  blue  liquid  (2NH',CuO,NO);  ferrocyanide  of 
potassium  occasions  in  it  a  reddish-brown  precipitate  (/erroci/anide  of  copper,  Cu*, 
FeCy');  sulphuretted  hydrogen  and  the  hydrosulphurets  throw  down  a  precipitate 
(ndphuret  of  copper,  CuS) ;  and  lastly,  a  polished  iron  plate  plunged  into  the 
liquid  becomes  coated  with  metallic  copper.     CuO,NO*+Fe«=3Cu-f  FeO,NO. 

■  J06.  ch.  xxviii.  *  Ann,  dt  Chim.  xliv.  331. 

*  J.  H.  ViTiu,  Ann,  of  Philosophy,  N.  8.  vol.  r.  p.  113. 
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PnveioLosiCAL  Ecfects.     1.  Of  Metallic  Coppar. — Mel«l lie  copper  appears  to 

produce  no  pernicious  cffecU,  when  taken  iutemalljr,  so  long  oh  it  retainaiu  metallic 
Kdttc;  118  many  e&sna  are  recorded  nherc  coins  of  this  ntelaX  have  been  swallowed, 
and  retained  for  a  cousidemble  time,  without  any  ill  effects  arising;  and  Drouord* 
gave  as  much  ns  an  ounce  of  fiaelj  powdered  copper  to  dogs  of  different  ages  and 
sizes,  but  none  of  them  experienced  any  inconvenience  therefrom. 

NotnithBtauding  these  facts,  however,  various  effects  have  been  attributed  to  it 
!rhu8  Cothenius'  eaye  copper  filings  operate  bj  Btool,  urine,  and  saliva;  ud  the 
lato  Professor  Barton'  wnit  accustomed  to  relate  an  instance  of  a  child  who,  hating 
swullowcd  a  cent,  continued  for  some  time  to  discharge  several  pints  of  saliva. 
Luatly,  Portal'  mentious  a  case  in  which  copper  filings,  incorporated  with  crumb  of 
bread,  acted  powerfully  on  the  system.  I  have  no  doubt  but  that  the  effects  here 
mentioned  arose  from  the  oxidation  of  the  uetaJ  by  the  acids  of  the  alimeotai; 
canal. 

2.  Of  the  CupteouA  Compounda.     a.    On   Vtyelalfts. — See  Sulp}uite  of  Copper. 

ff.  Oh  AnirniiU, — The  salts  of  copper  are  poiiionous  to  all  cla&scs  of  animab.  la 
large  doses  they  act  as  caustics  and  irritants. 

In  animals  killed  rapidly  by  these  poisons  no  morbid  appearances  are  found,  in 
consequence  of  death  being  produced  by  their  action  on  the  nervous  system  ;  bat 
when  the  death  was  slow,  marks  of  gastro-intestiaal  iufiammation,  and  occaaioDslly 
indications  of  inflanimation  of  the  brain,  have  been  observed. 

y.  On  Mun. — The  topical  action  of  the  cupreous  salts  is  thatof  caustics,  irritaiila, 
and  astringents  (see  ante,  pp.  200  and  201).  On  account  of  their  action  on  sul- 
phuretled  hydrogen  and  the  hydrosulphurets,  they  ore  applicable  as  diaiafoctaiiU 
(see  ajile,  p.  203). 

They  become  jibsorbed  (see  antr,  p,  149).  Droaard  and  others  were  of  opiuioti 
that  the  preparations  of  copper  did  not  become  absorbed,  but  Lebkuchner  (quoted 
by  Christison)  has  detected  copper  in  the  blood  of  the  carotid  artery  of  a  cat  into 
whose  bronchial  tubes  he'hod  iujectcd  four  grains  of  the  aumontacal  solphate,  and 
Wibiocr*  has  found  it  in  the  liver  of  animals  to  whom  he  had  given  the  e/oeUM 
for  several  weeks. 

Most,  if  not  all,  the  preparations  of  copper  are  poisonous  in  large  doses.  Tht 
Bolpliurct  aud  ferrocyanide  are  doubtful  exceptions  to  this  statement. 

if  the  cupreous  preparations  be  used  in  very  smatl  doses,  they  sometimea  gin 
relief  in  certain  diseases  (principnlly  of  the  nervous  system,  see  ante,  pp.  223  utd 
247),  without  obviously  disordering  the  functions;  inotherwords,  in  these  iuslaiKM 
the  only  appurcnL  effect  is  the  modification  observed  in  the  morbid  condition.  Thest 
are  the.casea  in  which  these  preparations  have  been  termed  tonir;  anlinpatmodie  or 
atleratiec,  according  to  (he  nature  of  the  disease ;  thus,  in  ague  they  have  been 
termed  tonic,  in  epilepsy  antispasmodic,  in  dropsy  alterative.  The  henefloiil, 
operitioD  is  presumed  to  he  owing  to  Home  influence  exerted  by  the  remedy  over  the 
nervous  system. 

Tbo  (i^cta  produced  by  the  long-continued  use  nf  small  doses  of  the  preparaUoils 
of  copper  have  not  been  satiafactoiily  determined;  they  are  a^d  to  be  various  af- 
fections of  the  nervous  system  (such  as  cramps  or  paralysis),  alteration  of  the  oolour 
of  the  skin,  chronic  inflammation  of  the  respimtory  and  digestive  apparatus,  slow 
fever,  and  wasting  of  the  body.  These  symptoms  constitute  what  litis  bet^n  termed 
tlof,  or  chronic  poiamiiiy  by  roppfT.  The  smellers  or  workers  in  eoppcr  do  not 
suffer  from  the  vapour  or  emanation  of  this  mettil,  as  the  workuien  einployud  in 
the  preparation  of  mercury,  of  arsenic,  or  of  lead  do,  from  the  vapours  of  these  metali: 
this,  indeed,  might  be  expected,  when  we  consider  how  much  more  volatile  lh« 
latter  and  their  preparations  are,  than  eopp«r»nd  its  compounds. 


•  Voiglel,  i"i 

•  Orfli,  r«ic 
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In  largeTy  or  full  mediclDal  doses,  these  remedies  act  as  emetics^  exciting  speedy 
Tomidng,  with  less  nausea  than  tartar  emetic  prodoccs. 

In  ttill  larger  quantities,  these  bodies  act  as  poisons,  giving  rise  to  gastro-intes- 
tinal  inflammation^  and  disordering  the  functions  of  the  nervous  system  (especially 
the  cerebro-spinal  portion),  constituting  acute poiscminy  hy  copper.  The  usual  symp- 
toms are,  a  coppery  taste,  eructations,  violent  vomiting  and  purging,  griping  painS; 
cramps  in  the  legs  and  thighs,  headache,  giddiness,  convulsions,  and  insensibility: 
jaundice  is  occasionally  observed.  In  some  cases  the  cerebro-spinal  symptoms 
precede  those  which  indicate  iuflammatiou  of  the  alimentary  canal.  In  experiments 
made  on  animals,  it  has  been  observed  that  death  was  sometimes  produced  without 
any  marks  of  local  irritation  ;  the  symptoms  being  those  indicative  of  a  disordered 
condition  of  the  nervous  system.  By  some  toxicologists  these  preparations  are 
ranked  among  the  irritant  poisons,  though  Buchner/  from  Reiter's  experiments, 
terms  them  astringent. 

Uses,  eu  Of  'Metallic  Copper. — Copper  filings,  in  doses  of  three  or  four  grains, 
were  formerly  used  in  rheumatism,  and  also  as  an  antidote  against  the  effects  of  the 
bite  of  a  mad  dog. 

0.  Of  (he  Cupreous  Compounds. — These  preparations  are  used  both  as  external 
and  as  internal  remedies :  externally  as  stimulants,  astringents,  styptics,  and  caustics; 
internally,  as  emetics,  tonics  or  antispasmodics,  and  astringents.  Some  of  them 
have  also  been  employed  as  disinfectants  ^see  Cupri  Sulphas). 

Antidotes. — The  chemical  antidote  for  the  cupreous  preparations  is  albumen; 
hence,  the  whites  of  eggs,  and  in  the  absence  of  these,  milk,  or  even  wheaten  flour, 
should  bo  employed.  Iron  filings  have  been  proposed  by  Navier,  by  Payen  and 
Chevallier,  and  subsequently  by  Dumas  and  Milne  Edwards.  The  iron  decomposes 
the  cupreous  salt,  and  precipitates  the  copper  in  the  metallic  (and,  therefore,  in  an 
inert)  state.  The  ferroryanidc  of  potassium  is  also  said  to  be  a  good  antidote  :  a 
drachm  or  two  of  it  may  be  taken  with  safety,  for  it  is  not  so  poisonous  as  was  at  one 
time  imagined.  Sugar  was  proposed  by  Marcelin  Duval  as  an  antidote ;  its  efficacy, 
though  denied  by  Orfila  and  Vogel,  has  been  lately  reasserted  by  Postel.  The  al- 
kaline sulphurets  formerly  used  are  worse  than  useless,  since  they  are  active  poisons. 
The  inflammatory  symptoms  are  of  course  to  be  subdued  by  the  usual  means.' 


155.  CUPRI  SUU>HAS.  —  SULPHATE  OP  COPPER 

Formula  CuO,SO*.    Eqwiualent  Weight  80. 

History.— This  substance  was  probably  employed  by  Hippocrates,'  under  the 
name  of  xvayo$,  to  promote  the  healing  of  ulcers.  Pliny*  also  was  doubtless  ac- 
quainted with  it,  though  he  seems  to  have  confounded  it  with  sulphate  of  iron.  His 
€h€dcan^um  cyprium  was,  perhaps,  sulphate  of  copper.  This  salt  has  had  various 
other  names ;  such  as  blue  vitriol  (intriolum  ccrruleum),  Cyprus  vitriol  (yitriolum 
de  Cypro),  Roman  vitriolj  blue  coj)j>eras,  blue  stone,  and  bisulphate  of  copper. 

Natural  History. — It  occurs  in  copper  mines,  as  those  of  Cornwall,  &c.,  and 
is  formed  by  the  joint  action  of  air  and  water  on  sulphuret  of  copper.  The  cupreous 
solutions  of  copper  mines  are  termed  waters  of  cementation. 

Preparation. — It  may  be  prepared  by  evaporating  the  water  found  in,  or  issu- 
ing from,  copper  mines.  It  is  also  produced  by  roasting  copper  pyrites,  lixiviating 
the  residuum  to  dissolve  the  sulphate,  and  evaporating  so  as  to  obtain  crystals.  In 
this  process  both  the  sulphur  and  the  copper  of  the  pyrites  abstract  oxygen  from  the 
air,  and  become^  the  one  sulphuric  acid,  the  other  oxide  of  copper :  these  by  their 

*  Toxieologu. 

*  For  farther  detaiU  on  this  subject,  conialt  the  works  of  Drs.  ChristUon  and  Taylor. 

'  D*  ulctribus,  p.  880,  ed.  Ftcs.  *  Hist.  jN'ar.  xxxiv.  32. 
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union  oonetitute  tbe  sulphate  of  copper.     The  sulphato  oblaioed  bj  this  process  is 
impure,  being  contaminiited  with  the  sulphate  of  iron. 

I^ulphate  of  copper  ia  "  oiKiaaioDiiDj  prepared  by  disaolving  in  snlphnrio  aoid  nn 
oxichloride  of  copper,  niaile  for  the  purpose,  by  exposing  sheet  copper  to  the  joint 
Action  of  air  and  hydrochlorio  Hoid."'  It  is  iils6  obtained  in  largo  quantities  in 
certain  procesBoa  for  refining  gold  and  silver.  For  tbe  following  infonuKtion 
respeeting  its  production  at  the  Mint,  I  tun  indebted  to  the  kindness  of  Mr. 
Br&ode : — 

"A  laijo  qusnrily  of  lulpliaie  of  copper  ia  oocaaionHlly  oblHinprt  Iiore  n»  fiillowi:  Wh»B 
ingols  of  liJvei  are  round  lo  coolain  a  certaia  qianuUy  of  jjoldi  <liey  "B  mrlleil,  gmnDlBln),  tad 
boiled  ia  BulpUurto  acid,  by  which  lulpbnie  at  lilver  U  rorined,  and  ih*  noid  reroiiini  in  • 
pulverulent  foimj  [liesulplinieoriilrei  it  llien  decompcgeil  by  Ibe  iininenion  orcoppu  plile*! 
tliSBiliec  i>  precipiuted  in  a  fiiie  cr/iialline  fiowder,  waslieil,  preoed  iiiio  maMrs,  and  m^llMi, 
and  10  iHbrds  pure  >ilv«r,  wliich  ia  aOerwardt  made  iiandard  by  alluying  ii  wiili  copper,  tnd 
uied  foi  ilie  coinngp;  ihe  resulting  aiilphale  of  copper  is  llien  cryatalliited  and  wid. 

"  When  gold  inipiti  contain  ■  eenain  qiianliiy  of  silver,  tbey  undergn  a  simitar  pTaecm. 
Sappose  a  certain  number  uf  ingots  or  grid  lo  contain  3  or  3  per  oent.  of  >il*er,  inUe«il  of 
leaving  it,  oi  formerly,  to  coriatitule  a  pari  of  the  ttanJaril  alloy,  it  pay]  lo  extract  it,  aud  wb- 
siiiuie  copper  in  its  plare.  Tb  gel  tlie'  silver  out  of  the  esid  ingots  ibey  are  i»eli«l  witb  alsal 
3  paru  of  silver — llie  reaullitif!  alloy  is  gmnulaled  and  boili'd  in  sulphuric  acid — (be  pM 
remains  untouched,  and  alt  the  silver  is  diiMlved  and  converted  into  sulpliaie,  which  is  ilecoin- 
posed  by  oopper  as  before ;  to  that  bete  again  suIpLate  of  copper  ii  obtained," 

PuniFiCATiON. — The  London  College  givea  the  followiog  direotions  tor  tltt 
putification  of  commercisl  sulphate  of  copper  (cvpri  milpiuu  veaalls) : — 

Take  orCoinmerrial  Sulphate  of  Copper  ttiv  ;  Boiling  Distilled  Water  Oiv.  Pour  the  WBM 
on  the  sulphate,  and  apply  bent,  frequently  slirriiis  until  it  is  di^wlveil.  Strain  tlie  liqiM* 
while  bol,  and  set  aside  that  crytinls  may  Ibim.  Pour  olf  the  liquor  and  etapocnie  iliat  more 
crysWlB  may  be  obtained.      Dry  all  oftbese. 

PaoPEETrEB. — This  salt  occurs  in  6ae  blue  cryatala,  whose  form  is  tbe  dooWy 
oblique  prism.    Its  ep.  gr.  is  2.2.    It  has  r  si^ptie, 
Pis-  IS'-*-  Dictiillic  toale,  and  reacts  on   litmus  ns  Rn  arid. 

By  exposure  to  the  air  it  effloresces  slightly,  ud 
becomes  covered  with  a,  green ish-w hi  t«  powder. 
When  heated,  it  loses  itx  water  of  crystal liaation, 
and  becomes  a  white  powder  [puli>i»  itffmpalhrfina). 
By  a  very  intense  heat  it  is  decomposed,  Hulphsr- 
OUsacudandozygenareevolTed,  and  oxide  of  copper 
left.  It  dissolves  in  about  four  parts  of  «at«r  at 
60°,  and  two  parts  of  boiling  water.  It  is  insoluble 
iu  alcohol. 

Ciwraclfriftia. — It  Is  known  to  be  a  sulphate    ^ 
by  the  characteristics  for  the  sulphates  (see  ante,  p.  3ijH). 

As  a  salt  of  the  oiide  of  copper,  it  is  characteriaed  by  sulphuretted  hydrogen 
cauang  a  black  precipitate  (CnS),  feirocyanide  of  potassium  a  brown  precipitate 
{Cu',FeCy},  ammonia  in  excess  forming  a  dark  bine  colour,  am!  by  the  itctioo  of  a 
polished  iron  plate  (see  ante,  p.  755). 

Composition, — Its  composition  is  as  follows : — 

Oiide  nf  Copper I 40 91 »  .  -  .      .    M.IS 

Bulvhutis  Acid 1 40 Bt M ai,aT 


CryitalliHdBalpbstdirCappsT  1 US 100 100 lOOM 

ImpuritT- — The  commercial  sulphate  of  copper  (cujiri  wulyhat  ivnu/iV) 
times  contains  traocs  of  sulphote  of  iron.     It  may  be  detected  by  excess  of 
which  throws  down  tbe  oxide  of  iron,  but  dissolvca  the  oxide  of  copper. 
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It  it  solable  in  water.  Whatever  ammoDia  throws  down  from  this  solation  an  excess  of 
mmmonia  dissolves.— PA.  Land. 

^  PflTBlOLOOiCAL  Efveots.  «.  On  Vegetahles.^^lt  is  poisoDoas  to  plants  :^  hence 
its  use  in  preventing  dry  rot  {Mendius  lachrymanti),  by  soaking  timber  in  it,  ac- 
Qording  to  Mr.  Margary's  patent^  and  in  destroying  or  preventing  the  Smut 
(JJredo  $egetum)j  or  Bunt  {U.  caries)^  in  com,  by  immersing  the  grain  in  a  weak 
aolataon  of  it;  the  solation  is  not  made  sufficiently  strong  to  injure  the  seed. 

fi.  On  Animah, — ^This  salt  operates  as  a  poison  to  animals.  Six  grains  killed 
ft  dog  in  half  an  hour,  without  producing  any  appearance  of  inflammation  (Drouard). 
Appued  to  a  wound,  it  destroyed  the  animal  in  twenty-two  hours,  and  the  body  was 
everywhere  in  a  healthy  state.*  Orfila'  also  found  that  it  proved  fatal  in  a  few 
hoars  when  applied  to  wounds.  The  only  symptoms  mentioned  are  dulness,  loss 
of  appetite,  and  sometimes  purging.  Inflammation  of  the  mucous  membrane  of  the 
oftOBaaoh  and  rectum  was  found  after  death. 

y.  On  Man. — In  verjf  miaU  do&es  it  has  no  sensible  operation  on  the  body, 
though  it  occasionally  ameliorates  certain  diseases,  such  as  epilepsy  and  ague :  in 
these  oases  it  has  been  denominated  an  antispasmodic  and  tonic  (see  antCy  pp.  223 
and  247.)  The  local  action  on  the  alimentary  tube  is  that  of  an  astringent.  Dr. 
Elliotson*  has  known  a  patient  to  take  it  for  three  years,  for  a  particular  kind  of 
diarrhoea,  without  any  constitutional  effect  I  have  administered  six  grains  thrioe 
s  day  for  several  weeks,  in  an  old  dysentery,  without  any  other  obvious  effect  than 
slight  nausea  and  amelioration  of  the  disease  for  which  it  was  given.  In  lart/er 
doiCMj  it  is  a  safe  and  useful  emetic,  acting  very  speedily,  and  without  exciting  any 
ffreat  disorder  of  the  general  system.  In  excessive  doses,  it  becomes  a  poison,  pro- 
aneing  inflammation  of  the  alimentary  canal,  and  disordering  the  functions  of  the 
nervous  system,  as  noticed  when  describing  the  action  of  the  cupreous  preparations 
genermlly.  In  a  case  mentioned  by  Dr.  Percival,'  two  drachms  proved  fatal ;  the 
patient  was  violently  convulsed.  In  a  more  recent  case'  there  were  vomiting  and 
iBSMisibility,  but  no  convulsions  or  purging :  the  child  died  in  four  hours. 

Its  topical  action  is  stimulant,  astringent,  styptic,  and  caustic.  Its  causticity 
depends  on  its  union,  either  as  a  neutral  or  basic  salt,  with  one  or  more  of  the  con- 
stituents of  the  tissues.  Thus  it  combines  with  albumen  to  form  a  pale  bluish 
green  compound,  which  produces  with  caustic  potash  a  violet-coloured  solution.^ 
Aooording  to  Lassaigne,*  the  bluish-white  precipitate  which  sulphate  of  copper 
oooasions  in  a  solution  of  albumen,  is  composed  of  albumen  90.1,  and  stdphate  of 
eojjper^.d.     But  Mulder  regards  it  as  an  albuminate  of  the  oxide  of  copper. 

Uses. — ^Where  speedv  vomiting  without  much  nausea  is  required,  as  in  cases  of 
narcotic  poisoning,  sulphate  of  copper  is  a  tolerably  sure  and  valuable  emetic.  It 
has  also  been  employed,  with  success,  to  provoke  vomiting  in  croup;  and  thereby  to 
promote  the  expulsion  of  the  Mm  membrane.' 

Ab  an  asiruiffentf  it  has  been  used  with  great  benefit  in  chronic  diarrhoea  and  dys- 
entery.'* It  often  succeeds  where  the  ordinary  vegetable  astringents  &il.  It  should 
be  given  in  doses  of- from  half  a  grain  to  two  or  more  grains  twice  or  thrice  a  day, 
in  eombination  with  opium.  I  have  employed  it  with  most  excellent  effects  in  the 
old  diarrhoeas  of  infants,  in  doses  of  i^th  of  a  grain.  The  largest  dose  I  have  given 
to  an  a4ult  is  six  grains,  as  above  mentioned.  It  is  also  used  as  an  astringent  to 
eheck  excessive  secretion  from  the  bronchial  <ind  urino-genital  mucous  membranes. 
Dr.  Wright^  found  it  serviceable  in  dropsy. 

As  a  tonic  or  antispasmodic,  it  has  been  given  in  intermittent  diseases,  as  the 

*■  De  Candolle,  Pkjfs.  Tig.  1335.  *  Duncan,  in  Christison  On  Poisons,  432. 

*  ToxUol.  Oin.  *  Lond.  Med.  Gaz.  zii.  657. 

*  Tnuumctums  o/tks  London  ColUgt  of  Fkysicians,  iii.  88.  *  Lond.  Med.  Gaz.  zviii.  924  and  748. 
'  Dr.  C.  6.  Mitaeherlieh,  Brit.  Ann.  of  Med.  i.  751  and  817,  and  ii.  51. 

*  Joum.  de  Ckim.  Mid.  X.  yi.  8de  %ht. 

*  Brit,  and  For.  Med.  Rev.  1. 506. 

**  EUioUon,  Lond.  Med.  Gaz.  ym.  378}  and  xil.  577;  alio  Med.-Chir.  Trasu.  ziii.  451. 
*^  LMd.  Mid,  Jourm.  i.  and  z. 
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ague ;  and  in  sorae  malodies  of  the  nervous  system  (epilepsy  and  chores).  In  epi- 
lepsy it  has  recently  hcen  strongly  recommended  by  Dr.  F.  Ilafrkins.' 

As  a  topical  agent,  it  lias  often  been  employed  in  sabstance  as  ao  appIicatioD  l« 
nicers,  either  for  the  purpose  of  repreaging  eicessive  eoft  and  spongy  ^nulatiuns, 
commonly  denominated  "  proud  flesh,"  or  of  hastening  the  process  pf  cioatriution ; 
and  for  either  of  these  purposes  it  is  one  of  the  best  agents  we  can  employ.  Solu- 
tions of  it  ore  frequently  applied  to  mucous  membranes,  to  dimioish  cxceaaive  »■ 
cretioh  :  thus  to  tbe  conjunctiva,  in  chronic  ophibalraia,  and  ihe  muuoud  Uaiiig  of 
the  yagina  or  nretbm,  in  discharges  from  thcHo  parts.  In  supcriicial  ulcer^tioni  of 
the  mucous  membranes  (especiairy  of  the  moutlj),  one  or  two  applications  of  iIm 
snlpliate  of  copper,  in  substance,  ore  gonerally  suSieient  to  heal  Ibem. 

As  a  styptic,  a  solution  of  this  salt  ia  sometimes  used  to  repress  hemorrbagee  from 
ft  number  of  small  ressels.  Rademacher  applied  with  good  effect  brandy  impreg- 
nated with  sulphate  of  copper  in  a  case  of  alopecia,  or  baldnesB,  which  occurred  is 
&  young  man ;  but  this  mode  of  treatment  failed  in  tbe  bauds  of  Dr.  T.  J-  Todd.* 

It  may  be  used  as  a  deodorizer  to  deistroy  tbe  smell  of  sulpburcltcd  hydri^en,  <tt 
bydmsulpburet  of  ammonia,  evolved  by  putrcfyiug  substances  (set)  ante,  p.  204). 
It  note  by  forming  sulpburet  of  copper. 

Administration. — The  dose  of  it,  ns  an  emetic,  is  from  three  or  f<mr  grains  la 
fifteen;  as  an  lutrimjent,  or  tonic,  from  a  (quarter  of  a  grain  to  one,  two,  or  non 
grains,  given  so  as  not  to  occasion  vomtling.  Solutions  used  for  external  porposM 
Tnry  considerably  in  tbeir  strength  in  different  cases,  but  usually  front  one  or  two 
grains  to  eight  or  twelve,  dissolved  in  on  ounce  of  water,  are  employed, 

Antidoteb. — See  ante,  pp.  200  and  757. 

CtlPRlH  AWMATUM;  Lapit  divtnua;  Pierre  divine;  Dimne  Stonej  Lnpi»  ^ 
tJiulmicus. — (Take  of  Sulphate  of  Copper,  Nitrate  of  Potash,  and  Alum,  of  each  ji^. 
Having  reduced  them  to  powder,  beat  them  in  a  glazed  earthen  crucible  antll  iittj 
undergo  tbe  watery  fnEion ;  then  add  5j  of  Camphor  in  powder,  mix,  and  poor  oit 
.  on  an  oiled  slab.  When  cold,  break  tbe  mass  into  pieces,  and  preserve  in  ■  ftop- 
percd  bottle.) — A  solution  of  5J  of  this  substance  in  32  fluidounccs  of  wal«r  fmrns 
the  mffi/re  dit  pierre  divine,  which  is  used  as  an  eye-wash. 


158.  AMMONI.ffi  CUPRO-SULPHAS.— CUPROSULPHATE 
OF  AMMONIA.  * 

foTimJa  NH^CqO+NH>  HO,SO>-    FUpiivalenl  irrijAt  123. 

History. — Boerhaave  was  acquainted  with  an  amraouiacal  EolntioD  of  copper,— 
Id  lToT,Weisaman  gave  imperfect  directions  for  its  preparation.  In  1791f,  Acolnlk 
published  a  better  process.  Dr.  CuUon  introduced  this  substance  into  practtn  io 
this  country.  It  is  nsnally  called  ammojiiufrJ  or  ammoniacnl  copper  (cujirumam' 
nwniu/um,  vol  ammoniarum  seu  amtnoniaealr)  or  amntfmiarri  tif  ciipptr  (itfn 
omm'iniaTetutn).  It  IB  also  termed  tbe  umiiwnio-ituiphate  of  copper  (cupriamm»- 
nio^fphas,  h.  D.). 

I'retabation. — All  the  British  Colleges  pve  directions  for  its  prepamtion. 

Tlie  Lonilon  Vollrgi  orders  of  Solplmte  of  CopTier  ,^j;  Se<r|nicarl)Onale  of  Ammimia  ^'m. 
Rib  Ihpni  uiKetller  uniil  Cuibonio  Acid  ceam  to  evoJve;  then  diy  tbe  animonw^sulpluiw  •( 
cci'jwr,  wiBppeil  in  bitMilow  paper,  in  ilia  his. 

'We  •Viieclirm*  ot  the  Edailmtgk  Celltgi  ate  etieiixM\y  similar ;  with  tlie  adJiiion  llMl  ill* 
pro'lui:!  is  in  be  pteserved  "  in  rlOKljuiopperBd  bonlei," 

Thr  Dublin  Colligt  order*  ofSulphaie  or  Copper  ^ij;  Commercial  Scsqiiicarbonale  of  Ant- 
moiiia  ^ii).  Rub  Uiem  tDgelher  in  n  porcelain  mortar  uniil  eServeaceoce  ba>  coaied.  Ibm  roll 
up  die  rr-iiulDein  biliuloiiipHper.and  place  it  on  a  poioui  brick.  Wlien  dry,  let  it  be  enckanliat 
bolUe  Hiiiillbed  with  n  well-IItled  itopper. 
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[Tlie  V.  &  Pharm,  directs  of  Sulphate  of  Copper  half  an  ounce ;  Carbonate  of  Ammonia  six 
drachms.  Rab  them  together  in  a  glass  mortar  till  the  effervescence  ceases;  then  wrap  the 
anmoniated  copper  in  bibuloas  paper,  and  dry  it  with  a  gentle  heat.  Let  it  be  kept  in  a  well- 
atopped  glass  bottle  ] 

The  proportichis  of  iDgredicnts  employed  are  abont  one  equivalent  of  sulphate  of 
copper,  and  one  and  a  half  equivalent  of  sesquicarbonate  of  ammonia.  When  rub- 
bed together,  these  salts  give  out  part  of  their  water  of  crystallization,  by  which 
the  mixture  becomes  moist;  and,  at  the  same  time,  a  portion  of  the  carbonic  acid  of 
the  sesquicarbonate  escapes,  producing  the  effervescence  alluded  to;  and  the  com- 
pound acquires  a  deep  azure-blue  colour.  This  colour  is  probably  owing  to  cuprate 
of  ammonia;  for  oxide  of  copper  with  caustic  ammonia  forms  a  similarly-coloured 
liquid. 

If  this  view  be  correct,  the  decomposition  may  be  thus  explained :  An  equiva- 
lent of  hydrated  sesquicarbonate  of  ammonia  reacts  on  one  equivalent  of  crystal- 
lized sulphate  of  copper,  and  produces  one  equivalent  of  cuprate  of  ammonia,  one 
Suivalent  of  sulphate  of  ammonia,  six  equivalents  of  water,  and  three  equivalents 
carbonic  acid.  CuO,SO^,5HO+2NH»,2HO,3CO»=NH»,CuO+NH8,HO,SO 
-f  GHO+SCO'.  The  combined  cuprate  and  sulphate  of  am^lonia  represent  the 
crystallized  cuprosulpbate  of  ammonia  (cuprum  ammoniacale).  The  pharmaco- 
poeial  preparation  contains  an  excess  of  the  sesquicarbonate  of  ammonia. 

Properties. — It  has  a  deep  azure-blue  colour,  a  styptic  metallic  taste,  and  an  am- 
moniacal  odour.  It  reacts  on  vegetable  colours  as  an  alkali ;  thus  it  reddens  turmeric, 
imd  restores  the  blue  colour  of  litmus,  which  has  been  reddened  by  an  acid.  By  ex- 
posure to  the  air  ammonia  is  evolved,  and  a  green  powder  is  left,  composed  of  sul- 
phate of  ammonia  and  carbonate  of  copper.  To  prevent  this,  therefore,  it  should 
DO  preserved  in  a  well-stoppered  bottle.  It  is  soluble  in  water ;  but  unless  excess 
of  sesquicarbonate  of  ammonia  be  present,  the  solution,  when  much  diluted,  lets 
fall  a  subsulphate  of  copper.  Cuprosulpbate  of  ammonia  crystallizes  in  large,  right 
riiombic  prisms,  which  I)r.  Kane^  considers  to  be  macles. 

Characterigtics. — Dissolved  in  water,  it  forms,  with  a  solution  of  arsenious  acid, 
ft  green  precipitate  of  arsenite  of  copper.  By  heat  all  its  constituents  are  dissi- 
pated, save  the  oxide  of  copper.  Boiled  with  caustic  potash  a  solution  of  sulphate  of 
potash  is  obtained,  the  hydrated  oxide  of  copper  is  thrown  down,  and  ammonia  is 
disengaged.     Sulphuric  acid  may  be  recognized  in  the  solution  by  the  barytic  salts. 

Pulverulent;  blue;  exposed  to  a  strong  heat  it  evolves  first  sesquicarbonate,  aAcrwards  sul* 
pbate  of  ammonia,  and  is  converted  into  oxide  of  copper.  It  is  soluble  in  water.  The  solution 
does  not  change  the  colour  of  turmeric  to  brown,  and  solution  of  arsenious  acid  being  added  to 
it  renders  it  of  a  green  colour. — Ph.  Land. 

Composition. — The  essential  part  of  this  compound  is  the  cuprosulpbate  of 
ammonia.     This,  in  the  crystalline  state,  has  the  following  composition : — 

Jttonu.    Eg,  Wt,     Per  Cent.        Berzelius.        Brandet, 

Ammonia 2  ....  34  ...  .  27.64  ....  26.40  ....  21.410 

Oxide  of  Copper  .  .  . 1  ....  40  ...  .  32.52  ....  34.U0  ....  33.017 

Sulphuric  Acid 1  ....  40  ...  .  32.52  ....  32.25  ....  31.753 

Water 1  .  .  .  .     9  .  .  .  .     7.32  ....     7.35  ....  13.358 

Crystallized  Cuprosulpbate  of  Ammonia    1  123  100.00  100.00  99.538 

It  is  probably  a  double  compound  of  cuprate  of  ammonia  and  sulphate  of  ammo- 
nia, NH^CuO+NH«,HO,SO». 

Ammoniatcd  Copper  of  the  Pharmacopoeias  usually  contains  some  undecomposed  sesquicar- 
bonate (bicarbonate?)  of  ammonia,  and  probably  some  sulphate  (subsulphate?)  of  copper. 

Phtsiologigal  Effects. — Its  action  is,  for  the  most  part,  similar  to  sulphate 
of  copper.  Wibmer^  examined  its  effects  on  horses  and  dogs.  Four  grains  dis- 
aolved  in  water,  and  injected  into  the  veins,  killed  a  dog.     The  respiration  and 

'  EUmenU  ofCktmUtryy  p.  833,  Dublin,  1841.  ^  Wirk.  d.  Arztuim.  ii.  2SG. 
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droulation  were  quiekened  by  it.  In  tame  cases  TomttiDg  and  purging  vera  pro- 
duced ;  veakness,  tremblings,  and  paraljsia  indicated  ils  action  on  tbc  uerroua  bj>- 
t«in.  Its  eeneral  effects  on  man  are  like  those  of  sulpbate  of  copper,  but  it  b 
thouglitlobe  leas  disposed  to  occaaioQ  nausea  and  vomiting.  An  oveniose,  bo«- 
ever,  readily  acta  as  an  emetic.  Its  action  is  probably  somcnbat  more  slimuluil  U> 
the  general  sygtein  than  the  sulphate.  It  is  ejuployed  in  mediciue  as  a  tooic  utd 
an  ti  spasmodic. 

Uses. — IntfrnaVi/,  it  has  been  principally  employed  in  chronic  spasmodic  affeo- 
tionai  such  as  epilep.'iy,  uhorea,  hysteria,  3]lb.inu)diu  asthma,  and  cramp  of  iho 
fitnniiLch.  In  epilepsy  it  Las  been  much  esteemed,  and  naa  found  oseful  by  Dr. 
Cullcn'  anS  other  accurate  observers ;  but,  like  all  other  remedies  for  this  disesse, 
it  frequently  fails.  It  bos  also  been  used  in  ague  and  dropsy.  As  ii  topivai  temcdj, 
a  solution  of  it  bos  been  employed  ua  an  injection  in  goaorrhoea  and  leucorrhisa; 
and  as  a  collyrium  to  remove  opacity  of  tbc  cornea. 

A  solution  of  grs.  xv  in  Jij  water  bus  been  successfully  used  aa  a  wish  in  pmri^ 
gcnitajium. 

Administration. — It  may  be  administered  internally  in  doses  of  from  hilf  a 
grain  gradually  increased  to  five  or  more  grains.  It  is  usually  cibibitcd  in  the 
form  of  a  pill,  rarely  in  that  of  solution. 

L  PILDLE  CCPRI  IHmOMATI.  E.  ;  PilU  of  Ammomafed  Copper.— {\mmoa\UlA 
Copper,  in  fine  powder,  one  part;  Bread  Crumb  aix partt ;  Solution  of  CarbonaM 
of  Ammonia  a  ttiffirienci/.  Bent  them  into  a  proper  mass ;  and  divide  it  into  |Hlk 
containing  each  half  a  grain  of  ammoniated  copper.) — Dose  from  one  to  &re  or  U 
pills  in  tbe  before-mentioned  oases. 

J.  mCOE  CrPR!  HHMOSlO-StLPHlTIS,  L. ;   Cupri  Ammaniati  SoiulCo.'R.i  VHpn 

Amminiiati  A'fia  ;  Svlatiaii  of  Amnwnuilivl  Copper ;  Aqua  Sapphirina. — (A»- 
inonio.«ulphate  of  Copper  5 j )  Distilled  Water  Oj.      Dissolve  tbc  ammontOMt 

tihate  of  copper  in  tbe  water,  and  strain,  L.  E.") — This  solution  is  applied  to  indo- 
ent  ulcers  aa  a  stimulant  and  detergent;  and,  when  diluted,  to  tbe  eye,  to  remoTe 
slight  specks  of  tbe  cornea. 


157.  CUPRI  ACETATES.— ACETATES  OF  COPPER. 

Five  compounds  of  oxide  of  copper  and  acetic  acid  are  known ;  of  these,  tlirw 
are  subsalta,  and  tno  ore  neutral. 

f  TrisaocUla  of  Copper SCuOX^HO 

.  J  DiooelDle  of  Copper,  hydraiwi  (Ww  nrftigrit)  .  .  .  SCuO.A.AHO 

(_  Siitue*i|uUcetale  of  Cop|>er.  crfslailized 3CiiO,2A,eHO 

Aceulu  ,  }  *"'""•  "'/•'Bll'zeil  (tiyiiaUatd  wdigrh) CuO^.HO 

I  Aceuie,  crysialUied,  penlhydtaled     CuO,A,9HQ 

L.  Gmelin  enumerates,  on  the  auEhority  of  Berzclius,  another  compound,  the 
formula  of  which  is  48CuO,A,12HO. 

1.  Cupri  SubacetatOB. — Subaoetatea  of  Copper. 

HlSTORr. — Hippocrates  employed  i>m/ij;rui,  wbioh  he  terms  •cexroi  ioj,  or  r*il 
of  copper,  in  diseases  of  tbe  eyes,  and  ns  an  astringent  in  hemorrhoids  »  TKm- 
pbrastus,'  Dioscorides,*  and  Pliny^  describe  the  motbod  of  procnring  it.     The  Bty 
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mum  ealled  it  strugo  (Ph.  Lond.)*  It  is  usually  tenned  diacetate  of  copper  (Cupri 
diaceiatf  L.);  but  this  name  is  objecticmable,  since  Terdigris  frequently  occurs  as  a 
ndmetquiacUate  mixed  ?nth  the  trUaoeiate,  I  prefer  the  less  precise,  though  more 
accorate  term,  tuhacetate  of  copper  (cupri  subacetas,  D.),  as  it  includes  all  the  suba- 
cetatos  composing  yerdigris. 

Preparation. — ^At  Montpelier,  it  is  thus  made :  The  refuse  of  grapes  is  allowed 
to  ferment  with  sour  wine,  and  is  then  laid  in  alternate  strata  with  plates  of  copper : 
aoetoRS  fermentation  takes  place,  and  the  metal  becomes  oxidised  by  the  combined 
influence  of  the  air  and  acid.  In  about  fifteen  days  the  plates  are  covered  with  the 
acetate  of  copper :  they  are  then  wetted,  and  exposed  for  a  month  to  the  air :  the 
acetate  absorbs  the  water,  and  uniting  with  more  oxide  of  copper,  forms  a  subacetate, 
which  is  scraped  off,  and  packed  in  leathern  sacs  for  exportation.  At  Grenoble^ 
yerdigris  is  obtained  by  sprinkling  plates  of  comer  with  ready-made  vinegar.* 

In  this  country  it  is  prepared  by  exposing  thin  plates  of  copper  to  the  action  of 
acetic  acid.  The  method  now  practised  consists  in  alternating  plates  of  copper 
with  pieces  of  woollen  cloth  steeped  in  acetic  acid :  they  gradually  become  corroded, 
and  superficially  covered  with  verdigris,  which  is  from  time  to  time  removed^  and 
the  operation  repeated  as  long  as  the  plate  lasts.' 

French  verdigris  is  imported  in  sacs,  weighing  from  25  to  80  pounds. 

Properties. — ^It  occurs  in  masses  or  in  powder.  One  variety  is  of  a  pale  bluish- 
green  colour  (green  verdigris) ;  another  is  blue  (blue  verdigris).  The  taste  is  astring- 
ent and  metallic;  the  odour  is  somewhat  similar  to,  though  more  disagreeable 
ibani  acetic  acid.  Yerdigris  is  insoluble  in  alcohol.  Water  resolves  it  into  a 
aoloble  acetate  and  an  insoluble  trisacotate. 

Characteristics, — ^When  digested  with  strong  sulphuric  acid,  it  evolves  acetic 
aeid|  which  is  readily  distinguished  by  its  odour.  Heated  in  a  glass  tube  it  gives 
out  acetic  acid:  the  residue  contains  metallic  copper.  If  verdigris  be  boiled  in 
distilled  water,  a  solution  is  obtained,  which  is  known  to  contain  copper  by  its 
ooloor^  and  by  the  before-mentioned  tests  for  its  cupreous  compounds  (see  ante,  p. 
757). 

Composition. — Blue  verdigris  is  the  hydrated  diacetate  of  copper.  Green  ver- 
digris consists  of  the  subsesquiacetate  and  the  trisacetate.'  The  composition  of 
these  salts  is  as  follows : — 


Oxide  of  Copper  .  .  . 

Acetic  Acid 

Water 

DiACETATZ. 

SUBSBSQUIACZTATB. 

Tribacbtatz. 

At. 

3  . 
1  . 
8  . 

Bq.  Wt.      Fer  Ct. 
.  .    60  .  .  .    43^ 
.  .    01  .  .  .    S7.57 
.  .    54  .  .  .    29.10 

At.      Eq.  Wt.      PerCt. 
1^.  .  .    60  .  .  .    43.48 
1  .  .  .    51  .  .  .    90.M 
3  .  .  .    S7  .  .  .    19  56 

At.      Eq.  Wt.      Per  Ct. 
3  .  .  .  180  .  .  .    63.5 
1  .  .  .    61  .  .  .    27.0 
3  .  .  .    16  .  .  .      9.5 

1  . 

.  .  185  .  .  .  100.00 

1  .  .  .  138  .  .  .  100.00 

1  .  .  .  189  .  .  .  100.0 

Purity. — ^The  following  are  the  characters  of  its  purity  given  by  the  London 
tnd  Edinbai)gh  Colleges: — 

Biay  be  partly  dissolved  in  water,  and  is  almost  entirely  soluble,  with  the  assistance  of  heat, 
in  diluted  sulphuric  acid.    Nothing  is  thrown  down  from  this  solution  by  ammonia. — Pk.  Lond, 

It  if  dissolved  in  a  great  measure  by  muriatic  add,  not  above  five  per  cent  of  impurity  being 
left.— PA.  Edm, 

Chalk  and  sulphate  of  copper  are  employed  to  adulterate  verdigris.  The  first 
effervesces  vnth  the  mineral  acids.  The  characteristics  of  the  second  have  been 
befioro  pointed  out  (see  ante,  p.  758). 

Phtsiolooical  Effects. — The  action  of  verdigris  on  the  system  is  very  similar 
to  that  of  the  other  preparations  of  copper :  thus,  taken  in  small  and  repeated 
doses,  it  operates  on  the  nervous  system,  and  is  called  tonic  and  antispasmodic ; 


>  Domas,  Traitd  d*  Ckim.  7. 160. 

>  Berxelios,  Ttaiti  d$  ChimU,  Iv.  347  sad  949. 


*  Braode's  Manual  of  Chtmiuty, 
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ID  larger  dosci  it  acts  an  an  emel'ic ;  and,  in  excessive  doses,  it  is  a  powerful  poisoD, 
prodtuing  both  gastro-eateritU  (indicated  hj  vomiting,  purging,  and  pun),  and  an 
affection  of  the  nenoim  s^^Leni  (marked  by  inscnaibilit;,  couvulsions,  and  even 
tetanus). 

Uses. — Verdigris,  when  taken  into  the  stomach,  being  Tsriable  and  dangi^roiu 
in  ita  operation,  is  never  administered  internally.  It  vns  formerly  employed  in 
obstinate  syphilis,  when  mercurials  failed. 

The  pow'ler  is  sometimes  employed  as  an  escharolio,  It  is  sprinWod  orer  fonl 
Bfid  indolent  nlcer^  or,  when  mixed  with  powdered  savin,  ia  applied  to  deatroj 
venereal  warta.     When  used  for  the  latter  purpose  it  rarely  fails.  , 

1.  CUPRl  81IBACETA8  PR^AMTIJB,  B.;  Pr>ynred  rer,ft>r,«.— (Subacetalo  of  0^    I 
per  a  convoDiont  quantity.     Reduce  it  to  powder  by  careful  trituratioD  in  a  por- 
celain morlar,  and  separate  the  finer  parts  for  use  by  means  of  a  sieve.) — The  otgoet    i 
of  this  process  is  to  obtain  a  very  fine  powder. 

8.  trniENTIJM  ^BlCraiS,  L.  ;  (hymt/  Cupri  SiihacflalU,  D. ;  Md  J->jyptiaam; 
VBijuenttim  .Eyyptiucam ;  Ofymd  .'Emglnw. — (Verdigris,  powdered,  jj;  Vinegw 
[distilled,  DaU^  fS^ij;  Honey  ^liv.  Dissolve  the  verdigris  in  the  viaegar,  md 
strain  the  Bolation  throngh  linen)  afterwards,  the  honey  being  added,  boil  doira  to 
a  proper  consistence.! — Stimulant,  detergent,  and  slighily  escharotJc.  It  Is  ap{Jied 
by  means  of  a  camers-hiur  pencil  to  venereal  ntcera  of  the  throat,  as  wull  as  ta 
other  indolent  ulcers. — Diluted  with  water,  it  is  employed  as  a  gargle. 

By  keeping,  this  preparation  nndcrgoea  chemical  change :  the  honey  beooimi 
coloured,  and  its  crystal lizable  sugar  is  converted  into  unuryBtalliiahle  saochuiM 
matter,  while  the  subaeetato  of  copper  is  reduced  to  the  fuim  of  minnl«  grannies  of 
metallic  copper.' 

J,  U^ifiUENTmi  CCPW  srnACETATIS,  D.;  r»./«eN/"m  ,Eraj.«w,  K.;  Ointmeoiof 
Verdigris. — (Prepared  Subaoelate  of  Copper  Jss;  Ointment  of  While  Wax  5*''**' 
Mis,  D. — Kesinous  Ointment  gsv;  Verdigris,  in  fine  powder,  3j-  M.,  PK  EJ-) 
— Stimulant  and  mildly  escharolJc.  It  is  used  as  an  application  to  foul  olcen, « 
venereal  ulcers  of  the  throat  and  olcerated  ttinsils  in  scarlatina;  it  is  also  etuplejed 
in  ophthalmia  toTsij  aaacure  for  the  obstinate  forms  of  ringworm;  anduaai^ 
plication  to  oorns. 

Antidotes.— See  anU,  p.  757- 


2.  Cupri  Aoetas. — Neutral  Acetate  of  Copper. 

Formula  CiiO,A.I10.    EqioBaltnt  U'ltght  100. 

This  salt,  commonly  termed  iHsti'llnl  or  ayefaUized  itrtiyrU  (jxrugo  eryitA 
liuita),  and  sometimes  ^^  trrmjinU,  is  met  with  in  the  shops  crystallised  on  Mldft 
It  is  included  in  the  list  of  the  materia  medica  of  the  Dublin  Pharmaoopma.  b 
ia  usually  prepared  by  dissolving  common  verdigris  in  acetic  acid,  and  crysl«llaiBC. 
The  crystals  are  oblique  rhombic  priams.  They  consist  of  one  equivalent  ot  omM 
ofoopper,  one  ei^nivalentuf  aeetic  acid,  and  one  equivalent  of  water.  This  Bait  is  OOifr 
pletely  soluble  in  water,  by  which  it  is  <listtnguisbed  from  common  verdigris.  Ia  not 
other  properties  it  agrees  with  the  latter.  The  bluish-while  precipitate  obtuoej  bf 
adding  a  solution  of  the  neutral  acetate  of  copper  to  a  solution  of  albumen  MlwM 
ot  alhumrn  90.81,  and  di-acelale  of  mpp^  9.19.  It  is  soluble  in  excosa  of  aohltiu 
of  either  acetate  of  oopper  or  of  albumen.*  It  is  rarely  employed  in  medidno.  !« 
eSecte  and  uses  are  similar  to  the  subacetatee.  It  formerly  served  for  the  preptn> 
tion  of  eonoentrated  acetic  acid.     It  is  used,  also,  as  a  pigment. 

raoJ,  Tol.  IT.  p.  303,  ISU. 
•i.Mi>**>.[>.3U3. 
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Order  XXX.    MERCURY  AND  ITS  COMPOUNDS. 

158.  HYDRARGYRUM.— MERCURY  OR  QUICKSILVER. 

Symbol  Hg.     Equivalent  Weight  lOO.i 

History. — No  mention  is  made  of  quicksilver  in  the  Old  Testament;  nor  does 
Herodotus  allude  to  it.  From  this  we  might  infer  that  both  the  ancient  Hebrews 
and  Egyptians  were  unacquainted  with  it.  But  we  are  told,  on  the  authority  of  an 
Oriental  writer^  that  the  Egyptian  magicians,  in  their  attempts  to  imitate  the  mira- 
cles of  Moses,  employed  wands  and  cords  containing  mercury,  which,  under  the 
influence  of  the  solar  heat,  imitated  the  motion  of  serpents.^  Both  Aristotle  and 
Theophrastus"  mention  *Apyvpo$  z^toi  (Argenfum  liquid  urn)  :  and  the  first  of  these 
naturalists  says  that  Daedalus  (who  is  supposed  to  have  lived  about  1300  years  be- 
fore Christ)  communicated  a  power  of  motion  to  a  wooden  Venus  by  pouring  quick- 
silver into  it  We  are  also  told  that  Daadalus  was  taught  this  art  by  the  priests  of 
Memphis.  Pliny^  and  Dioscorides^  also  speak  of  mercury,  and  the  latter  writer 
describes  the  method  of  obtaining  it  from  cinnabar. 

Mercury  was  first  employed  medicinally  by  the  Arabian  physicians  Avicenna  and 
Bhazes;  but  they  only  ventured  to  use  it  externally  against  vermin  and  cutaneous 
diseases.  We  are  indebted  to  that  renowned  empiric,  Paracelsus,  for  its  adminis- 
tration internally. 

Synontmes. — The  names  by  which  this  metal  has  been  distinguished  are  nume- 
rous. Some  have  reference  to  its  silvery  appearance  and  liquid  form :  as  vdpapyvpo;* 
hj^rargyrus  and  hydrargyrum  (from  "vSwp,  aquay  and  apyvpo;,  silver) ;  others  to  its 
mobility  and  liquidity,  as  well  as  its  similarity  to  silver,  such  as  argentum  vivum^ 
aqua  argenUa^  aqua  inetalloruniy  and  quicksilver.  It  has  been  called  mercury,  ^ , 
mercuriuSf  after  the  messenger  of  the  gods,  on  account  of  its  volatility. 

Natural  History. — Mercury  is  comparatively  a  rare  substance.  It  is  found 
in  the  metallic  state,  either  pure  (jiative  or  virgin  mercury)  in  the  form  of  globules 
in  the  cavities  of  the  other  ores  of  this  metal,  or  combined  with  silver  (^native 
amalgam').  Sulphuret  of  mercury  (riative  cinnabar)  is  the  most  important  of  the 
quicksilver  ores,  since  the  metal  of  commerce  is  chiefly  obtained  from  it.     The 

Erincipal  mines  of  it  are  those  of  Idria  in  Carniola,  and  Almadon  in  Spain.  The 
Ltter  yielded  10,000  lbs.  of  cinnabar  annually  to  Home  in  the  time  of  Pliny.^ 
Subchloride  of  mercury  (mercurial  horn  ore  or  carrteous  mercury)^  iodide  of  mercury, 
and  seleniuret  of  mercury,  are  also  found  native.  Traces  of  this  metal  have  also 
been  met  with  in  common  salt,  duriug  its  distillation  with  sulphuric  acid;  by  liouelle, 
Proost,  Westrumb,  and  Wurzur.^ 

Preparation. — The  extraction  of  quicksilver  is  very  simple.  In  some  places 
(as  in  the  Palatinate  and  the  Duchy  of  Deux-Poots)  the  native  cinnabar  is  mixed 
with  canstic  limC;  and  distilled  in  iron  retorts.    The  products  are  sulphuret  of  cal- 

>  *(  Contiderable  difference  of  opinion  has  prevailed  respecting  the  equivalent  or  atomic  weight  of  mer- 
cury, arising  oat  of  the  different  views  which  have  been  adopted  in  reference  tn  the  constitution  of  its 
9xide»t  of  which  there  are  two,  a  gray  and  a  red,  and  both  of  them  salifiable.  If  the  grra^r  be  considered 
as  a  proftfxicb I  and  the  red  a  binoxxde.thtn  the  number  200  will  represent  the  metnl :  if,  on  the  other 
haiid,  it  be  assumed  that  the  red  oxide  be  the  protoxide^  and  the  gray  a  suboxide  or  dioxide,  the  number 
100  nast  be  assumed  as  the  weight  of  the  atom  of  mercury ;  and  there  are  strong  grounds  in  favour  of  the 
latter  i' 
toKide; 


•Tenni  .  .     .  , 

frum  the  eonnection  between  the  specific  heat  of  mercury  and  its  atomic  weight,  we  are,  I  think,  forced 
to  regard  the  red  oxide  of  mercury-  as  the  protoxide,  and  notwithstanding  the  inconvenience  that  will 
oeeasionally  ensue  in  reference  to  the  application  of  this  number  to  some  of  the  mercurial  compounds,  to 
repreaent  tno  raetal  by  the  number  100.  (100,  Gmelin  and  Thomson;  101266.  Bcrzelius;  100.04,  Erd- 
maanand  Marchand;  101.43,  Graham  ;  202,  Gregory.)" — ^Brande's  Manual  ofChemUtry^  1848. 

■  D^Herbeiot.  Bibliothi^ut  Orient,  art.  Mou$$a.  *  Dt  Laptdibus. 

*  HUt.  Nai,  lib.  xxxiii.  '  Lib.  v.  cap.  ex. 

t,  *  HUt,  Nai.  xxxiii.  ^  Gmelin,  Handb.  d.  Chtmit^  i.  1283. 
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the  mercurial  salts,  placed  for  some  time  in  contact  with  a  piece  of  bright  copper, 
and  afterwards  nibbed  off  with  paper,  leave  a  silvery  stain  behind,  which  disappears 
when  the  copper  is  heated  to  redness.  With  nitrate  of  the  suboxide  of  mercury 
the  changes  are  as  follows :  HgK)|NO+CuaBHg*-|-CuO,NO.  Those  compounds 
which  are  of  themselves  insoluble  in  water  may  be  dissolved  by  digesting  them  with 
nitric  acid;  and  the  copper  test  may  then  be  applied.  In  this  way  the  mercury 
contained  in  calomel,  vermilion,  sulphate  and  iodide  of  mercury,  may  be  readily 
recognised.  Sulphuretted  hydrogen  produces,  with  mercurial  solutions,  a  black  pre- 
dpitate  {tvlphuret  of  mercury j  HgS). 

Solutions  of  Hie  protasalis  of  mercury  yield,  with  caustic  potash  or  soda,  a  gray 
or  black  precipitate  (oxith  of  mercury ^  HgK));  and,  with  iodide  of  potassium,  a 
greenish  precipitate  (ioduh  (^ mercury j  Hg*!). 

Solutions  of  theperm/to  of  mercury  jiM,  with  caustic  potash  or  soda,  a  yellow  or 
reddish  precipitate  (binoxfde  of  mercury y  HgO);  and  with  iodide  of  potassium,  a 
scarlet  one  (biniodvde  of  mercury j  Hgl). 

Pu&iTY. — The  purity  of  this  metal  is  ascertained  by  its  brilliancy  and  great  mo- 
bility. Mechanical  impurities — such  as  adhering  dirt  or  dust — are  instantly  detect- 
ed, and  may  be  separated  by  straining  through  flannel,  or  by  filtering  through  a 
small  hole  in  the  apex  of  an  inverted  cone  of  paper  (hydrargyrum  eolatum).  The 
presence  of  lead,  tin,  sine,  or  bismuth,  may  be  suspected  by  the  rapidity  with  which 
the  metal  tarnishes  in  the  air,  and  by  its  small  parts  tailiny,  instead  of  preserving  a 
sj^erical  form.  These  impurities  may  be  got  rid  of  by  distillation  in  an  earthen 
retort  (see  ante,  {(.  766). 

Its  sp.  weight  is  13.5.  It  is  dissipated  in  vapour  by  heat  If  gloliules  be  gently  moved 
•fcxifc  a  sheet  of  paper,  not  the  smallest  portion  of  them  adheres  to  the  sheet.— >PA.  Land. 

**  Entirely  sublimed  by  heat:  aglobule  moved  along  a  sheet  of  paper  leaves  no  trail :  pure 
sulphuric  acid  agitated  with  it  evaporates  when  heated,  witliout  leaving  any  residuum." — Pk, 
Ed. 

Phtsiglooioal  Effects.  1.  OfMetallioBCeioaxy.  o.  On  Vegetables. — Mer- 
earial  vapours  are  fatal  to  plants.^ 

fi.  On  Animals. — From  the  experiments  of  Moulin,'  Haighton,'  Viborg,^  and 
Gaspard,^  it  appears  that,  when  injected  into  the  veins,  mercury  collects  in  the  small 
vessels  of  the  neighbouring  organs,  and  acts  as  a  mechanical  irritant.  Thus,  if 
thrown  into  the  jugular  vein,  peripneumonia  is  excited;  and,  on  examination  after 
death,  little  abscesses  and  tubercles  have  been  found  in  the  lungs,  in  each  of  which 
was  a  globule  of  quicksilver  as  the  nucleus. 

y.  On  Man. — Some  difference  of  opinion  exists  as  to  the  effects  of  liquid  mercury 
when  swallowed;  one  party  asserting  that  it  is  poisonous,  another  that  it  is  innocu- 
ous. The  truth  I  believe  to  be  this :  so  long  as  it  retains  the  metallic  state  it  is 
inert;  but  it  sometimes  combines  with  oxygen  in  the  alimentary  canal,  and  in  this 
way  acquires  activity.  Avicenna,  Fallopius,  and  Brasavola  declared  it  harmless; 
8ue^  states  that  a  patient  took  for  a  long  time  two  pounds  daily  without  injury;  and 
I  eould  refer  to  the  experience  of  many  others  who  have  seen  it  employed  in  ob- 
structions of  the  bowels,  without  proving  noxious;  but  the  fact  is  so  generally  known 
and  admitted  as  to  require  no  further  notice.  In  some  instances,  however,  it  has 
acted  powerfully,  more  especially  where  it  has  been  retained  in  the  bowels  for  a  con- 
nderaole  time;  no  doubt  from  becoming  oxidized.  Thus,  Zwinger^  states  that  four 
oanoes  brought  on  profuse  salivation  four  days  after  swallowing  it.  Laborde'  also 
tells  us,  that  a  man  who  retained  seven  ounces  in  his  body  for  fourteen  days  was 
attacked'with  profuse  salivation,  ulceration  of  the  mouth,  and  paralysis  of  the  ex- 
tremities; and  other  cases  of  a  similar  kind  might  be  quoted. 

I  De  Candolle,  Ph^s.  Vig.  1332  *  Pkilotopkical  Transactions  for  1691,  No.  ISt. 

■  Beddoes,  On  Pulmonary  Consumption^  1790. 

«  Quoted  by  Wibmer,  Wirkung  d.  Arzneim.  lii.  SB.     ■  Magendie,  Jonm.  de  Pkfsiol.  i. 

•  Mem.  de  la  Facult.  Mid.  d^Emulat.  4tb  year,  p.  8S8. 

«  MiMil.  Cmti9Ba  Decvr.  Soda  Ann.  6, 16d8.  *  Jonm.  de  Mid.  i.  3. 
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Dr.  Chris^son  condders  the  question  act  at  rest  by  the  Berlin  College  of  Phjli* 
cisns,  nnd  that  the  metal  is  ir 


D  inhaled  or  otherwise  applied  to 

re  observed  in  water-gilders,  looking-elui 

oyed  in  quicksilver  mines,  and  in  Mum 

instances  an  affection  of  the  i 


I 


Ajfified  exlerjinUjf,  liquid  mercnry  has  sometimea  produced  bad  ofTccta.  Dr. 
Scheel  has  related  a  fatal  case,  attended  with  salivation,  brought  on  from  wearing 
af  the  breast  during  six  yeare  a  leathern  bag,  containing  a  few  drachms  of  liquid 
mercury,  as  a  prophjioctic  for  itch  and  yen 

The  iDJuriona  effects  of  Tnercitriai  ivrpour 
the  body,  have  been  long  known.  Theyai 
silverere,  barometer-makers,  workmen  empl 
exposed  to  mercurial  emanations.     In  mi 

system  is  brought  on,  and  which  is  indicated  by  the  Aolciiis  pai*^  or  /rvmU-mnt 
mereuriel  (tremor  tnereurtalu),  which  is  sometimes  attended  with  stammering  (jMf^ 
Htmit*  mftaSicm),  vertigo,  loss  of  memory,  and  other  cerebral  disorders,  trhiub  &»• 
qnently  terminate  fatally.  The  first  symptom  of  shaking  palsy  is  nnsteadia«aa  of 
toe  arm,  succeeded  by  a  kind  of  quivering  of  the  muscles,  which  increases  until  tli> 
movements  become  of  a  convulaive  character.  In  all  the  cases  (about  five  or  nx  in 
number)  which  have  fallen  under  my  notice,  the  shaking  ceased  during  sleep.  I 
havo  not  seen  the  bust  benefit  obtained  in  confirmed  cases  by  remedial  mean*,  il- 
thongh  virions  modes  of  treatment  were  tried.  This  is  not  in  accordance  wilb  tbo 
experience  of  Dr.  Christison,  who  says  tbe  tremors  "  are  cured  easily,  tbongh  slowly." 
If  tbe  individual  continue  his  business,  other  more  dangerous  symptoms  oomc  on, 
such  as  delirium  or  epilepsy,  or  apoplexy  (apoplt^ia  mercvrialis);  and  ultimately 
death  takes  place. 

In  some  instiLOces,  salivation,  ulceration  of  the  mouth,  and  hicmoptysis  are  pro- 
duced by  the  vapour  of  mercury.  Tbe  following  remarkable  case  is  an  instance  in 
point.  In  1810,  the  Triumph  man-of-war,  and  Phipps  schooner,  received  on  bconl 
several  tons  of  quicksilver  saved  from  the  wreck  of  a  vessel  near  Cadii.  In  oonMy 
quencc  of  the  rotting  of  the  bags,  the  mercury  escaped,  and  the  whole  of  the  crews 
bcc«me  more  or  less  affected.  In  the  space  of  three  weeks,  200  men  were  salivated, 
two  died,  and  all  tbe  animals,  oats,  dogs^  sheep,  fowls,  a  canary  bird — nay,  even  the 
nts,  mice,  and  cockroaches,  were  destroyed.' 

As  metallic  mercury  in  the  liquid  state  is  not  active,  it  baa  been  thought  thai 
mercurial  vapour  must  also  be  inactive.  Thus,  Dr.  Cbristison  thinks  that  (be 
activity  of  the  emaoatioas  arises  from  the  oudation  of  tbe  metal  before  it  is  inhaled. 


ind  others,  that  i 


is  itself  poisonona. 
trial  componnds  an 


Diereory,  id 


P 


I  believe,  however,  with  Buchner,'  Orfila,* 

the  finely-divided  state  in  which  it  must  exist  as  vapour,  i 

2.  Of  Meronrial  Compounda. — Probably  all  the  merci 
or  less  noxious.     Tbe  only  doubtful  excepdon  to  this  statement  1 
the  salphnrets  of  this  metal,  which,  according  to  Orfila,'  are  inert. 

a.  Local  eJiKtt. — For  the  most  part,  the  local  action  of  the  mercurial  compoondf 
may  be  regarded  as  alterative,  and  more  or  less  irritant.  Many  of  the  preptuvtiadl 
(as  corrosive  sublimate,  the  nitrates,  &c.)  arc  enei^tjc  caustics.  The  suboxide  and 
calomel  are  very  slightly  irritant  only :  indeed.  Sir,  Aoneslej-"  asserts,  from  his 
eipcrinients  on  dogs,  and  his  experience  with  it  in  the  hnman  subject,  that  tha 
latter  substance  is  the  reverse  of  an  irritant;  in  other  words,  that  when  applied  W 
tbe  gastro-inlcstinal  membrane,  it  diminishes  its  vascularity.  But  I  suspect  aome 
error  of  observation  here. 

p.  Remote  rffccti. — In  tmal!  nod  j-^atal  doses,  the  first  obvioBS  effect  of  mer 
cnrials  is  an  increased  actirity  in  the  secreting  and  exhaling  apparatus.  This  Ii 
pardcnlnr!^ observed  in  the  digestive  organs;  the  quantity  of  iotcstinal  munu,  of 
bile,  of  saliva,  of  mucus  of  the  mouth,  and  probably  of  pancreatic  liquid,  being 
Bagment«d.     The  alvine  discharges  become  more  liquid,  and  contain  a  larger  W- 
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lOrlioii  of  bile.  The  operation  of  the  medicine  does  not  stop  here  :  the  pulmonary, 
lino-genital,  and  conjunctival  membranes,  become  moister,  the  urine  is  increased 
a  quantity,  the  catamenial  discharge  is  sometimes  brought  on,  the  skin  becomes 
Uiper,  and,  at  the  same  time,  warmer;  so  that  mercury  seems  to  promote  the 
loretions  generally.  The  absorbent  or  lymphatic  system  seems  also  to  be  stimu- 
lled  to  increased  activity,  for  we  frequently  observe  that  accumulations  of  fluids 
ft  the  shut  sacs  (as  the  pleura,  the  peritoneum,  the  arachnoid,  and  synovial  membranes) 
iminish  in  quantity,  and  in  some  cases  rapidly  disappear,  under  the  use  of  mer- 
ny.  At  the  same  time,  also,  glandular  swellings,  enlargements,  and  indurations 
t  Tarious  kinds,  are  dispersed.  (For  some  other  observations  respecting  the 
iguefacient  action  of  mercury,  see  ante,  pp.  214  and  223.) 

vr  hen  our  object  is  to  obtain  the  nalagogue  operation  of  mercurials,  we  give  them 
II  $omewhat  larger  doses.  To  a  certain  extent  the  effects  are  the  same  as  those 
Inady  mentioned,  but  more  intense.  Of  all  the  secretions,  none  are  so  uniformly 
ad  remarkably  augmented  as  those  of  the  mucous  follicles  of  the  mouth  and  the 
•livary  glands;  and  the  increased  secretion  is  accompanied  with  more  or  less 
floderness  and  inflammation  of  these  parts,  the  whole  constituting  what  is  termed 
aUmitton  or ptyalism  (salivatioy  pf^altsmus,  stalismus).  The  first  symptoms  of  this 
dhction  are  slight  tenaemess  and  tumefaction  of  the  gums,  which  acquire  a  pale 
QSe  colour,  except  at  the  edges  surrounding  the  teeth,  where  they  are  deep  red. 
Indually  the  mouth  becomes  exceedingly  sore,  and  the  tongue  much  swollen ;  a 
mpery  taste  is  perceived,  and  the  breath  acquires  a  remarkable  fetidity.  The 
■u^rary  glands  soon  become  tender  and  swollen;  the  saliva  and  mucus  of  the  moutk 
loir  abundantly,  sometimes  to  the  extent  of  several  pints  in  the  twenty-four  hours. 
XuiDg  this  state,  the  fat  is  rapidly  absorbed,  and  the  patient  becomes  exceedingly 
imaoiated.  The  blood,  when  drawn  from  a  vein;  puts  on  the  same  appearance  as 
I  does  in  inflammatory  diseases. 

Tlie  quantity  of  saliva  and  buccal  mucus  discharged  by  patients  under  the  influ* 
nee  of  mercury,  varies  according  to  the  quantity  of  the  medicine  employed,  the 
oaoeptibility  of  the  patient,  &c.  Formerly  salivation  was  carried  to  a  much  greater 
OEtent  than  it  is  at  the  present  day.  Thus  Boerhaave^  considered  that  a  patient 
iMmld  spit  Uiree  or  four  pounds  in  twenty-four  hours,  and  Turner'  says  from  two 
0  three  quarts  are  ''a  good  and  sufficient  discharge."  Modem  experience  has 
bown  that  all  the  good  effects  of  mercurials  may  be  gained  by  a  very  slight  affection 
f  the  mouth.  Several  analyses  have  been  made  of  saliva  from  patients  under  the 
nflaence  of  mercury.  Fourcroy,  Thomson,  Bostock,  and  Devergie  failed  to  detect 
he  least  trace  of  mercury  in  it.  But  some  other  persons  have  been  more  successful, 
IS  will  be  hereafter  mentioned.  The  following  are  thef -constituents  of  saliva  during 
nercurial  ptyalism  according  to  Dr.  Thomson : — * 

CoRS^Iated  Albtimen 0.257 

*       Mucus,  with  a  little  Albumen 0.367 

Chloride  of  Sodium U  Uyc} 

Water 99.286 

100.000 

It  was  an  opal  fluid,  having  a  sp.  gr.  of  1.0038,  and  by  standing  deposited  flakes 
)f  coagulated  albumen.  The  nitrates  of  lead  and  mercury  produced  copious  preci- 
Htates  with  it,  but  the  ferrocyanide  of  potassium  and  the  infusion  of  galls  had  no 
ifleot  on  it.  Dr.  Bostock*  found  the  saliva  discharged  under  the  influence  of  mer- 
foxj  to  differ  from  that  of  the  healthy  state  in  being  less  viscid,  and  in  containing 
i  substance  analogous  to  coagulated  albumen,^  such  as  it  exists  in  the  serum  of  the 

I  jipkorismi  *  Praetieal  Dissertation  on  the  Veiureal  Dmojt,  1737. 

•  Annul,  of  Phil.  vi.  307.  •  Medieo-Chirurg.  Trans,  xiii.  73. 

*  For  Sfime  intereitinr  observations  on  the  conversion  of  albumen  into  mucat  by  the  action  of  alkalies 
iBd  vmrions  salts,  see  Brande,  in  the  Phil.  Trans,  for  1800:  Pearson,  in  ditto,  for  1810  j  Dr.  B.  0.  Bab- 
OftOB,  in  GnyU  Hospital  Reports,  vol.  ii. }  and  Dr.  O.  Bird,  in  ditto,  vol.  iii. 
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blood  ;  so  that  it  would  eeem  the  mercurial  action  niters  the  gecretinn  of  the  ralinu^ 
glands,  aod  mukea  it  more  annlogous  I«  the  exhaled  fluidtt  of  the  ecmus  tnembruiea. 

Id  Simon's  Animal  Chemitlry,  aevorul  aDuljses  of  ibe  saliva  from  patienU  under 
the  ioSucDce  of  mcrcurj  are  girea.  In  all  of  thi^ae  tliece  was  na  increase  in  tlia 
iimoant  of  the  solid  constituents. 

I  bare  tested  the  urine  of  several  patients  in  a  promise  state  of  salivalioD  with* 
out  having  delected  o  trace  of  albumen  in  it. 

The  effects  of  mercury  hitherto  described  are  such  as  are  frequi'iitlj  produced  tat 
the  cure  of  diseases ;  but  occasionallj  other  phenomena  present  themselves  in  itiili- 
1  iduals  who  have  been  subjected  to  the  influence  of  this  metal,  and  which  have  been 
considered  as  constituting  a  peculiar  maladj,  to  which  the  name  of  mercarutl  diteata 
(morbus  memtrialit,  hgilranfyriatu,  sen  ht/ilrrnyifranK,  eachexia  mrrrvrialU,  fto>) 
bas  been  given.  The  ptcudo-iyplu'lis,  or  cnrhfjia  uyphiloulea  of  sonio  wriluB, 
is  supposed  to  be  syphilis  more  or  less  modified  by  the  mercurial  di.seosc.'  Tba 
following  are  the  ill  effects  which  bave  been  ascribed  to  this  metal,  and  whid 
Dietciich'  regards  as  so  many  forms  of  the  mercurial  disease  : — 

1.  KIiaccBiiL  FiT»  (/Vint  mcrmnoJu,  Dieler.)  — Under  ihii  name  Dielorich  has  inehuM 
two  febrilo  iiHles.  One  or  tlieae  (Ftbrit  trttlata  ;  f.  laHvota)  comes  on  a  few  ilajri  kIW>  >k« 
U3C  or  laiga  doies or niertiity,  anu  ia  clianoierized  by  great  regileuneu,  ilryniiiu  o(  ib«  BMM^ 
faeadaohe,  iuu  of  appetite,  nouMa,  bol  and  dry  ikin,  quick  pulse,  red  guma,  swallcn  lon|iia^A&! 

eruption  makea  in  Appeataiice.  Tbe  aSeclion  wbich  Mr.  Pparsou*  deiiominalH  mtrairiti  **■ 
Ihiim  (tr^hamia nuTOirialii)  iareKanled  by  Dietericb  aian  Bdynamic  inen:uriBj  TeVOI  (fiMiaif- 
•uiniru).  ll  i>  cbaiscteriEeil  by  great  deptesaion  of  aireogib,  a  leiise  of  aniif ly  aboiil  tbv  pi» 
ccrdin,  frequent  iliihinn,  irembling,  pirliaJ  or  universal,  a  amall  quick  pnlae,to[iieiirafM  Y<?ntWlia 
apaU  GonitBCIed  couDienaDce,  a  aenae  ofcoldneaa;  but  ihe  tongue  ia  aeldoin  furred.  DOi  aie  lb* 
ll  functiuna  tnucb  ditordcred.     When  tbeie  lytnptoaia  are  preaeut,  a  auJd«s  lad 


3.  EicutiTa  SiLiTATtoN  {Plyalu' 
klrendy  noticed  tneicurial  nliTBiion  ai 
M  happen*, 


ly  pro 


it  ifomacAalii  mircuriala,  Dielei 
»r  aa  it  ia  evei  purposely  indue 
r  fnim  the  i        ' 


I 


Siomaiilu)—l  ban 
lot  (be  ccuB  of  lUi- 
iployment  of  raBnairjr,  or  fian 
■ome  pecutiatiiy  in  tlie  constitution  or  llie  palient,  thai  tba  moutb  beoomes  violenlly  aSaeHd] 
tba  gunis  are  lumeliedand  ulcerated;  tbe  tongue  ia  awoUeu  to  such  an  extern  ibalilbanpOU 
Of  the  inoutb,  incapacitating  the  patient  fram  citber  eating  or  speaking  j  Ibe  salivary  glands  «M 
enlarged,  very  painful,  and  inflamed  (poroftlu  mrrui-ialu).  and  ibe  saliva  flows  men  Ci 
from  (be  moutb.  Ju  one  inatance,  aixteen  pounds  are  said  id  have  been  evaciuicJ  id 
four  houra.  In  some  cases  Ibe  guma  slough,  ibe  teeth  loosen  and  drop  oul. 
necrosis  of  the  alveolai  ptoceas  lakes  place.  During  this  lime  Ibe  ayalein  UstKHiiea  eMidlT 
debililBicd  auil  emaciated ;  and,  if  no  intermisaiou  be  given  to  Ihe  uas  of  mercury,  inv^oMvy 
Mliona  of  tbe  muscular  ayslem  come  on,  and  Ibe  patient  ultimately  dies  of  exhautliDa.  1  faaw 
rapealBdly  seen  inflammaiion  and  ulcemiion  of  the  mouth,  and  profuBe  aalitaiiaii,  iuduoad  tjra 
tew  grains  of  calomel  or  some  otber  mercurial. 

A  very  rrequeol  consequence  of  eiceasive  mercurial  salivaiion,  and  llie  aneudanl  uleenAM 
and  alougbiog,  ia  contraction  of  ihe  mucoua  membrane  in  the  neigbluiuhood  of  Ibe  anMIiK 
uches  of  ibe  palate,  whereby  ibe  patient  ia  prevented  l>oin  opening  the  mouUi  exoept  n  a 
very  aliRbl  extent.  I  have  met  with  aeveral  such  caaes.  In  one  case  (that  of  a  femala)  il  U^ 
lowed  the  use  of  a  few  prnins  of  blue  pill,  adminiatered  for  tlie  liver  complaint  The  [lalisal 
Temaiiia  unable  lo  open  ber  mouth  wider  than  half  an  inch.  Several  upemiona  bav*  bOM 
peifornied  by  difletenl  auigeona,  and  tbe  contracied  parts  freely  divided,  bul  Ibe  rclier  WM  oa(f 
tampDiKiy.  In  eiiotbrr  initaiice  (tliat  of  a  child  four  yeara  of  age)  it  was  piwluced  hf  ■  lb> 
grnitia  of  valoinel.  'I'bouKb  several  years  bave  elapsed  aince,  the  paiieni  is  ubligeii  to  toA  hk 
find  through  tlie  epaces  \ii(l  between  Ihe  jawa  by  tbe  loss  of  the  alveolar  prooeia. 

Kimmrrairial  talwaliim. — Salivation  ia  occssioiutlly  induced  by  other  medicinal  agenl^  M 
ioiline,  iodide  of  potntiium,  niiric  acid,  hydiooyauic  acid,  aisenious  acid,  emetic  lartai,  iba  ftr 
pmations  of  fold,  aiu]  of  copper,  foiRlove,  even  opium,  and  casU>i  oil.     Moreover,  mIITUB 

I  aponuneoualy.    Of  ibis  1  have  aeeu  mora  tlion  a  dozen  castM,  inoatly  fiiiiwhl 

Tlie  greater  number  of  them  had  not  (accnrding  lo  ibeir  own  acoouMl)  taken  metlicitta  at  4a) 
kind  for  several  months.     Several  other  cases  of  it  are  refenud  lo  by  Dr.  ChriiliMO*  Stxl  byDt- 
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Watson.^  Occasionally  the  cause  of  it  is  obvious:  thus  pregnancy,  decayed  teeth,  sore-throat, 
decomposing  wool  in  the  ears,  &c.;  but  in  many  instances  it  cannot  be  detected. 

It  is  sometimes  a  matter  of  considerable  imiK>rtance  to  distinguisli  mercurial  from  non-mer- 
curial ptyalisra.  The  essential  symptoms  of  salivation  from  mercury  are  tumefaction,  tender- 
ness, and  inflammation  of  the  salivary  glands;  sponginess,  swelling,  and  inflammation  of  the 
gums;  copious  secretion  and  excretion  of  saliva;  remarkable  fetor  of  the  breath  (usually 
termed  mercurial  fetor)  ;  brassy  or  coppery  taste,  and  tongue  generally  swollen.  These  symp- 
toms may  be  followed  by  ulceration  and  sloughing.  But  all  the  same  phenomena  may  exist 
when  no  mercury  has  been  taken.  Even  the  so  called  mercurial  fetor  of  the  breath  is  not  a 
peculiar  eflect  of  this  metal. 

But  the  disease  which  is  most  likely  to  be  mistaken  for  the  efieds  of  mercury  is  gangrene  of 
the  mouth,  commonly  called  cancrum  orit.^  This  usually, but  not  invariably, occurs  in  children. 
It  consists  of  ulceration,  followed  by  gangrene, of  the  inside  of  the  cheek  or  lips,  and  is  attended 
with  a  copious  secretion  of  oflensive  saliva.  Mercurial  ptyaiism  may  sometimes  be  distin- 
guished from  cancrum  oris  by  the  peculiar  odour  of  the  breath  and  the  salivation  preceiling  the 
ulceration  and  sloughing ;  and  by  the  gums,  salivary  glands,  and  tongue  being  tumefied  and 
iuflamed.  But  these  symptoms  are  by  no  means  to  bo  relied  on,  as  they  may  also  attend  can- 
onim  oris;  and  it  must  be  admitted,  therefore,  that  tlie  two  affections  closely  resemble  each 
other.'  The  following  is  a  remarkable  case  of  gangrene  of  the  mouth  occurring  in  tlie  adult, 
and  simulating  the  eflfects  of  mercury: — 

A  man  affected  with  rheumatism  sent  to  a  surgeon  for  advice,  who,  without  seeing  him, 
prescribed  some  pills,  one  of  which  was  to  be  taken  thrice  daily.  At  the  end  of  the  week,  his 
riieumatism  not  being  relieved,  he  sent  his  wife  again  to  the  siMrgeon,  who  ordered  the  pills  to 
be  repeated.  Another  week  elapsed,  when  the  patient  requested  Mr.  W.  H.  Coward,  surgeon, 
of  the  New  North  Road,  Hoxton,  to  see  him;  to  whom  I  am  indebted  for  part  of  the  particu- 
Uuv  of  this  case.  Mr.  Coward  found  his  patient  with  the  following  symptoms:  fever,  great 
prostration  of  strength,  sore-throat,  rheumatic  pains  in  the  wrists,  profuse  ptyaiism,  more  than 
a  pint  of  saliva  being  discharged  per  hour,  with  the  breath  having  the  **  mercurial*'  odour ; 
anid  on  the  inner  surface  of  the  right  cheek  a  foul  ulcer.  He  ascribed  his  present  condition  to 
the  pills,as  he  had  no  sore  mouth  until  aAer  taking  them.  On  cutting  one  of  the  pills,  it  was  ob- 
•erved  to  have  a  light-brown  colour,  and  the  odour  of  ofiium :  hence  it  was  supposed  that  they 
were  composed  of  calomel  and  opium.  Purgatives,  tonics,  and  gargles  of  chloride  of  soda  were 
used  without  avail ;  and,  after  some  days,  Mr.  Coward  requested  me  to  see  the  patient  I 
found  him  in  the  folk)wing  condition:  right  side  of  the  face  swollen  and  slightly  red  ;  gums 
■wollen,  red,  and  ulcerated ;  breath  horribly  offensive,  its  odour  not  distinguishable  from  that 
called  mercurial.  On  the  inner  side  of  the  cheek,  near  the  orifice  of  the  parotid  duct,  there 
was  a  slough  about  the  size  of  a  sixpenny  piece;  salivation  most  profuse — in  fact,  the  saliva 
flowed  in  a  continued  stream  from  his  mouth ;  over  the  body  were  observed  a  few  petechia. 
Notwithstanding  the  means  employed,  the  man  became  worse,  the  sloughing  gradually  increased 
mtil  the  wliole  of  the  right  cheek  became  involved,  and  in  about  a  week  from  my  first  visiting 
biin  he  died. 

A  day  or  two  before  his  death,  I  ascertained  from  the  surgeon  who  had  prescribed  the  pills 
Aat-tbey  contained  Dover's  powder,  and  not  an  atom  of  any  mercurial  preparation. 

3.  Mbbcueial  Fuaoiiro  (Diarrkaa  mercurioHt). — Violent  purging  is  a  very  frequent  con- 
■eqaenoe  of  the  use  of  mercury.  It  is  frequently  attended  with  griping,  and  sometimes  with 
flinguineous  evacuations.  In  some  cases  there  is  fullness  of  the  leA  hypochondrium,  burning 
pain  and  tenderness  of  the  region  of  the  pancreas,  and  the  evacuations  are  frothy,  whitish, 
loiigli,  and  often  greenish,  at  least  in  the  commeucement,  from  the  intermixed  bile.  These 
sgrmpioms  may  fairly  be  referred  to  an  affection  of  the  pancreas  analogous  to  that  of  the  salivary 
glands.  Dieterich*  terms  it  ptyalimnui  panereaticus  mercuriali*  (diarrhaa  ialivalis^  nabrrhaa 
c/bmo,  ptyaUmmt  abdaminaHM). 

4.  Uroremoea  MSHcuRiALis. — Excessive  secretion  of  urine,  from  the  use  of  mercury,  is 
Teny  rare.     Two  cases  are  recorded  by  Sclilichiing.* 

0.  tiiDBOSit  MBRcuRiALis. — Profusc  sweating  is  another  occaMonal  effect  of  mercury. 

6.  Skir  disbabbs. — Several  forms  of  skin  diseases,  both  acute  and  chronic,  have  been  re- 
(Bntod  as  part  of  the  ill  eflfects  of  mercury. 

«.  Eizema  ntercwrialt,  Pearson  (Eryt/uma  fntrcuriafe,  Spens  and  Mullins ;  Ltpra  mercuriaHi, 
Slokes  and  Moriarty;  Hydrargyria^  Alley,  Rayer;  Erynpelat  nterruriate^  Cullcrier,  Lagneau ; 
Sjfriiotu  memma/if,  Schmalz). —  Hiis  disease  appears  occasionally  during  the  provireM  of  a  mer- 
curial course.     Some  writers  have  frequently  met  with  it:  thus  Alley*  yaw  furty-three  cases 


*  London  Medical  Gazette^  Aug.  0,  1841. 

*  tke  nn  excellent  uccount  o(  this  diseace,  by  Dr.  H.  Green,  in  Costeilo's  Cyelopadia  of  Prattical  8ur- 
gtirff  vol.  i. 

*  In  the  London  Mtdical  GazetUy  Aug.  28, 1840,  ii  the  report  of  an  inquent  held  on  the  body  of  a  ehild 
who  died  of  eancram  oris,  but  whose  death  waa  alleged  to  have  been  caused  by  mercury. 

*  Op,  eit. 

*  Epktnuridy  A.  C.  L.,  Nnremburgas,  1748,  t.  viii.  Obs.  viii.  p.  25,  quoted  by  Dieterich,  op.  tit, 

*  ObHTV.  on  tk$  Hfdrargyria^  181U. 
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In  len  ymr^anH  or  Ibia  niirnlier  riglil  lErminiiiml  (Bta]\y,  Rayer  cinil««ae«  that  in  lw«i<|r 
years  lie  iicv^t  iww  Ijui  ttims  insiaucca  ur  it.  1  have  teea  only  two  uuea  or  it.  Th#  dueaw 
uoniiil*  of  innutncnible.  miiiulF,  anil  |iellu(Hit  vf^klcs,  wbub  liuve  bren  mittaken  Tor  papulit. 
Tbeie  give  theappraninceor  ■  illlfureil  riHlnetsui  the  ikin.and  a  aenmUon  or  roughnev  mha 
toucb.  Someiirnei  il  >»  precrrl«l  and  atienilnl  Ijjf  febrile  dimider.  In  iwo  or  ihipe  ibj^  iha 
vetieleiniiainlbf  aixp  ofa  pin's  lifad,  and  Ihe  incliidoil  Mnim  becomes  opake  anit  milkf.  Itnpa 
exieDils  oset  the  baty,  nn<l  w  nntimpanied  by  tiimerai^lion,  lenilerneu,  and  itcliintc  It  unitflf 
lerminale*  by  iles<]Datnalioi>i  but  in  aume  caiea  a  co[iiouad<HbBrf(e  take*  place  from  Ibo  cia>- 
rtaled  and  leniler  mttace;  and  when  ib1«  craaes,  llie  epitlennia  coikfs  off  in  large  flakea:  id 
aome  iDBiancei  ibe  bnir  and  nniJB  Tall  off.  and  ibe  ryei  and  eyebrows  become  eiiliiely  drDmled. 
There  ta  UBUDJIy  xtine  ntfeclion  or  the  re*|iirBlofy  organs,  isJtcated  by  dry  cuu);h  enil  lighlnsn 
of  the  pnwordia, 

B.  JUiliiiria  mtrmrialii. — A  miliary  eruplion  has  Iwen  observed  by  both  Peter  Froali  knd 
Dieleritli,  appaieiilly  ni  a  oonseijiience  of  the  Ose  of  meicury. 

y.  Chnmic  ikin  duiaf  (IIcrjHi  Pigdniria.and  Imprligo). — TUgm  aredouUrulconaeqnfntmof 
the  uiF  or  mercury.  They  liHire  occurred  a  Her  the  employment  or  ibh  rneial;  but  oanuilet> 
able  doubl  axin*  p«  to  wheiber  ibey  ought  tobereKardetlasilieeffeclofUiereme-ly.oiortbaili*- 
ease  Tor  which  tbey  tiaii!  been  eihiblled,  or  of  tomeoiher condition oT  ayatem.  Hapn  prapmlMi 
ba*  been  nicfibed.  by  Mr.  PvarHin,  to  the  previona  iiae  o(  mvrcury,'  and  hii  o)]inioti  has  beatt 
Hdopled  by  Dieiericb ;'  but  it  cerminly  now  and  Ihrn  occurs  when  no  mercury  has  been  •»• 
bihiled.     The  Fij/^atia  mtmrialii  and  Imptligo  mtreuriala  of  Dieierlch  are  atill  more  liDublfDl 
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a  CosaaarioH  or  thi  Era,  Ficcaa.  iko  Pibiobtidx,  ha*  Iieen  as- 
cribed by  Bonie  writers  lo  the  use  of  mercury  ;  but  by  ollien  the  power  of  ibis  ngeiil  to  pradnra 
Iheu  dimies  is  deninl,  That  Ihcy  have  fuliowed  the  use  of  mercury  oonnol  be  doabiait.  bat 
pM(  Aoc  is  not  rrga  frrDfi((r  hot,  Dielerich  regards  ilia  malMdies  referred  loas  siaies  of  coDfnatiao, 
not  of  inllamnifllioii ;  and  thetelbre  cells  ibem  Symphornn  (ftotn  tuft^fmiti  on  •uamiHlallaii, 
01  briMginit  laglhtT). 

The  iuIiainmHtion  of  ihe  conjnnctiva  (nmjimrlivilii  mernirialii ;  tympheraa  ofjiuifiita  eeik 
mercuriiiH*,  Dielerifh),  ascribed  by  Von  Ammon*  to  the  uje  of  mercury,  thould  probably  ha 
lofefred  10  some  other  cnus«'.  He  nya  il  is  cbarsolerized  by  a  lilac  uni  around  the  eomca; 
that  it  aomeiimri  precedes  lalivaiion,  dttappeariDjt  when  ihia  is  esiakjisbed,  and  i*  commonly 


regard. 


I  sympii 


rurialii ;  lymphorrtii  irm  mrreurialit.  Dielerich ;  iritii  f likaiBKUiE*- 
nurcuriaiii.  Jaeger),  desctiljpd  iiy  Mr.  Travers,'  wb«,  in  all  probabiliiy,  an  iritis  ariaiDg  Am 
oitie  other  cause  ilioii  mercury,* 

The  sO'(.«Ned  mercurial  re1inilia(tympAortiit  rdinaoeulimrrturialu,  Dieterich)  ma/bsMplaio- 

An  inflaramaiion  of  die  faucea  somelimes  occurs  ailer  the  tise  of  mercury  (aNfUM  mw 
cnHsIis;  symfAerais/aiuiMH  mrrctirialu,  Dieterich),  It  may  come  on  in  five  or  six  days  afieriba 
ii»e  of  mercury,  and  assume  an  ncule  form,  wiib  a  tcndetiey  lo  slough;'  or  it  may  appear  aJtat 
tbe  employment  of  meicury  for  five  or  ui  weeks,  and  take  on  a  clirotilc  Ibrm.' 

Inflnmmalion  of  the  bone  or  perioaleiim.  and  Ibe  conseqiieni  production  of  nodes  (tymplunM 
fMn'dtla  Birrcanoiu,  Dielericb).  beve  been  ascribed  to  mercuiy.  But  lliediaeaie  La  rarely  or  iwrc 
teen  alter  the  use  of  ibis  tnineral,  except  w-ben  il  baa  been  given  for  ihe  cure  of  a  Teuenai 
affection,  to  which,  in  faci.  il  ought  wilh  more  propriety  lo  be  refctred.* 

8.  HiriBTBoralia  (ify^xrfropMo,  Dielerkhi  — Enlargement  of  Ihe  ingnntal.  axillary,  andmr 
senieric  glands  (arfm^jrina  iagunoli  wrmriaU;  tuLaxiOaTrmrrr.;  ad.  trnttraimm  mtn.  tttw 
rich). as  wellosof  wime  oflhe  »«Teting  glands. vii.  theparolid  tllands.ihe  pancreas,  tite linliub^ 
and  liver  (admopAvma  panHidnnn  mirc, ;  n't,  iHtncnahaim  mrrc. ;  ad.  Ititvtdi  mire  ;  hrpalof^f^ 
mtn).  and  wm.ly  lutna  »t<il  gaxKliun  Itondi/kma  «  ganglian  mtrairmb,  Dieiericb)  have  beeuMcribtri 


by  K)me»  to  the  use  of  men 


-ITIoei 


e  inouih  is  a  well  k 
likewise  I  consequence  of  tha  iisa  of  tin 
\l  mrnlaoiu.  Bacoi").  Sluiiglnng  of  the 
11  ve.,ereal*,resCB.p«-iallytlio>  ■ 


lulr)  and  altsorbent  glioda  (iilhii  gi 


■  BatRBItB,  Pratt.  S|«*iH<j^Cal*a(DHj  Uiiiatii,  SU 

•  Kaii'i  MaitBiiai,  taau. 

•  MaokfUia.  Oa  DiuatH  s/Ut  Vf,  U  edit.  (>,  tW. 

•  Oullaa,  en*l.  Oture.  m  Iki  fiwr.al  Dicur,  p,  U. 


^»<i«>ISHisf«.U8a 


■^Di-larich.^.  , 
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10.  Nivsons  MVftcvftTALKs.^Various  symptoms,  indicating  a  disordered  condition  of  the 
nervous  system,  are  met  with  in  persons  who  have  been  exposed  to  the  baneful  influence  of 
mercury :  such  as  wandering  pains  {neuralgia  nurcuriali$),  a  tremulous  condition  of  the  muscu- 
lar system  (tremor  mercurialis),  sometimes  acoompanie<I  with  stammering  (pteUitmut  metalliau), 
tnd  occasionally  terminating  in  paralysis  (paralynt  mercurialu)^  epilepsy  or  apoplexy  {apcplena 
mircurialU),  To  these  Dieterich  adds  asthma  (asthma  mercurialis),  of  which  he  only  saw  one 
eue,  amaurosis  (amaurotiimereuriaHM)^  and  hypochondriasis  (hypochondriatis  mercurialu). 

Of  these,  the  best  known  is  the  shaking  palsy  (tremor  mercitriatU ;  tremblement  mercuriel),  a 
remarkable  affection,  which  has  been  already  noticed.     (See  ante^  p.  7G8.) 

11.  Cacubxia  (Cachexia  mercurialis) . — This  condition  is  characterized  by  disorder  of  the 
digestive  organs,  loss  of  appetite,  wasting,  incapability  of  much  exertion,  with  increased  secre- 
tioa  from  all  the  organs,  especially  from  the  salivary  glands.^ 

The  foregoing  are  the  most  important  of  the  ill  effects  ascrihed  to  the  use  of 
mercury.  As  I  have  already  stated,  some  of  them  ought  probably  to  be  referred  to 
other  causes,  and  not  to  the  use  of  this  mineral ;  but  as  doubt  mast  necessarily  be 
entertained  on  this  point,  I  have  thought  it  more  advisable  to  mention  them.  The 
student  will  find  some  pertinent  observations  concerning  them  in  a  paper  by  Dr. 
Muflgrave,'  and  in  Dr.  Currie's  pamphlet.' 

In  excessive  doses :  acute  poisoning. — When  large  doses  of  some  of  the  soluble 
flftlts  of  mercury  have  been  swallowed^  gastro-enterifis  is  produced.  The  patient 
complains  of  an  acrid  styptic  taste  in  the  mouth,  a  feeling  of  burning  and  tightness 
in  the  throat ;  the  &ce  is  usually  flushed  and  sometimes  swelled,  violent  vomiting 
and  purging  (frequently  of  bloody  matters)  soon  come  on,  the  vomitine  being  in- 
ereased  by  everything  taken  into  the  stomach ;  oftentimes  there  is  irritation  of  the 
urinary  passages,  and  sometimes  even  suppression  of  the  urine ;  the  pulse  is  small, 
fteqoent,  and  contracted ;  the  respiration  difficult;  the  extremities  cold.  In  some 
cues  salivation  is  produced ;  this  seldom  comes  on  during  the  first  24  hours, 
and  is  seldom  delayed  beyond  the  fourth  day.  Towards  the  termination  of  the 
case,  some  disorder  of  the  cerebro-spinal  si/stem  comes  on,  such  as  slight  drowsiness  or 
atapor,  or  even  coma ;  tremors  and  twitchings  of  the  muscles,  and  sometimes  even 
iriiolent  convulsions;  in  some  cases  paraplegia.  These  symptoms  terminate  in  death. 
Post-mortem  examination  discovers  inflammation  (and  its  consequences)  of  the 
gsstro-intestinal  membrane. 

Theory  op  the  Action  op  Mercury. — There  are  many  disputed  points  con- 
nected with  the  action  of  mercurials,  which  it  will  be  convenient  to  examine  under 
this  head. 

1.  Absorption  of  mercury. — By  the  external  or  internal  use  of  mercury  this 
metal  becomes  absorbed,  and  is  subsequently  either  deposited  in  some  of  the  solids 
of  the  body,  or  thrown  out  of  the  system  by  some  of  the  excretories.^ 

The  accuracy  of  this  statement  is  proved  by  the  following  facts : — 

'  ••  Mercury  has  been  detected  in  the  blood  by  Zeller,  Buchner,  Schubarth,^  Colson,'  and  Dieterich: 
It  appears  to  be  in  such  intimate  combination  with  this  vital  fluid  that  it  cannot  be  recognized 
bj  the  ordinary  tests.     Destructive  distillation  is,  in  most  cases,  necessary  for  its  detection. 

B,  Mercury  hat  been  found  in  the  ucretiont^  viz.,  in  the  perspiration,  the  saliva,  the  gastro  intes- 
tinal secretion,  the  bile,  the  urine,  and  the  fluid  of  ulcers.''  The  blackening  of  the  skin,  men- 
tioned both  by  Harrold^  and  Rigby'  as  having  occurred  in  consequence  of  the  use  of  mercury 
■qbtequent  to  the  employment  of  sulphur,  establishes  the  existence  of  mercury  in  the  cutaneous 
tfantpiracion.  The  sulphur  and  the  mercury  were  thrown  out  of  the  system  by  the  skin,  and 
immediately  they  were  out  of  the  sphere  of  the  vital  powers  they  entered  into  union  and  formed 
the  black  sulphuret  of  mercury,  which  was  deposited  on  the  integument  in  a  pulverulent  form. 

y.  Mercury  hat  been  found  in  the  reguline  ttate  in  the  organic  tolidt^  viz.,  in  the  bones,  brain , 

'  Mr.  Traveri  (Further  Inquiry  concerning  Constitutional  Irritation^  p.  87)  sayi,  mercurial  cachexia 
ia  eharact«rized '' by  irritable  circulation,  extreme  pallor  and  emaciation,  and  acute  and  rapid  hectic, 
■Ad  an  almost  invariable  termination  in  phthisis." 
JSdinb.  Med.  and  Surg.  Journal^  vol.  xxviii. 

■  Examination  ofihe  Prejudice  commonly  entertained  against  Mercury. 

•  Oesterlen  has  shown  that  the  globuiei  of  mercury  contained  in  mercurial  ointment  become  absorbed, 
and  be  haa  detected  them  in  the  viscera  and  secretions.  He  also  detected  globules  of  the  metal  in  the 
■Mretions  after  the  use  of  calomel  (Wunderlich  und  Riser's  Archiv^  ii.  4.    Quoted  by  Dr.  Buohheim). 

•  Qaoted  by  Dr.  Christison,  On  Poisons^  3d  edit.  p.  966.  •  Arek.  Gin.  xii.  66. 
Chriatison,  Colson,  and  Dieterich,  op.  cit,  '  MeckeVs  ArchiVj  ill.  532. 

•  Lond.  Med.  Rep.  April  1837. 


fynovml  mpsule!,  Ihr  plpMiK,  llie  liumourB  pr  thei-jrr.  tliereltiilirliaiue.  Ihe  1aRgt,&c'    to  wbU 
l>nri  ofihe  jjHem  r(  ' 

2.  The  eimstitational  rfffcts  of  merrury  arc  coturqveiiea  of  ilt  iihiorjilion.~-¥iJt, 
in  ihc/irtf  place,  incnruriuls  afit^ct  the  general  eyateiii  to  wliutever  port  of  the  boily 
thcj  may  be  applied,  vhether  to  the  iuucods  inemhrBiies,  the  cutnncoaii  ejateia,  ur 
the  mllular  tiexue,  or  injected  into  the  reins.  Srfirtnlli/.  the  action  of  ini'rcurisls 
OD  the  sjslem  is  promoted  b;  agents  which  angment  absorption,  and  is  chucked  by 
those  which  dioiinieh  absorpUon. 

3.  After  ahstirjitiun,  mercury  fffeeft  chanf/n  in  llif  qvalilia  of  the  blood,  and  I'n 
tJie  action  of  ihe  icluile  organtiation,  hut  nptrxnUy  the  upjiarahu  of  ori/anic  lift. — 
Soon  after  salivation  has  buen  established,  the  blood  exhibits  an  infiamiuatOTj  cmsL 
At  a  later  period  its  colour  deepens,  ftnd  its  enagulabilitj  is  diminished ;  the  poitioD 
of  clot,  and  therefore  of  fibrin,  to  seruoi  beeumes  smaller.  "The  fommiion  of 
albumen  and  njucus,"  says  Dielcrich,*  "t>inlcs  to  that  of  scrnm;  the  whole  orguia 
formation  of  the  patient  is  less  consistent  and  coheEire."  The  same  authorit;  also 
tells  us,  that  under  the  influence  of  mercury  the  electrical  condition  of  the  blood 
changes  from  the  negative  (healthy)  state  to  that  of  positive.  According  to  Dr. 
Farre,'  it  diminishes  the  number  of  red  globules  of  the  hlood.  The  evacnatioDi 
from  all  the  secreting  and  exhaling  organs,  cspeciully  from  the  raucous  follicles  and 
salivary  glands,  is  much  increased.  The  secretion  of  bile  is  also  promoted.  Dr. 
Wilson  I'hilip*  says,  "mercury  has  a  Gpecific  operation  on  the  liver — a  power  Dot 
merely  of  exciting  its  functions,  but  of  correcting  the  various  derangeinvnts  of  that 
function  in  a  way  which  it  does  not  possess  with  respect  to  any  other  organ,  and 
which  no  other  medicine  posseBBes  wilb  respect  to  the  liver."  I  confess  I  am  not 
scqunintcd  with  any  facts  warranting  this  broad  assertion.  The  purgative  effeeta 
of  mercury  arise  partly  from  the  increased  secretion  of  bile,  and  partly  frotn  the 
stimulus  given  to  the  mucous  liuing  of  the  alimentary  tube^  more  particularly  to 
its  follicuTar  apparatus.  The  nervotn  i^iitm  appears  also  to  be  specifically  affected 
by  mercurials.  This  is  to  be  inferred  partly  from  the  effects  produced  in  those  who 
are  subjected  to  the  vapours  of  this  metal,  such  us  the  shaking  pal.^y,  ic.,  and  partly 
from  the  effects  of  the  soluble  salts,  when  given  in  enormous  doses.  The  heart  and 
lutigt  are,  in  some  eases,  remarkably  affected.  This  was  particularly  observed  bj 
Sir  BeDJamin  Brodie'  in  his  cxperloieDls  on  animals  with  uorroslve  sublimate  ;  u 
also  by  Smith,  Orfilu,  and  Gaspurd.  The  affection  of  the  tirinarg  or^ant  in  puiaoih 
ing  by  corrosive  sublimate  is  also  not  to  be  overlooked. 

4.  Thr  nature  of  the  iiijliience  exercited  hi/  mercury  over  tlie  orf/anirm  bu  been 
a  fertile  source  of  discussion.  One  class  of  writers  lias  regarded  it  as  mechanieal, 
a  second  as  chemical,  a  third  as  dynamical. 

iL  Ufhamciii  Sfpollmii — Aauuc'  unil  Bairy'  ranci^il  ihat  nirnTirjr  acterf  by  ili  w«iglit,ilt 
diviiilitily,  and  in  niotiiliiyi  Bod  Ihua  ^piling  inio  ilie  Woik!,  H|iaratFtl  iia  Klnlnilfis,  r«nilam)  9 
more  fluiJ  and  Ci  (at  mretion,  maule  ihe  lympli  ihinner,  and  oircname  any  rxiMing  oUtim- 

B.Chttmal  hi/pMSart — Some  linve  Bdvuciilwi  Ibe  chpiniCTl  D]>era'kin  of  moTDrmlv,  anil  hkfB 
eniJe»»oiired  lo  (xplnin  llwir  curatiie  powerB  in  ihe  rpiierpal  diiMM  by  tvfetenoe  w  (bdl 
cbeiiiiral  |i(ni>crti«,  bu[  wiiboiu  luccea*.  Thu«^i[l&  PretKvin,'  an<l  Sweiliniir*  utBnwil  Aal 
mercuiy  Hcnnl  HiPHiiraKy  oii  Ibr  lypbilitic  poinii,  na  adds  and  BlkBlisi  do  on  mnb  Mbw;  vtilt 
GiiiBUDFt''*  fUiiiKwril  Ibsi  ibr  elBcBcy  of  mprciirials  tVpFtirlgH  on  ibe  nxygen  Ibtj  connlo.  Tft 
Inlli  hypoih««  ibe  mme  obj«iioti  »ppH*»:  if  Ihry  were  itue.  tlie  iBrgfr  ilie  qnanfiiy  of  ■MT' 
cury  uwd,  llic  more  eOecliislly  would  Ihn  veneieal   dimue  be  ciiied.     Now  l)iU  t*  iral  ftoai 
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to  be  the  case.  Dr.  Cullen'  endeavoured  to  account  for  the  action  of  mercury  on  the  salivary 
glands,  in  preference  to  other  organs,  by  assuming  that  it  has  a  particular  disposition  to  unite 
with  ammoniacal  salts,  with  which  it  passes  off  by  the  various  excretions:  and  as  the  saliva 
was  supposed  to  contain  more  of  these  salts  than  other  secretions,  ho  thus  accounted  for  the 
larger  quantity  of  mercury  which  passed  off  by  these  glands,  and  which,  being  in  this  way 
applied  to  the  excretories,  occasioned  salivation.  But  the  whole  hypothesis  falls  to  the  ground 
when  it  is  known  that  mercury  has  no  "  particular  disposition"  to  unite  with  ammoniacal  salts; 
and  that,  even  if  it  had,  other  secretions  are  as  abundantly  supplied  with  these  salts  as  the 
saliva.  Dr.  John  Murray  substituted  another  hypothesis,  but  equally  objectionable:  mercury, 
says  he,  cannot  pass  off  by  the  urine,  because  of  the  phosphoric  acid  contained  in  this  fluid,  and 
which  would  form,  with  the  mercury,  an  insoluble  compound.  It  must,  therefore,  be  thrown 
oat  of  the  system  by  other  secretions,  particularly  by  the  saliva,  which  facilitates  this  transmis- 
sion by  the  affinity  which  the  muriatic  acid,  the  soda,  and  the  ammonia  of  the  secretion,  have 
for  the  oxide  of  mercury,  and  by  which  a  compound  soluble  in  water  is  formed.  The  answer 
to  this  hypothesis  is,  that  mercury  is  thrown  out  of  the  system  by  the  urine,  and  probably  in 
larger  quantity  than  by  the  saliva;  secondly,  the  saliva  also  contains  phosphaiic  salts,  according 
to  Tiedemann  and  Gmelin. 

y.  Dynamical  hypothesu. — Some  writers  have  principally  directed  their  attention  to  the  quality 
of  the  effects  induced  by  mercury,  and  have  termed  this  mineral  stimulant,  sedative,  both 
stimulant  and  sedative,  tonic  or  alterative.  Those  who  assume  mercury  to  be  a  stimulant  or 
acitant  are  not  agreed  as  to  whether  one  or  more  parts  or  the  whole  system  are  stimulated, 
and  if  particular  parts,  what  these  are.  Thus  Hecker  fixes  on  the  lymphatic  system,  Sctione 
on  the  arterial  capillary  system,  Reil  on  the  nerves.'  The  simple  answer  to  all  of  them  is, 
that  other  stimulants  are  not  capable  of  producing  the  same  effects  on  the  constitution  as  mer- 
cury; nay,  are  frequently  hurtful  in  the  very  cases  in  which  this  metal  is  beneficial. 

On  the  other  hand,  Conradi,  Bertele,  and  Horn'  consider  it  to  be  a  weakening  agent  or  sedative. 
Hence  those  who  adopt  this  hypothesis  must  assume  that  the  diseases  in  which  mercury  is 
beneficial  are  of  a  phlo^stic  or  hypersthenic  character;  and  that  syphilis,  therefore,  is  of  this 
kind — an  explanation  not  at  all  satisfactory,  nor  consistent  with  facts.  Of  late  years  the  seda- 
tive operation  of  some  of  the  mercurial  preparations  (calomel  and  mercurial  ointment)  has  been 
assumed  (particularly  by  our  countrymen  practicing  in  the  East),  from  the  circumstance  that 
theseagents  allay  vomiting  and  diarrhoea  in  yellow  fever,  cholera,  and  other  dangerous  diseases. 
Bat  even  admitting  that  mercurials  do  produce  these  effects,  this  is  hardly  a  suflicient  ground 
ibr  denominating  them  sedatives. 

Some  think  that  mercurials  in  smaU  or  moderate  doses  are  stimulants^  but  in  excessive  doses 
mdatives;  and  that  this  sedative  operation  is  common  to  all  substances  when  employed  in  large 
quantities.     This  is  the  opinion  of  Dr.  Wilson  Philip.^ 

Dr. Murray^  calls  mercury  a  tonic ;  Vogi«  terms  it  an  alterative  resolvent;  Sundelin' places 
it  among  the  resolvent  alteratives  under  the  designation  of  liquefacient  (yerflilssigende).  Mr. 
Hunter^  accounts  for  its  beneficial  effects  in  syphilis,  by  saying  it  produces  an  irritation  of  a 
different  kind  from  that  caused  by  the  venereal  disease,  and  that  it  counteracts  the  latter  by 
destroying  the  diseased  action  of  the  living  parts. 

In  my  opinion  mercury  is  an  alterative,  and  a  liquefacient  spansemic  (see  ante^  p.  214). 

Uses.  1.  Of  Metallic  Mercury. — Liquid  mercury  has  been  used  as  a  chemical 
agent  to  dissolve  silver  coins  which  may  have  been  swallowed;  and  as  a  mechanical 
agent  to  remove  obstructions  of  the  bowels :  for  example,  intus-susception,  or  intes- 
tinal invagination.  But  neither  theory  nor  experience  seems  favourable  to  its  use 
in  the  latter  case ;  for  in  the  greater  number  of  cases  the  intus-susccption  is  pro- 
gressive— that  is,  the  superior  portion  of  the  gut  is  insinuated  into  the  lower 
portion,  and  therefore  the  pressure  of  the  metal  on  the  sides  of  the  intestine  cannot 
give  relief;  and  even  in  cases  of  retrograde  intus-susception — that  is,  where  the 
lower  portion  of  the  bowels  passes  mto  the  upper — mercury,  instead  of  pressing  the 
intns-suscepted  portion  back,  might  push  it  further  on,  by  getting  into  the  angle  of 
reflection  between  the  containing  and  inverted  gut.^  LaaVt/^  water,  which  had 
been  boiled  with  mercury  (aqua  m>ercurialis  cocta),  was  at  one  time  used  as  an 
anthelmintic ;  but  if  the  metal  be  pure,  the  water  takes  up  no  appreciable  quantity 
of  it.  Moreover,  it  would  appear  that  mercury  has  no  particular  anthelmintic 
powers :  for  persons  who  were  salivated  have  not  been  freed  from  their  worms,  and 

•  Treat,  of  the  Mnt.  Med.  ii.  446.  •  Richter,  op.  eit.  v.  300. 

•  Quoted  by  Richter,  op.  eit.  v.  307.  *  Op.  eit 

•  Syst.  of  Mat.  Med.  •  Pharmakodynamik. 

'  HeilmittelUhre .  '  Treatise  on  the  Venereal  Disease. 

•  Ilunter,  Transactions  of  a  Society  for  ths  Improvement  of  Medical  and  Chirvrgical  Knowledge,  i.  103. 
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2.  Of  the  ProparationH  oIMeroiuy — As  rrrhin 
resorted  to  now,  ihougli  formerly  tLc  nulisu/phafe  i 

Aa  tdurativri,  they  are  given  in  small  doses  in  various  chronic  diseases; 
for  example,  as  dyspepsia,  gout,  cbronic  skin  diseases,  scrofula,  &c.  Calomel  »  sud 
to  be  less  beneficial  as  nn  aJlcrative  than  blue  pill,  on  aceouot  of  its  more  inritKttng 
aotiou  on  the  bowels.  The  hgtlmnjifi-um  cum  crelA  is  an  excellent  Klt«Ui*e, 
especially  for  children. 

Certain  preparations  of  mercury  (as  blue  pill,  calomel,  and  the  hyfraryifrumatm 
cretO.)  are  employed  as  purijalice*.  Tbey  promote  secretion  from  the  mucoos  folli- 
cles of  the  intestines,  from  the  liver,  atid  the  pancreas.  Tbey  are  rarely,  howenri 
used  alone ;  being,  in  general,  cither  combined  with,  or  followed  by,  other  cAtbtrtiea 
(as  jalap, senna,  colocynth,  or  the  saline  purgatives).  Thus  it  is  a  common  prae(i«a 
to  exhibit  a  blue  pill  or  calomel  at  night,  and  an  aperient  draught  tho  fcjlowing 
moming ;  tbe  object  being  to  allow  the  pill  to  remain  as  long  as  possible  in.  the 
bowels,  in  order  that  it  may  the  more  eSectunlly  act  on  the  liver.  Mercurial  pu^ 
gativesure  adnioistered  for  various  purposes;  sometimes  as  anthelmintics,  BOmfr 
times  to  assist  in  evacuating  the  contents  of  the  alimentary  canal,  but  more  OOD- 
monly  with  the  view  of  promoting  the  secretions,  particularly  of  tbe  liver,  or  of 
producing  counter-irritation,  and  thereby  of  relieving  affections  of  other  organs,  U 
the  skin  or  head. 

The  great  value  of  mercurials  is  experienced  when  they  are  given  as  xialagoyua. 
Formerly  it  was  supposed  that  tbe  beDcEcial  effects  of  mercury  were  proportionsta 
to  tbe  degree  of  ptyaliam,  and  thus  to  eradicate  particular  affections  it  was  thonriit 
necessary  to  cause  the  evacuation  of  a  given  <]uantity  of  saliva.  "I  have  heara," 
says  Dr.  Wilson  Philip,*  "the  late  Dr.  Monro,  of  Edinburgh,  state  the  quantitv  of 
saliva  which  must  be  discharged  daily  Ui  eradicate  particular  affections."  Moaen 
experience  has  proved  the  incorrectness  of  this  notion;  and  vre  now  rarely  find  ll 
necessary  to  eseite  a  high  degree  of  salivation ;  indeed,  frequently  it  would  be  p»> 
judicial,  but  we  sometimes  find  it  requi^te  to  keep  up  this  efTeot  for  several  weck^ 
particularly  in  diseases  of  a  chronic  character. 

a.  ProduelioH  of  lort  moulh  and  inlivatiBn. — One  or  llie  man  e(!\e»eioat  mefhorJs  oT  padtag 
llie  ^ilem  under  iho  infliienoe  of  ntereiiry  ie  /rutvm  wiili  the  ungueiUum  hgdrargyri  ;  Ull  4i 
troublemme  and  unplcHBanl  iiBinre  of  iJie  proceta  ii  a  airong  olijeclioti  ID  il  in  practioek  BOM 
espBOially  in  Tsneiexl  iliseswt,  in  wliich  palienii  ufuBlljr  desire  iwrecjf.  Full  directiaoaltarli 
employment  will  ho  given  hereafler  (vido  Wig.  Hy*-argyri) ,  In  ihe  yeat  1779,  Mr.  Qw' 
proposed  a  new  method  or  otuiilng  sslivnrian  by  rriccion.  and  wbiuh  tnniisM  in  rubblai  two 
or  three  graini  of  calomel,  or  of  Ihe  mboiide  of  meiciiry,  on  tbe  inner  surraee  of  the  diwti 
and  gams.  It  ia  Mid  tbnt  ilie  melal  quickly  becomes  ■bsor bed,  and  cauKi  laliralioo,  aMi  if 
care  Ue  Inken  not  lo  swallow  the  tatin,  (ttarihictiiloet  notoceur.  Nntwiihanin^ine  lliaiHnMIi 
Ctuikshank,  awl  olhers,  have  tried  Ihij  plan,  and  teporled  favoumbly  of  it,  and  Ihal  il  ii  &M 
from  the. objection*  mn lie  lo  Ihe  useof  mercurial  oinlmenl.il  hi*  never  been  a  populnr  rsme^f- 
Fwa^alion.  ■>  a  means  of  nlfedinj;  Ihe  general  tjrstem,  ii  an  old  melliod  of  trenlin^  niHilWl 
diteates.  Turoer*  employed  for  Ihis  parpoce  clnnabaV;  La louetie*  calomel ;  bn<]  tbe  laH  Mr. 
Abernethf*  ihe  euboxiile.  Mr.  CoUes'  hai  frefiiienlly  w>en  fumiRalion  rail  in  exciting  aalitatiiib 
He  nya,  an  eaey  mode  of  nimixniing  any  pan  is  by  uting  mtrniruf  fmdlti  {nompoted  of  d* 
nabai  or  oxide  of  mercury  mixed  with  inelieH  wax,  witli  a  wick,  and  burned  onilei  a  eanti 
glass  funnel.)  Baiimi  uncil  mnniria;  pcdi/imu  lo  excile  mlivaijon,  composed  of  half  a  gndl 
of  corronve  niblimaie  distolved  in  a  |iinl  of  diitillnl  water,  and  in  a  solntion  of  ibis  >tiaH|<fc 
Ihe  palieni  immened  his  thel  Pir  the  ipaco  of  two  hours;  seveml  objeriions,  however,  add  b 
tlie  pmoiee,  which  has  been  rarely  followed.    Upon  Ihe  wliole  the  mo*i  oonveuienl  neifaaltf 
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INOdocing  mlivation  is  by  the  internal  uKo/mereuriaU^  particularly  of  those  preparations  which 
mild  in  their  local  action,  as  blue  pill,  calomel,  and  tlie  hydrargyrum  cum  cretd. 
$m  Trtatmtnt  be/ore  and  during  taHoatian. — Formerly  the  use  of  mercurials  was  preceded  by 
itipblogistic  measures,  such  as  bloodletting,  purging,  warm  bathing,  and  low  diet,  but  they 
tre  now  rarely  resorted  to,  though  useful  by  facilitating  absorption.  Mr.  Coiles*  thinks  that  these 
preparatory  measures  have  been  improperly  omitted,  and  that  the  want  of  them  has,  of  late 
jMrs,  contributed  to  bring  this  valuable  remedy  into  much  disrepute — in  which  opinion  I  am 
diaposed  to  join  him.  Occasionally  great  difficulty  is  experienced  in  affecting  the  mouth,  a 
drcnmstance  which  may  arise  from  the  irritable  condition  of  the  bowels  :  and  when  this  is  the 
cue,  inunction  should  be  resorted  to,  or  opium  or  vegetable  astringents  conjoined.  Sometimes, 
however,  the  system  appears  insusceptible  to  the  influence  of  mercury,  and  this  may  arise 
ftom  idiosyncrasy,  or  from  the  presence  of  some  disease,  particularly  fever.  £metics  and 
bloodletting  are  useful  in  these  cases,  as  they  promote  absorption ;  and  as  the  influence  of  the 
Ibrmer  depends  on  the  state  of  nausea  produced,  tartar  emetic  will  be  the  best  vomit,  since  it 
lathe  most  powerful  nauseant.  Varying  the  mode  of  administering  the  mercury  will  also  some- 
times facilitate  its  operation  upon  the  system :  thus,  if  it  have  been  employed  internally,  inunc- 
tion should  be  tried,  and  vice  versa. 

Daring  the  time  that  the  patient^s  mouth  is  sore,  he  should,  if  possible,  confine  himself  to  the 
^oosc,  use  warm  clothing,  avoid  exposure  to  cold,  take  light  but  nourishing  food,  and  regulate 
the  state  of  his  stomach  and  bowels.  Mr.  Hunter  thought  that  during  a  mercurial  course  the 
fiwnner  of  living  need  not  be  altered,  but  Mr.  Colles'  has  properly,  I  think,  objected  to  this.  If 
the  discharge  become  excessive,  or  ulceration  of  the  gums  take  place,  the  further  use  Of  mercury 
if  of  course  to  be  stopped ;  and  in  order  to  moderate  the  effect  already  produced,  the  patient 
•hoald  be  freely  exposed  to  a  cold  but  dry  air,  use  purgatives  and  opium,  and  wash  bis  mouth 
with  some  astringent  and  stimulating  liquid.  I  have  generally  employed,  as  a  gargle,  a  solution 
of  the  chloride  of  soda  or  of  lime;  but  in  the  absence  of  these,  a  solution  of  alum,  or  of  sul- 
phate of  copper,  maybe  used.  Dr.  Watson'  observes  that  "when  the  flow  of  saliva,  and  the 
•oreness  of  the  gums,  form  the  chief  part  of  the  grievance,  I  have  found  nothing  so  generally 
tuefal  as  a  gargle  made  of  brandy  and  water ;  in  the  proportion  of  one  part  of  brandy  to  four 
or  live  of  water."  With  regard  to  internal  remedies,  I  have  no  confidence  in  any  as  having 
a  fpecific  power  of  stopping  salivation,  though  iodine,  sulphur,  nitre,  and  other  substances, 
hsTe  been  strongly  recommended.    Sometimes  sulphate  of  quina  is  administered  with  advan- 


y.  Jlccidenls  during  taUvation. — Occasionally,  during  salivation,  certain  effects  result  from 
meicnry,  which  are  in  no  way  necessary  or  useful  in  a  therapeutical  point  of  view :  on  the 
OOBtrary,  some  of  them  are  highly  prejudicial.  Thus,  sometimes,  excestive  talivation^  with  ulcer- 
of  the  gumSy  takes  place,  as  already  noticed  :  not  un frequently  gattro-intestinal  irritation  (or 
d  inflammation)  comes  on,  and  which  may  require  the  suspension  of  the  use  of  mercury, 
<nr  its  employment  by  way  of  inunction,  or  its  combination  with  opium  or  vegetable  astringents. 
I  have 'already  noticed /(soer,  eczema  mercuriaU^  mercurial  erethitm  of  Pearson,  &c.,  as  other  ooca- 
•ional  effects.  In  feeble  and  irritable  habits,  mercury  sometimes  disposes  sores  to  tlough.  Oc- 
OMionally  a  kind  of  metaHatii  of  the  mercurial  irritation  is  observed  :  thus,  swallowing  a  large 
qoantity  of  cold  water,  or  exposing  the  body  to  cold  and  moisture,  has  caused  a  temporary 
cetaation  of  salivation,  attended  with  violent  pains  or  convulsions,  or  great  irritability  of 
•KMnach. 

t.  Curative  action  of  tahvation. — Though  no  surgeon  ascribes  the  curative  action  of  mercury 
10  the  salivation,  yet,  without  this  effect,  the  curative  influence  is  not  usually  observed.  Hence, 
thODgh  the  one  cannot  be  considered  to  stand  to  the  other  in  the  relation  of  cause  and  effect,  yet 
tile  two  are  usually  contemporaneous :  so  that  when  we  fail  to  induce  some  affection  of  the 
mooth,  we  do  not  observe  the  beneficial  effects  of  mercury.^ 

Having  offered  these  general  remarks  on  saliTation  as  a  remedial  agent,  I  proceed 
to  notice  its  use  in  particular  diseases.^ 

*  FrattictU  Observations  on  the  Venereal  Disease^  p.  28.     '  Op.  eit.  p.  34. 

*  Lond.  Med.  Gaz.  Dec.  25,  I&IO.  *  On  this  subject  consult  Colles,  op.  eit.  p.  31. 

*  The  following  are  Dr.  Farre*s  rules  for  the  exhibition  of  mercury  (Ferffuson.  op.  supra  eit.  p.  220)  :— 
**  1.  Never  to  give  mercury  when  there  is  an  idiosyncrasy  against  it.''    The  following  case  is  illus- 

timtive  of  the  danger  of  neglecting  this  advice : — 

**  A  patient  of  Mr.  O.'s,  of  the  finrongh,  desired  him  never  to  give  her  any  mercury,  as  that  drug  was  a 
poison  to  her  whole  family,  to  which  he,  without  arguing  the  point,  at  once  assented.  In  Mr.  G.'s  ab- 
■eaeej  the  late  Mr.  C.  was  consulted  as  to  some  trifling  disorder  of  the  bowels,  and,  not  knowing  tha 
peealiarity  of  his  patient's  constitution,  prescribed  two  grains  of  calomel.  The  next  morning  the  lady 
showed  the  prescription  to  Mr.  C,  saying  that  she  was  sure  she  had  taken  mercury,  as  she  felt  it  in  her 
jDoath.  In  a  few  hours  ptyalism  ensued  ;  in  consequence  of  which  she  lost  her  teeth,  her  jaw  exfoliated| 
and  she  ultimately,  after  a  succession  of  ailments,  died,  in  about  two  years" 

**2.  Mercury  should  be  used  in  ail  active  congeBtions-^pyrexia,phlogosis,  phlegmon,  ophthalmia,  stra- 
bismus, cynanche  larjmgea,  cynanche  trachealis,  pneumonia,  ancf  in  all  inflammatory  diseases.  In  the 
adhesive  stages  of  djysentery.  in  the  phlegmasiae,  where  there  is  inflammation  with  power,  in  tetanus, 
hemiplegia,  paraplegia,  neuralgia,  in  tneir  states  of  active  congestion. 

**3.  Mercury  is  hurtful,  or  doubtful — in  the  malignant  or  asthenic  forms  of  pyrexia,  where  there  is  low 
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a.  Ferrr. — It  hu  been  sajd  tbat  Bslivation  diminifthes  ibe  insoeptibilit^r  to  tha 
mntagioa  of  ferer,  whether  coromon  or  t^peciSc ;  bat  that  it  is  not  bq  absolute  pT»- 
ventire  is  shown  hj  the  faet  that  patients  niider  tbe  fall  inflaencc  of  mercory  ixn 
caught  fever  ud  died  of  it,  as  will  be  found  nolieed  bj-  my  friend  Dr.  Clutterbuck, 
in  his  Inquin/  into  ike  Sral  ami  Nalvre  of  Ftvtr.  I  have  wveral  dmes  uaod  ^^e^ 
coriaU  as  giolngngiies  in  fever ;  I  believe,  for  the  moet  part,  with  adrantsge.  I  have 
only  nsed  them  when  there  was  some  marked  local  determinaljon  or  inflammaiory 
ccmdilioD.  I  have  seen  several  fatal  cases  of  fever  in  which  mercurials  were  uted 
profusely',  without  having  anj  effect  on  tbe  month;  but  in  other  instanoea,  in  which 
the  mouth  become  affected,  recovery  took  place.  My  experience,  therefore,  agrees 
with  tbat  of  Dr.  Copland,' namely,  that  death,  afler  salivation  has  been  established, 
is  very  rare.  Whether  the  recovery  was  the  consequence  of  the  mercurial  action, 
or  the  salivation  ihe  resnlt  of  the  mitigation  of  the  disorder,  as  I>r.  Bancroft*  and 
Dr.  Graves*  assert,  cannot  be  positively  proved,  though  I  think  the  first  more  pro- 
bable. Dr.  Graves*  declares  the  use  of  mercury  in  fever  to  be  both  injudicious  and 
noDCoessary,  unless  inflammation  of  some  organ  be  set  up.  Dr.  Macartney,*  on  iIm 
other  band,  says,  "  in  no  single  instance  have  I  known  it  [mercury]  fail  in  arrestiDg 
the  progress  of  the  disease,  provided  the  fever  be  not  combined  with  visceral  aSee- 
tioDS,  or  characterized  from  the  be^nning  with  unusual  prostration  of  strength." 
The  great  indisposition  of  the  system  in  fever  to  take  on  the  mercurial  action  ii 
frequently  a  most  annoying  circumstance.  It  may  sometimes  be  overcome  by  tb* 
employment  of  morcnrials  both  internally  and  externally.  Mr.  Lempricre,'  who 
practiced  in  Jamaica,  finding  that  calomel  was  often  exhibited  in  immense  qasDliUM 
without  exciting  any  apparent  action,  was  induced  to  employ  corrosive  sublimate  In 
doses  of  the  eighth  part  of  a  grain,  with  the  addition  of  ten  drops  of  laudanam,  and 
this  qnantily  was  repealed  every  hour  until  some  affection  of  the  mouth  WM  ob- 
oerved,  or  until  the  more  alarming  symptoms  had  considerably  abated. 

The  beneficial  influence  of  mercurials  has  been  more  particularly  expcricoced  in 
the  fevers  of  warm  climates,  especially  those  of  tbe  East  Indies.'  It  has  been  sud, 
by  several  writers,*  tbat  in  the  yellow  fever  of  the  West  Indies  its  beneficial  effects 
are  not  equally  evident. 

0,  Inflammation. — Of  late  years  various  forms  of  inflammation  have  been  tooat 
Bucocssfully  combated  by  the  use  of  mercury.  Hence  this  mineral  is  termed  to 
antivlilmjutic.  We  are  principally  indebted  to  Dr.  Hamilton,'  Dr.  Yeata,"  Dr. 
Wnghl,"  and  Rambach,"  for  its  introduction  lulo  use  in  this  form  of  disease.  It  is 
principally  valuable  in  adhesive  iuflammation,  to  stop,  control,  or  prevent  the  effn- 
aion  of  cougulable  lymph,  On  tbe  olticr  hand,  it  may  prove  injurious  in  eiTtbe- 
mutnus,  scrofulous,  roaligaant,  and  gangrenous  inflammation,  as  well  as  in  inilam- 
matiuu  acconipanitid  with  debility  or  great  irritability  of  the  nervous  system.    Ill 

hnrirul  in  wtnnu  frnm punrlqnd  wmnd, «nd  ia  a"]  aueiot  irriUble  tlinie.' 

(•m''will>  III*  'IniiTirWthi  teihIi  bTa<IhHL*a''Cduniut!os:'liraH7rB'>l'l  kBniuTrhB(B,  wlwra  tk* 
lie  jaraplcfti«,iD  thflOEuraIji- of  irriOlioB.  il  i.tad.    rooi 


'■  In  111*  htminlegi.  of  leiion,  i 
pMnhirK'n  wni  Ihl»  tilMn  otiviil 

"U  tihurlfutiDLbaiBUBUnul 
taH  in  tKe  ■mnuroti*  ordtplelinn. 

^' It  i*  btrfuE  iDpDHfflenl  nstl' 
MaiDoTdifHnlBrT. 

"  U  EMMrat,  II  ii 


Btol  Mmruluui  ci]tbthilinii,  iboughu 
illt,  iDil  harirul  In  the  trphnid  rocm  of 


.    Iti« 


1.  ■<  Pnut.  Xrfi.  i.  M9. 


'  jvkuon,  0»  i>{Hani  9/  tiipiiai  Climaui,  nn,  K,  SS,  97, 1«,  *'c,  Ae.  3d  fdil.i  AaB**l*r,  Oa  lb 

'  JiiluMMi,  ty.  <i'i   p.  37;   Bueion,  0*  Villov  Actr,  Mtu^niTr.  BdM.  Xid.mi  Surg    /nn. 

"  DwM«1ilt«l.r«><m,  vn1.il.  <■  DuDcnn'a  Jim  »/M«i(.  toI.  »ii. 

■*  JW.  fteu  >h4  Qfrun.  vol.  Tii.  -  Bunit.  Unu  ^rcMtiiin  Mert-.  In^lam.  irM. 


Uses.  779 

curaiiTe  power  is  Dot  satisfactorily  aceoanted  for  by  the  equalization  of  the  circala- 
tion,  the  augmentation  of  the  secretions^  or  the  increased  activity  of  the  absorbents 
caused  by  mercury  (see  p.  215). 

Mercury  is  not  equally  serviceable  in  all  inflammations.  The  nature  of  the 
tissue,  the  structure  of  tlie  organ  affected ,  and  the  quality  or  kind  of  inflammation^ 
are  points  of  considerable  importance  as  affecting  its  use. 

Thus  it  appears  that  inflammations  of  membranous  tissues  are  those  principally 
benefited  by  a  mercurial  plan  of  treatment ;  and  more  especially  those  in  which  there 
is  a  tendency  to  the  exudation  of  coagulable  lymph  or  of  serous  fluid — as  meningitis, 
pleuritis,  pericarditis,  and  peritonitis  (particularly  of  puerperal  women).  In  inflam- 
mation of  the  lining  membrane  of  the  air-tube,  but  more  especially  in  croup,  or,  as 
it  is  sometimes  termed,  plastic  inflammation  of  the  larynx,  mercury  is  one  of  our 
most  valuable  remedies ;  and  as  this  disease  is  one  which  terminates  rapidly,  no  timo 
should  be  lost  in  getting  a  sufficient  quantity  of  mercury  into  the  system.  Calomel 
is  usually  employed;  but  when  the  bowels  are  very  irritable,  the  hydrargyrum  cum 
cretd,  or  even  mercurial  inunction,  may  be  resorted  to.  In  inflammation  of  the 
tunics  of  the  eye,  particularly  iritis,  mercury  (next  to  bloodletting)  is  the  only 
remedy  on  which  much  confidence  can  be  placed ;  and  we  use  it  not  merely  with 
a  view  of  putting  a  stop  to  the  inflammatory  action,  but  also  in  order  to  cause  the 
absorption  of  the  effused  lymph.^  In  inflammation  of  the  synovial  membranes, 
mercury  has  been  employed,  and  in  some  cases  with  manifest  advantage.  In  dysen- 
tery,.mercury  has  been  extensively  used,  especially  in  warm  climates.  By  some, 
calomel  has  been  employed  merely  as  a  purgative  (Jackson,  Ballingall,  Barapfield,  and 
Annesley) ;  by  others,  to  produce  its  sialagogue  effects  (Johnson  and  Cunningham). 

The  structure  of  the  organ  influences  the  effect  of  mercury :  at  least  it  is  well  known 
that  this  mineral  is  more  beneficial  in  inflammation  of  certain  organs  (especially 
those  of  a  glandular  structure,  as  the  liver)  than  of  others;  and  we  refer  it  to  some 
peculiarity  in  the  structure  of  the  part  affected  In  hepatitis  of  either  temperate 
or  tropical  climates  (particularly  of  the  latter),  mercury  is  advantageously  employed." 
Bloodletting,  however,  should  be  premised,  particularly  in  the  disease  as  usually 
met  with  in  this  country.  In  peripneumonia,  more  especially  when  hepatization 
has  taken  place,  the  best  effects  have  sometimes  resulted  from  its  use :  of  course 
after  the  employment  of  bloodletting.  When  hepatization  has  taken  place,  Dr. 
Davies^  recommends  the  use  of  blue  pill  and  opium.  In  acute  cases  I  prefer  calomel 
and  opium.  In  inflammation  of  the  substance  of  the  brain,  also,  mercury  may  be 
advantageously  resorted  to  after  the  usual  depletives. 

The  nature  or  quality  of  the  wjlammation  also  influences  the  effects,  and  thereby 
the  uses,  of  mercury.  Thus,  in  syphilitic  inflammation,  mercurials  are  of  the 
greatest  utility ;  less  so  in  rheumatic  inflammation ;  still  less  in  scrofulous ;  and 
most  decidedly  objectionable  in  cancerous  or  scorbutic  diseases.  The  treatment  of 
rheumatism  by  calomel  and  opium  was  proposed  by  Dr.  Hamilton,*  and  has  found 
many  supporters  ;^  and,  undoubtedly,  when  the  febrile  action  does  not  run  too  high, 
or  when  the  pericardium  becomes  affected,  calomel  and  opium,  preceded  by  blood- 
letting, will  be  found  serviceable.  It  appears  to  be  best  adapted  to  the  fibrous  or 
diffuse  form  of  the  disease,  and  to  fail  in  the  synovial.'^  The  scrofulous  habit  is, 
for  the  most  part,  unfavourable  to  the  use  of  mercury  given  as  a  sialagogue,  but 
there  are  cases  in  which  it  is  not  only  admissible,  but  serviceable — as  scrofulous 
ophthalmia,  when  of  an  acute  kind.  In  all  maladies  of  a  malignant  character  (as 
cancers,  fungoid  diseases,  &c.)  mercurials  are  highly  objectionable. 

y.  Venereal  diseases. — It  was  formerly  the  opinion  of  surgeons  that  the  symptoms 
of  the  venereal  disease  were  progressive,  and  never  disappeared  until  mercury  was 

• 

*  Lftwrrnce,  Lectures  on  Diseases  of  tht  Eye^  in  Lancet^  vol.  x.  p.  198;  Mackenzie,  On  Diseases  of  tht 
Sfe,  2d  edit.  pp.  389,  3JM,  nnd  503. 

*  Sir  JomeBAl'G rigor,  Medical  Sketches;  Johnson,  On  Tropical  Climates;  Annesley,  On  Diseases  of 
India . 

*  Lectures  on  Diseases  of  the  Lungs^  Sec.  p.  101.  *  Op.  rit. 

*  Vide  Dr.  Hope,  Lond.  Med.  Oax.  xix.  815.  '  Dr.  Macleod,  Lond.  Med.  Gax.  zxi.  361. 
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odtuiaistored ;  but  it  hiis,  of  kte  years,  been  clearly  proved  that  this  notion  h 
erroneoug :  and  ne  are  indebted  to  aonie  of  our  anny  surgeons — namely,  to  Messn. 
FoTgusnn,  Rose,  Guthrie,"  Uennen,'  and  Bucot,'  and  to  Dr.  Thomson* — fnr  showing 
tbftt  the  venereal  disease,  in  all  its  forms,  ninybecured  without  an  atom  of  mercury. 
Moreover,  it  is  fully  established  by  the  experience  of  aloiosC  every  surgeon  that, 
while  in  some  instances  mercury  exercises  a  beneficial  influence  hardly  tobeobserved 
with  respect  to  any  other  disease  or  any  other  remedy,  yet  in  some  coses  it  ada 
most  injuriously;  and  it  is  generally  supposed  that  many  of  the  bod  venerea]  coms 
formerly  met  with  arose,  in  great  part,  from  the  improper  use  of  mercury.  It  ii 
a  point,  therefore,  of  considerable  importance,  to  determine  what  cases  are  beat 
adapted  for  a  mercurial,  and  what  for  a  n  on -mercurial,  method  of  treatment ;  for,  lo 
admitting  the  pomihiUly  of  a  cure  without  this  agent,  it  is  not  to  be  inferred  that 
the  method  is  either  di-jibU  or  erjKdienl;  nay,  the  very  persons  who  have  proved 
I'lO  poBsibility,  admit  that  in  some  cases  this  mineral,  given  so  as  to  cxdte  modenta 
aalivation,  is  advisable.  One  fact  is,  I  think,  tolerably  well  established,  namely, 
that  the  cure  of  venereal  diseases,  without  the  aid  of  mercury,  is  much  alower  and 
leas  secure  against  relapses  than  by  a  mercurial  treatment.'  It  is  not  easy  lo  lay 
down  rules  to  guide  us  in  the  selection  of  the  one  or  the  other  of  these  methods  of 
tre;itmcnt.  Mr.  Carmichael"  relies  principally  oo  the  eruption,  and,  next  to  this, 
cm  the  appearance  of  the  primary  ulcer ;  and  of  the  four  forms  of  the  venereal  disease 
which  he  has  described,  namely,  the  ^'yiii/cir,  the  piixtular,  the  phat/cifrnic,  and  tlie 
Kaly,  full  courses  of  mercury  are  required,  he  says,  in  odo  only,  namely,  the  waly; 
in  which  the  primary  sore  is  the  Hunterian  chancre  or  callous  ulcer,  and  the  eniptioa 
partakes  of  the  charactfirs  of  lepra  or  psoriasis.  But  it  has  been  Batisfaetorily 
proved  by  experiments  made  in  the  military  hospituls,  that  even  this  scaly  form  of 
the  disease  may  get  well  without  menmry;  and,  oo  the  other  hand,  in  the  pustular 
and  papular  forms,  mercury  is  oft«D  a  most  valuable  agent.  Uennen,  Rose,  flnlhrie, 
and  Thomson  advise  the  employment  of  moderate  quantities  of  mercury  whenever 
the  disease  does  not  readily  subside  under  the  use  of  ordinary  methods  of  treatment. 
But  unless  some  special  circumstances  contraindicate  the  use  of  mereniy,  >t  is,  I 
think,  advisable  to  affect  the  mouth  slightly  in  most  forms  of  the  disease. 

Tbo  circumstances  which  deserve  attention,  as  affecting  the  use  of  mercury,  ata 
namerona.     The  following  are  the  principal : — 

<a.  ScTBjvla. — Some  of  the  worst  ao'l  most  iniiaotoble  fornn  of  Tens  real  disesie  exwnr  in 
•crofuloiig  Biibjwsla;  and  in  lUcb,  mercury  U  in  general  prejudlcinl.  I  Imve  seen  niiraenMn 
JDIlBnees  nf  iii  injiirioiiB  efTecu.  One  oaae  wlilcb  Tell  under  my  notice  wo*  Ihnt  of  a  medual 
iludenC,  wlio,  aftec  litres  ycati'  (uflerinK.  di«d  ;  having  be«n  made  much  worse  nri  Iwo  oiuaakiii* 
by  what  I  conceived  to  be  (he  improper  use  of  mercury,  onca  by  tiii  own  ad,  and  a  *raond 
lime  by  llie  advice  of  Ibe  surgeon  of  bis  Tamily.  Mr.  Collei.'  bowevor,  denies  (be  lianeful  jn- 
fiuence  of  mercury  in  soroCLda,  and  advises  its  uh  Tor  Ibe  core  ofsypbilis  insctofuloiu  ub)«nj 
bul  ho  admit!  Iliai  ilie  proretcion  genoroily  entennin  n  contrary  opinion. 

0B.  Condllim  of  iSt  pnmary  uUrr. — Anotber  point  deserving  aiiemioo  in  deddinsea  A*  B«i 
of  mercury,  is  Ilie  condiiion  oriba  primary  «orei  if  ii  be  mucli  in  Hamad,  or  ofKn  iriilaUaaaiUM 
' — if  it  bo  of  iho  kind  called  pbagedenic,  or  at  all  disposed  lo  itough — mrrcury  mu*i  ba  OMM 
earerally  avniiTed,  a*  it  increase*  the  iJiipoiiiion  lo  slouching.  In  one  «ss  thai  fell  under  laf 
notice,  a  genilemon  loit  bis  penis  by  tLe  improper  uw  of  meroury,  under  Ike  ciiGumilMCM 
Just  mentioned, 

yy.  Exlruiu  dMily.  vilh  hirlic  fivrr. — Tliii  condiiion  is  usually  believed  to  cantrnimlieale  iba 
employment  of  mercury,      Biit  Air.  Colles>  asBPrts  -ilial  a  pstieni  alfecled   wiib  aeMOitaif 

of  lieciie,  ean  wiUl  perfect  safety  and  adFantage  at  onee  commeneo  n  course  of  meroory;  ht 
wbicb  ROi  only  sIibII  bis  veoereal  tyaipiaint  be  lumnved,  bul  at  the  same  time  his  tMHMi 
baellb  be  re-esublithed." 

B.  Chulerii. — Wrilors  on  the  apaamodio  cholera,  both  of  this  conntfy  miJ  rf 
India,  apeak  for  the  moat  part  favourably  of  the  effects  of  mercury,  especially  in 
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ibe  form  of  calomel.  I  may  refer  to  the  works  of  Drs.  Johnson,  Yenables,  and 
Harnett,  and  of  Messrs.  Annesley,  Orton,  and  Searle,  in  proof.  I  have  met  with  no 
writers  who  attribute  ill  effects  to  it.  Unfortunately  those  who  advocate  its  use  are 
not  agreed  as  to  the  dose,  or  frequency  of  repetition  :  some  advising  it  as  a  purga- 
tive; some  as  a  sedative,  in  combination  with  opium ;  others,  lastly,  using  it  as  a 
sialagogue.  It  is  deserving  of  especial  notice,  that,  when  salivation  takes  place,  the 
patient  in  general  recovers.  Dr.  Griffin,^  however,  has  shown  that  this  is  not  in- 
variably the  case.  (For  further  information  on  the  use  of  mercurials  in  cholera,  see 
Cal^miel.) 

f .  Dropsy. — In  this  disease,  mercurials  may  do  either  good  or  harm.  Thus,  when 
the  dropsical  effusion  depends  on  inflammation,  they  may  be  employed  with  the 
best  effects,  as  when  hydrocephalus  arises  from  meningitis,  or  hydrothorax  from 
pleuritis.  When  ascites  is  occasioned  by  an  enlarged  liver,  which  compresses  the 
vena  ports,  and  thereby  gives  rise  to  effusion,  mercurials  are  sometimes  beneficial. 
On  the  contrary,  when  dropsy  occurs  in  old  subjects,  and  when  it  depends  on,  or  is 
accompanied  by,  general  debility,  salivation  is  almost  always  hurtful.  In  granular 
degeneration  of  the  kidney,  characterized  by  an  albuminous  condition  of  the  urine^ 
its  use  is  highly  objectionable.  It  is  of  no  service  to  the  primarydisorder,  while  its 
effect  on  the  mouth  is  often  very  violent  and  uncontrollaole.  When  the  effusion 
arises  from  mechanical  causes  not  removable  by  mercury,  as  obliteration  of  any  of 
the  venous  trunks,  or  pressure  of  malignant  tumours,  salivation  is  injurious.  Occa* 
flionally  dropsical  effusion  takes  place  without  any  appreciable  cause,  and  then,  of 
coarse,  if  mercury  be  employed,  it  must  be  in  part  on  speculation.  In  such  caseS; 
calomel  is  not  unfrequently  employed  in  combination  with  squills  or  foxglove. 

jf.  In  chronic  duectses  of  the  viscera,  especially  those  arising  from  or  connected 
with  inflammation,  mercury  is  frequently  serviceable.  Thus,  in  enlargement  or 
induration  of  the  liver,  in  hepatization  of  the  lungs,  &o.  In  those  diseases  com- 
monly termed  malignant,  as  cancer  and  fungus  haematodes,  and  also  in  diseases  of 
ft  non-malignant  character,  but  occurring  in  debilitated  subjects,  mercurials,  given 
80  as  to  excite  salivation,  are  objectionable.  In  diseased  spleen  they  are  usually 
injurious  (see  ante,  p.  268). 

If.  In  chronic  diaecues  of  (he  nervous  system. — Mercury  has  been  recommended 
io  paralysis,  and  on  some  occasions  has  proved  exceedingly  efficacious.  I  have  re- 
peatedly seen  hemiplegia,  with  impaired  vision  and  hearing,  headache,  and  cramps  of 
the  extremities,  recover  under  the  use  of  mercury,  after  bloodletting,  purgativeS| 
Ac.,  had  fiiiled.  In  one  case  the  patient  (a  young  man)  was  kept  under  the  influ- 
ence of  the  medicine  for  two  months.  Mr.  Colies*  has  likewise  found  it  most 
efficacious  in  paralysis.  In  tetanus,  mania,  epilepsy,  hysteria,  tic  douloureux,  and 
other  affections  of  the  nervous  system,  mercury  has  been  used  with  occasional 
benefit 

The  foregoing  are  some  of  the  roost  important  diseases  against  which  mercurials 
have  been  successfully  administered  as  sialagogues. 

ITDll&EGTRDI  PDRUB)  D. ;  Pure  Mercury  ;  Purified  Mercury.— (Tnke  of  Quick- 
silver of  commerce  tbiij  ;  Pure  Muriatic  Acid  fs»s]  Distilled  Water  §ij.  Having 
introduced  the  quicksilver  into  a  small  glass  retort,  over  the  body  of  which  a  hood 
of  sheet  iron  is  supported,  let  the  beat  of  a  gas-lain p  be  applied  until  two-thirds  of 
the  metal  has  distilled  over.  Boil  this  for  a  few  minutes  with  the  acid  and  water, 
and  having,  by  repeated  affusion  of  distilled  water,  and  dccantation,  removed  the 
entire  of  the  acid,  let  the  metal  be  poured  into  a  capsule,  and  dried  by  the  applica- 
tion of  heat.) — The  characters  of  pure  mercury  Lave  been  already  stated.  As 
fbund  in  commerce,  mercury  is  usually  very  pure,  and  therefore  the  process  of  puri- 
fication directed  by  the  Dublin  College  is  unnecessary.  By  means  of  a  common 
firCi  mercury  may  be  readily  distilled  in  an  earthen  retort,  to  which  a  curved 
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earthen  tube,  dipping  into  wiiicr,  is  adapted.  A  wash-hand  basin,  cnnUining 
water,  answers  as  a  receiver.  Tlic  wbole  of  the  mcrctiry  may  be  drawn  ot-cr.  Tbe 
object  of  the  process  is  to  separutc  this  metal  from  lend,  tin,  nine,  and  other  metola 
with  which  it  may  be  can  turn  iuuted. 


-MERCURY  WITH 

HiSTORT. — This  componnd  (called,  a.ho,  mcrcvrhm  ahalisalut,  or  aOtiaja  alsor- 
bent)  is  first  mentiuned,  I  believe,  bj  Burton,  in  1 733. 

Pbeparation. — All  the  British  Colleges  give  directions  for  iU  prepnmtian. 

Tlie  Ian>lon  Colltgi  direcii  u«  lo  nke  of  Mercmy  Jiij ;  Piep«re.i  Chnlk  Jv.      Rub  Ihrm  to- 
geUier  unlil  Klobiilei  ate  no  loii^r  viniblD.     Tbe  direciiQiia  of  llifl  E-hnburglt  Callrgi  are  liniilu. 
Tbe  Dulilin  CoUtgt  orilers  or  Puce  Alercacy  gj  ;   Prepnted  Chnlk  |ij. 
[The  Jiiociions  of  lliO  U.  S.  Pham.  are  ibc  saino  ai  tliose  of  tlie  iMubm  ColUgi.^ 

If  this  powder  be  digested  in  acetic  acid,  the  lime  of  the  chalk  is  dissolved,  ud 
the  carbonic  iicid  escapes ;  but  the  greater  port,  if  Dot  tbe  whole,  of  the  mercurj, 
is  insoluble  in  Uio  acid,  sod  hence  it  is  not  in  the  state  of  suboxide.  If  examined 
by  a  lens,  the  residuum  is  found  to  consist  of  minute  separate  globules,  which 
readily  whiten  silver  and  gold,  showing  that  they  arc  in  the  raet«lIio  state.  Qenee 
it  is  probable  that  the  qnicliailver  is  mechunicaliy  divided  only. 

PBorcBTiES  AND  ClLAttACT^EieTJCS. —  It  is  a  grayish  powder,  which  eff»- 
vesces  on  the  addition  of  acetic  acid,  yielding  a  solution  of  lime,  which  may  be  dis- 
tinguished by  the  tests  for  the  calcareous  salts  already  mentioned.  Ity  digestion 
in  nitric  acid,  we  obtain  a  solution  known  to  coi^ain  mercury  by  the  chantuten 
already  detaiied  for  the  mereurial  preparations  geneniUy.  By  heal  the  mercui;  is 
Tolatiliied,  leaving  the  chalk. 

Partis  evapoiBied  by  henl;  wlial  romaitu  nnswera  lo  Ibe  IsbIs  for  proporedubalk. — Fh-Lemi. 

Composition. — It  is  a  mechanical  mixture  of  finely  divided  mcrcvri/  and  ekaJi. 

Physiological  Effects. — It  is  an  exceedingly  mild  but  valuable  mercurial. — 
In  full  doses  it  acts  as  a  gentle  laxative,  promoting  the  secretion  of  bile  and  intes- 
tinal  mucus,  but  soraotimes  creating  a  little  sickness.  Tbe  chalk  renders  it  antacid. 
By  repeated  use  it  occasions  the  constitutional  effects  of  mercury  already  described. 

UsEB. — It  is  a  valuable  remedy  in  «j|pAi'/u  infantum.  It  is  frequently  empl<7ed 
to  promote  and  improve  the  secretions  of  the  liver,  pancreas,  and  bowels,  in  variow 
disordered  conditions  of  the  digestive  organs,  accompanied  hy  clay-colou^d  stoola  or 
purging.  In  strumous  affections  of  children  (especially  enlarged  mesenteric  glands) 
and  other  chronic  maladies,  it  is  adminietered  with  great  advantage  as  an  alterative. 

Admisistration. — To  adults  tt  is  given  in  doses  of  from  five  grains  to  a  scnqde 
or  half  adrachm.  It  should  be  given  in  the  form  of  powder.  Pills  made  nf  it,  and 
allowed  to  become  hard,  present  internally  large  globules  of  mercury.  This  arixas 
from  the  contraction  of  tbe  substance  uaed  to  form  the  pill  moss,  by  which  the  mi' 
nnte  globules  are  squeeied  out  and  coalesce.  For  children  the  dose  is  two  or  three 
grains.  Rhubarb,  carbonate  of  soda,  or,  in  some  cases,  Dover's  powder,  najr  b« 
ooujoined  with  it. 

160.  HYDRARGYRUM  CUM  MAGNESIA.  —  MERCURY 
WITH  MAGNESIA 

The  Dublin  Pharmacopoeia  gives  ibe  following  directions  for  the  propkratkni  of 
this  compound : — 

Take  or  P<i(e  .MeiciKjr  ^j ;  CarbonRle  of  Magi'efia  Jlj.      The  mode  of  preparalkn  I*  A* 
Tor  HydriirgyrHM  mm  Cma. 

The  effects,  nses,  and  doses  of  this  preparation  are  similar  to  (hose  of  hyJraryj. 
rum  eum  crel4. 


ft        '  Thecf 
H^       rum  e^m 
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161.  PILULiE  HYDRARGYRI.— PILLS  OP  MERCURY. 

HiSTORT. — The  oldest  formula  for  mercarial  pills  is  that  of  Barbarossa  (at  one 
time  admiral  of  the  Turkish  fleet,  and  afterwards  saltan  of  Algiers),  and  which  was 
communicated  by  him  to  Francis  the  First,  King  of  France,  who  made  it  public. — 
The  common  name  for  this  preparation  is  blue  pill,  or  pilula  caerulea. 

Preparation. — The  following  are  the  directions  of  the  British  Colleges  for  the 
preparation  of  these  pills  :•— 

Take  of  Mercury  ^ss  [ttoo  parti,  £.] ;  Confection  of  Red  Roses  s^vj  [three  parU^  E.] ;  Liqoorioe 
Root,  powdered,  ^ij  [one  part,  E.].  Rub  the  mercury  with  the  confection  until  globules  can  no 
longer  be  seen ;  then,  the  liquorice  being  added,  beat  the  whole  together  until  incorporated. 
[Divide  the  mass  into  five  grain  pills,  £.]— The  Dublin  CoOege  uses  the  same  ingredients  and 
in  the  same  proportion  as  the  London  College. 

[The  U.  8.  Phartn.  orders  of  Mercury  an  ounce;  Confection  of  Roses  an  ounce  and  a  half; 
Liquorice  Root,  in  powder,  half  an  ounce.  Rub  the  mercury  with  the  oonfectio  nuntil  the  glob- 
ules disappear,  then  add  the  liquorice  root,  and  beat  the  whole  into  a  mass,  to  be  divided 
into  four  hundred  and  eighty  pills.] 

The  friction  is  usually  effected  by  steam  power.  By  trituration,  the  metal  is 
reduced  to  a  finely  divided  state,  and  becomes  intimately  mixed  with  the  confection 
and  liquorice  powder. 

Properties. — It  is  a  soft  mass,  of  a  convenient  consistence  for  making  into  pills, 
and  has  a  dark  blue  colour.  When  rubbed  on  paper  or  glass,  it  ought  to  present 
no^obules ;  but  applied  to  gold  it  communicates  a  silvery  stain. 

Composition. — Three  grains  of  this  pill  contain  one  grain  of  mercury. 

Ibipurity. — ^If  any  sulphuric  acid  should  have  been  added  to  the  confection  to 
brighten  its  colour,  some  subsulphate  of  mercury  will  be  formed — a  compound 
which  possesses  very  energetic  properties. 

In  a  circular  issued  by  the  College  of  Pharmacy  of  New  York,^  it  is  stated  that 
the  following  mixture  was  imported  from  a  mani^tory  in  a  provincial  town  in 
England,  and  sold  as  blue  pill :  Mercury  7.5,  earthy  day  27.0,  Pnunan  bluef 
Qfled  in  colouring,  1.5,  &and,  in  combination  with  the  clay,  2.0,  wluhle  saccharvM 
matters  84.0,  inioiuble  organic  matters  12,  and  water  16.0 « 100.0. 

Phtsioloqioal  Effects. — In  full  doses  (as  from  five  to  fifteen  grains)  it  fre- 
quently acts  as  a  purgative.  In  small  doses  it  is  alterative,  and^  by  repetitioOi 
produces  the  before-mentioned  constitutional  effects  of  mercurials. 

Usss.—- The  practice  of  giving  a  blue  pill  at  night,  and  a  senna  draught  the  fol- 
lowing morning,  has  become  somewhat  popular,  in  consequence  of  its  being  reoom- 
aend^  by  the  late  Mr.  Abemethy,  in  various  disorders  of  the  chylopoietic  viscera. 
As  an  alterative,  in  doses  of  two  or  three  grains,  blue  pill  is  frequently  resorted  to. 
Lastly,  it  is  one  of  the  best  internal  agents  for  excitmg  salivation  in  the  various 
diseases  for  which  mercury  is  adapted. 

Administration. — ^The  usual  mode  of  exhibiting  it  is  in  the  form  of  pill,  in  the 
doses  already  mentioned ;  but  it  may  also  be  administered  when  suspended  in  a 
thick  mucilaginous  liquid.  If  the  object  be  to  excite  salivation,  we  may  give  five 
grains  in  the  morning,  and  from  five  to  ten  in  the  evening ;  and  to  prevent  purgingi 
opium  may  be  conjoined. 

162.  UNGUENTUM  HYDRARGYRI.— OINTMENT  OF 

MERCURY. 

HiBTORT. — Mercurial  ointment  was  known  to,  and  employed  by,  the  ancient 
Arabian  physicians — for  example,  Abenguefit,  Rhazes,  and  Avicenna;  so  that  it  has 
been  in  use  certainly  1000  years.  However,  Gilbertus  Anglicus,  who  lived  about 
the  commencement  of  the  thirteenth  century,  was  the  first  who  gave  a  detailed  ao- 

*  Phartnae$utual  Jowmalf  vol.  rii.  p.  851, 1817. 
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count  of  tbe  mcthcM]  of  exlingHishiog  mercury  by  fatty  matters.     Besides  its  more 


oommoa  appolUtiac 
fan  oiitltnenl. 

Preparation, — ^The  following  are  i. 
hj/dravj^ri,  L.  B.  D.  [U.  S.]  :— 

Take  or  MercoryDtj  (  Lfinl  Jiju;  Suet  J  99 
of  the  Inid,  uutil  globules  eaa  iia  louger  be  m 

Tha  FMnbwgh  Collrgi  utet  b(  Mercur/  Bij ;  Axiinga  giiiij ;  Suet  gj. 


formerly  termed  tilue  or  neajioli- 
for  preparing  tlie  iinyufiittan 
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Tbe  Dublin  CaOtgl  uses  Puce  Mercury,  Prepared  Lani,  oreneli  Ibj. 

[The  t/.  &  PAorm.  lias  ihe  some  tlireclions  at  llie  Edinlwrgh  Culltgi.'] 

To  promote  the  estiaetion  of  the  mercury,  the  mctul  sboutd  be  previously  tritu- 
rated with  some  old  mercurial  ointment.  lianciJ  lard  also  arista  the  estinctJOD  of 
the  globules. 

The  mercury  is  in  a  finely-divided  metallic  state.  Guibourt'  stales  that,  tij 
digesting  other  on  mercurial  ointment,  the  fatty  matter  may  be  disaoIvL'd,  and  liquid 
mercury  obtained  in  equal  weight  tiithot  used  in  making  the  oiutmcnt.  Mr.  Dooo- 
nxt,  however,  thinks  that  part  of  the  mercury  attracts  oxygen,  und  thnt  tbe  oxid* 
thus  formed  unites  with  the  fatty  matt^er.  I  have  seen  no  gutisfkutory  esplanatioa 
of  the  efficacy  of  old  mercurial  ointment  in  extinguishing  the  meroury.  Guiboort 
offers  the  following :  By  trituration,  both  lard  and  mercury  assume  oppositely 
electrical  states,  tho  lard  becoming  negative,  the  mercury  positive :  these  states,  u 
supposes,  determine  a  more  intimate  mixture  of  the  particles,  and  a  greater  diTiaioD 
of  the  mercury.  Now  rancid  lard  and  old  mercurial  ointment,  having  attracted 
oxygen  from  the  air,  more  readily  take  on  the  negative  condition,  and  hence  their 
efficacy  in  promoting  the  extinction  of  the  mercurial  glob niea.  Guibourt  alao  tMerts 
that  mortars  of  marble  or  wood  are  better  adapted  for  making  this  ointment  than 
those  of  metal,  on  account  of  their  power  of  conducting  electricity  being  less. 

Properties. — It  is  an  unctuous  fatty  body  of  a  bluish-gray  colour,  and  if  pro- 
perly prepared,  gives  no  traces  of  globules  when  rubbed  on  paper  and  examined  by 
a  magnifier  of  four  powers;  but  when  rubbed  on  gold,  it  quickens  it.  Wben  ex- 
amined by  a  powerful  microsoope,  innumerable  globules  are  observed.  In  mil- 
made  mercurial  ointment  these  globules  are  not  discernible  by  the  naked  eye,  lietsg 
from  l-500th  to  1-lOOOth  of  aline  in  diameter.'  I  found  the  sp.  gr.  of  a  auafit 
obtained  from  Apothecaries'  Hall  to  be  1.7813  at  C0°  F.  Two  other  samples,  pro- 
cured from  two  respectable  houses,  had  respectively  a  sp.  gr.  of  1.660*2  and  1.7803. 
Mercurial  ointment  should  be  kept  in  a  moderately  warm  situation  during  tho  wiuw 
season,  for  when  exposed  to  great  cold  the  mercury  separates  in  a  liijuid  form,  bjF 
the  crystallization,  I  presume,  of  the  fatty  matter. 

Co.MPOsiTiON. — This  compound  consists  of  equal  weights  of  /affj/  matter  asd 
finely  divided  mercury.  * 

Strenoth  and  PuRlTT. — Mercurial  ointment  is  frequently  preparod  with  a 
smaller  proportion  of  mercury  than  that  directed  to  bo  used  in  the  Phannacopaii*; 
and  in  order  to  oommnnicate  to  it  the  requisite  shade  of  colour,  tersulphimt  of 
antimony,  indigo,  or  Prussian  blue,  is  sometimes  intermixed. 

In  order  to  ascertain  the  strength  and  purity  of  a  given  sample,  it  is  desirable  to 
obtain  a  standard  by  way  of  comparison.  I  have  always  used  for  this  purpcee  tht 
ointment  prepared  at  Apothecaries'  Hall,  London. 

The  qualities  which  should  be  attended  to,  in  order  to  judge  of  a  suspeotod 
sample,  are  its  colour,  and  its  appearance  under  a  magnifier  of  four  powers,  as  well 
as  under  a  powerful  microscope.  By  the  latter  we  judge  of  the  siie  of  the  globules, 
tbeir  numlKr,  and  the  presence  of  foreign  particles.  Its  sp.  gr.  should  then  bo 
observed.  The  fatty  matter  should  afterwards  be  separated  from  tho  merenry,  and 
tbe  latter  carefully  weighed.    This  b  to  be  effected  by  means  of  ether  or  turpentiDe. 
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To  sepante  completely  the  fatty  matter,  Mr.  G.  Watt^  gives  the  followiDg  direc- 
tions :  Having  firet  melted  the  fatty  matter  with  boiling  water,  and  allowed  it  to 
stand  till  the  greater  part  of  it  floated  on  the  sarface,  pour  off  the  fluid  fat,  and  then 
bml  this  mercury  in  a  dilute  solution  of  soap  [or  caustic  alkali]  until  the  metal 
collects  in  one  globule. 

Phtsiolooioal  Effects. — Mercurial  ointment  possesses  very  little  power  of 
irritating  the  parts  to  which  it  is  applied ;  but  when  either  swallowed  or  rubbed  into 
the  integuments,  it  readily  produces  the  constitutional  effects  of  mercury.  Thus 
Gallerier  says,  that  three  or  four  pills,  containing  each  two  grains  of  this  ointment, 
and  taken  successively,  have  often  sufficed  to  excite  violent  salivation.  He  also 
tells  us,  that  if  the  object  be  to  produce  ptyalism  in  a  very  short  space  of  time,  we 
may  effect  it  by  giving  half  a  drachm  of  the  ointment  in  the  space  of  twenty-four 
bours. 

When  mbbed  on  the  skin,  it  is  capable  of  producing  the  before-mentioned  consti- 
tational  effects  of  mercurials :  and  if  the  lard  which  it  contains  be  not  rancid,  no 
obvions  local  effect  is  usually  produced.  Applied  to  ulcerated  surfaces,  mercurial 
ointment  is  a  stimulant,  and  in  syphilitic  sores  is  oftentimes  a  very  useful  and  bene- 
final  application. 

Uses. — It  is  rarely  or  never  administered  internally  in  this  country,  but  has  been 
much  used  on  the  continent,  and  with  great  success.  Gallerier  says,  the  difficulty 
with  him  has  been  rather  to  check  than  to  excite  salivation  by  it. 

Applied  externality  it  is  employed  either  as  a  local  or  constitutional  remedy. 
Thu8|  as  a  heal  agent,  it  is  used  as  a  dressing  to  syphilitic  sores,  and  is  rubbed  into 
tnmours  of  Tarious  kinds  (not  those  of  a  malignant  nature,  as  cancer  and  fungus 
hsdmatodes),  with  the  view  of  causing  their  resolution.  Sometimes,  also,  it  is 
employed  to  destroy  parasitic  animals  on  the  skin.  As  a  means  of  affectintj  the 
conMutioHf  we  use  mercurial  inunctions  in  syphilis,  in  inflammatory  diseases,  and, 
in  fact,  in  all  the  cases  (already  noticed)  in  which  our  object  is  to  set  up  the  mer- 
curial action  in  the  system,  more  especially  when  the  irritable  condition  of  the 
digestive  organs  offers  an  objection  to  the  internal  employment  of  mercurials.  It 
may  be  laid  down  as  a  general  rule,  that  mercury  may  be  used  with  more  safety  by 
the  skin  than  by  the  stomach;  but  reasons  of  convenience,  which  I  have  already 
allnded  to,  frequently  lead  us  to  prefer  its  internal  use. 

Administration. — Internally,  it  is  given  in  doses  of  from  two  to  five  grains, 
made  into  pills,  with  either  soap  or  some  mild  powder,  as  liquorice.  Externally, 
when  the  object  is  to  excite  very  speedy  salivation,  half  a  drachm  may  be  rubbed 
into  the  skin  every  hour,  washing  the  part  each  time,  and  varying  the  seat  of  appli- 
cation. If,  however,  it  be  not  desirable  or  necessary  to  produce  such  a  speedy 
effect,  half  a  drachm,  or  a  drachm,  rubbed  in  night  and  morning,  will  be  sufficient. 
During  the  whole  course  of  inunction,  the  patient  should  wear  the  same  drawers 
nigfat  and  day. 

When  the  friction  is  performed  by  a  second  person,  the  hand  should  be  enveloped 
with  soft  oiled  pig's  bladder,  turned  inside  out.^  Mercurial  frictions  ought  not  to 
be  violent,  but  long  continued,  and  had  better  be  carried  on  near  a  fire,  in  order  to 
promote  the  liquefaction  and  absorption  of  the  ointment.  In  syphilis,  and  other 
diseases  in  which  our  sole  object  is  the  constitutional  affection,  it  matters  little  to 
what  part  of  the  body  the  ointment  is  applied,  provided  the  cuticle  be  thin  (for  this 
layer  offers  an  impediment  to  absorption  in  proportion  to  its  thickness).  The  in- 
ternal parts  of  the  thighs  are  usually,  therefore,  selected.  However,  in  liver  com- 
plaints, the  inunctions  are  made  in  the  region  of  the  organ  affected.  The  occasional 
use  of  the  warm  bath  promotes  absorption  when  the  ointment  is  applied  to  the 
skin. 

L  UNSUEISTUI  HTDRARGYW  MITITS;  Milder  Mercurial  0<«/mc«^— (Stronger  Mer- 
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cQTi&l  OintmeDt  ftj ;  Lard  Ifeij.  Mix,  Ph.  Lojid.,  183C. — ^Thia  prepanlioii  is 
not  DOW  offidnal  either  in  ibe  London  or  Dublin  Pbnrmacopieias. — T^e  Editiburgh 
CoUrge  merely  obserreo,  ibal  "  the  mercuriu!  ointment,  with  the  proportions  here 
directed  («ee  p.  784),  may  be  diluted  ut  pleasure  with  twice  or  thrice  its  weight  of 
ainnge."J — This  preparation  is  applied  ua  a  dresBing  to  ulcers  and  cntuieoiu  dis- 

i.  CERiTCl  flTDMRGTRI  COBPOSmUI,  L.j  Cowpovnd  Cemte  »/ ^«Te«ry.— (ffini- 
ment  of  Mercury,  Couipound  Soap  L'erale,  of  each  Jvj ;  Camphnr  Jifls.  Rub 
tbcm  logetbcr.) — Employed  as  a.  resolvent  application  toeolargcd  joints  &nd  iodolent 
tumours.     Tbia  prcparaliun  was  iutroduceil  iuto  the  Pharmacopteia  on  the  reoom- 

mendalioD  of  the  laic  Mr.  Scott.' 

1.  llNIlffESTCM  HYDRABGYRI,  L.;  Linimmlum  nudrariUfH  Cotnpotitum,  D.;  Li- 
nimenC  of  Mercary. — fOinimenl  of  Mercury,  Lard,  of  each  ^iv ;  Camphor  Sj  1 
RaotiHed  Spirit  f  5J ;  solutioa  of  Ammonia  f  ^  It.  Rub  the  camphor  first  with  the 
spirit,  then  with  the  lard  ondoiDtmenl  of  mercury;  lastly,  the  Bolntion  of  ammoniA 
being  gradually  poured  in,  mix  them  all. — Tbe  DabUn  College  uses  of  Ointment  of 
Mercury  si  i  Camphor  Liniment,  Solution  of  Ammonia,  of  each  fjj.) — It  is  used 
(by  way  of  friction)  in  chronic  tumours^  chronic  affections  of  the  joiate,  &c.,  where 
the  object  is  to  eicite  absorptinn.  It  is  said  to  cause  salivation  more  readily  than 
a  mercurial  oiulment,  owing  to  Ibe  camphor  and  ammonia. 


163.  EMPLASTRUM  HYDRARGYRI.- 
MERCURY. 


PLASTER  OF 


Both  tbe  London  and  Edinburgh  Colleges  give  formula;  for  tlie  prcpara^on  of 
this  plaster. 

The  ZottdHi  ColUgi  onlera  or  Mnrcary  Jiij;  Flaelet  or  Lead  Ibj;  OJive  Oil  f^j;  Sulphoi  in. 
viij.  To  iLh  Leateil  oil  atl'I  the  sulpbur  ^raduBliy,  siilring  ranftanily  wild  a  apalula  until  Ibcy 
innitponile;  BflerwurilB  nib  the  mercury  wilb  ihem  uniil  globules  ars  do  longer  TJublei  Ihen 
gradually  add  llie  platter  of  lead,  melted  with  a  slow  fire,  and  mil  tbem  all. 

In  tbifl  process  the  sulphur  of  the  sulphurated  oil  (see  p.  S60)  unites  with  part 
of  the  mercury.     The  remunder  of  the  metal  becomes  mechanically  divided. 

Tlie  EdiHlmrsk  CoUtge  oiaenoC  MeKary^iiji  Olive  Oil  f^lx;  Rrnrn  ^j;  Litharge  Planei 
^TJ.  Lir|upfy  logeilier  ilie  oil  and  i»in,  let  ibem  ccjol,  add  the  mercury,  and  iriiiirate  till  iu 
KJobuleB  lUwppeBr;  itien  add  lo  Ibe  mtiture  (lie  plaitei  previoualy  liqiieiieil  i  and  mix  Ihe  trbole 
ihotoiighly. 

The  Dublin  Celltgt  otien  of  Pure  Mercury  S^Ji  ^^i^"  3'J<  ^''  °^  TurpeDiine  fjj;  aivl 
Lilbarge  Plaster  Jiij, 

It  is  supposed  to  stimulate  the  lymphatic  vessels  of  the  parts  to  which  it  is  applied, 
and  is  used  as  a  discutient  in  glandular  enlargements  and  other  swellings,  wnetho 
yenereal  or  otherwise,  and  also  to  the  region  of  the  liver  in  hepatic  oomplaiots.  Dr. 
Wilson  Philip'  has  seen  it  induce  salivation. 

EMPL-ISTRUM  AMBIOmCI  CFI  HTD&iBeyRO,  L.  D.  fU.S.];  EmplaMtrum  Ammo- 

niai^iel  BydraTiji/Ti,  E.;  Plititer  of  Animoniacum  aith  .MrrcuTy.— {Ammoniicnm, 
prepared,  ibj ;  Mercury  ^iij  i  Olive  Oil  f3j  i  Sulphur  grs.  vUj.  To  the  heated  oil 
gradually  add  the  sulphur,  stirring  constantly  with  a  spatula  until  they  incorporate; 
then  rub  the  mercury  with  them  until  globules  are  no  longer  visible;  lastly,  gradu- 
ally odd  the  ammoniacum,  melted,  and  mix  them  all,  L.  E.  \U.  S.]— The  DaUin 
College  otAers  oi  Ammoniac  Plaster  giv;  Mercurial  Plaster  3viij.) — It  is  a  mora 
powerful  compound  than  the  preceding,  and  is  employed  in  the  same  cases,  ospe- 
oiall;  to  disperse  venereal  buboes.     It  frequently  excites  an  ecxeraaloaa  eraptloo. 
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164.  HYDRARGYRI  SUBOXYDUM.  —  SX7BOXIDE  OF 

MISRCURY. 

Formula  Hg'O.     Eqidvakni  Weight  208. 

History. — ^The  mode  of  preparing  this  compound  was  taught  hy  Moscat,  in 
1797.  This  oxide  is  sometimes  termed  the  protoxidej  oxide,  dioxide,  ash,  9^<^y^  of 
yUMxk  oxide  (hydrargyri  oxydum,  vel  hydrargyri  oxydum  cinereunif  seu  hydrargyri 
oxidum  nigrum  [U.  S.]). 

Preparation. — ^It  is  obtained  bj  decomposing  an  onnce  of  calomel  by  a  gallon 
of  lime-water. 

In  this  process  doable  decomposition  takes  place :  chloride  of  calcium  is  formed 
in  solution;  while  suboxide  of  mercury  precipitates.     HgH])l+CaO=Hg*0+CaCl. 

[The  U.  S.  Pharm,  orders  of  mild  Chloride  of  Mercury,  Potassa,  each  four  ounces;  Water  a 
pint.  Dissolve  the  potassa  in  the  water,  and  when  the  dregs  shall  have  subsided  pour  off  the 
dear  solution.  To  this  add  the  chloride  of  mercury,  and  stir  them  constantly  together  till  the 
black  oxide  is  formed.  Having  poured  off  the  supernatant  liquor,  wash  the  black  oxide  with  di»- 
tilled  water,  and  dry  it  with  a  gentle  heat.] 

If  potash  be  substituted  for  lime,  the  reactions  are  similar,  but  the  products  are 
chloride  of  potassium  in  solution^  and  suboxide  of  mercury  precipitated.  HgH])l+ 
KO=Hg«0,KCl. 

Properties. — ^Pure  suboxide  of  mercury  is  black,  or  nearly  so.  The  present 
preparation,  howeyer,  is  frequently  grayish,  owing  to  the  presence  of  some  unde- 
composed  calomel.  It  is  readily  decomposed  by  light  (especially  by  the  solar  rays) 
becomes  olive-coloured,  and  is  resolved  into  metallic  mercury  and  the  red  oxide."  It  is 
odourless,  tasteless,  insoluble  in  water  and  alkalies,  but  is  soluble  in  nitric  and 
aoetio  acids.  By  the  action  of  hydrochloric  acid  it  forms  water  and  calomel.  When 
lieated  it  is  first  decomposed,  and  then  completely  dissipated. 

Chardcterigtics, — Heated  in  a  glass  tube,  it  evolves  oxygen,  while  metallic  globules 
are  sublimed.  Dissolved  in  diluted  nitric  acid,  it  forms  a  protomercurial  salt,  known 
by  the  before-mentioned  characters  for  these  substances. 

Composition. — The  composition  of  this  oxide  is  as  follows  :— 

Jliomt      Eg.  Wl,        Pir  Cent.       Stfitrihn.        Thinard. 

Mercury 2     .    .     200     .    .    96.15    .    .     96.2     .    .     96.16 

Oxygen 1     .    .        8     .     .      3.85    .    .      3.8     .    .      3.84 

Suboxide  or  Mercury     1     .     .    208     .    .  100.00    .    .  100.0    .    .  100.00 

PuRiTT. — Digested,  for  a  short  time,  in  dilute  hydrochloric  acid,  the  solution, 
when  filtered,  should  form  no  precipitate  with  either  potash  or  oxalate  of  ammonia. 
If  any  red  oxide  had  been  dissolved,  the  potash  wotdd  throw  it  down  as  a  reddish 
ix  yellowish  hydrate.  If  any  carbonate  of  lime  had  been  present,  the  oxalate  would 
recognise  the  presence  of  calcium  in  the  solution. 

Physiological  Effects. — Pure  suboxide  of  mercury  is  one  of  the  least  irrita- 
ting of  the  mercurial  preparations,  and,  therefore,  when  swallowed,  does  not  produce 
much  disorder  of  the  alimentary  canal.  In  small  doses  it  acts  as  an  alterative  and 
porgative.  When  taken  in  repeated  doses,  its  constitutional  effects  are  similar  to 
those  of  other  mercurials. 

Uses. — Mr.  Abemethy  employed  it  as  a  fumigating  agent.  The  following  are 
his  directions  for  usine  it :  Place  the  patient  in  a  vapour  bath,  in  a  complete  suit 
of  under  garments,  with  a  cloth  around  his  chin.  Two  drachms  of  the  oxide  are 
then  to  be  put  on  a  heated  iron  within  the  machine  in  which  the  patient  is  sitting. 
After  oontinuinff  in  the  bath  for  about  fifteen  or  twenty  minutes,  the  body  is  found 
to  be  covered  with  a  whitish  powder.  The  patient  should  be  placed  in  bed,  and  lie 
in  the  same  clothes  till  morning,  and  then  go  into  a  tepid  bath.    By  this  mode  of 
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proceeding,  Mr.  Abtimcthj  aajs  Lc  has  kuown  salivation  induced  in  forty-cighl 
hours. 

Suboxide  of  meronry  is  rurely  emptojed  aa  an  internal  remedy;  indeed,  tts  Tur- 
ing composition  is  a  strong  objection  to  ita  use.  As  an  external  application,  itbu 
been  used  in  the  form  of  oinlmf.nt  (composed  of  one  part  of  oxide  and  three  parU 
of  lard),  and  also  suttpended  in  a  weak  solutioa  of  chloride  of  calcium,  ander  the 
name  of  hhck  Kcuh. 

Administration, — For  internal  nae,  the  tjose  is  from  half  a  grain  to  two  or  thns 
graina. 

LOTIO  NlCai;  ^'(M-*  Wnth;  Aqua  MrrcariulU  nigra;  Aqua  Phayaiimtea  tttilU. 
— Tbia  ia  prep ured  by  adding  calomel  to  limo-water.  The  proportions  of  iha  iit|^ 
dieuta  may  be  varied,  but  in  general  one  drachm  of  calomel  is  used  to  a  pint  of  line- 
water.  Suboxide  of  mercury  precipitates,  and  chloride  of  calcium  remains  to 
solution.  As  the  efficacy  of  the  wash  depends  on  the  euboxide,  the  bottle  mual  bt 
well  shaken  every  time  of  using  it.  This  compoooJ  is  a.  favourite  application  to 
veuereul  »orcs  of  almost  all  kinds — in  most  being  serdceuble,  in  few  or  uooe  being 
hurtful. 


135.  HYDRARGYRI  OXYDUM  RUBRUM.  - 
OF  MERCURY. 

Formula  HgO.     EqviraleiU  Ifrighl  108. 


RED  OXIDE 


History. — This  is  the  peroxide  or  hiTu>:ridc  of  mercury  of  some  writ«ra.  Oebec* 
describes  the  method  of  making  that  variety  of  it  which  is  prepared  by  calcioatioB, 
and  which  was  formerly  called  red  precipitalc per  le  (mrreuriut priEripituta*  rtbtr 
per  le),  or  calcined  mcreurff  (hydrari/ffnim  calcinntum).  He  calls  it  eoai/niaUd 
mercury . 

Prki'ARATION. — This  compound  may  he  prepared  either  by  precipitin  ion  or  by 
calcination.  In  the  first  process-  n  solution  of  potash  is  added  to  a  solution  k 
corrosive  sublimate. 

Id  this  process  one  equivalent  of  corrosive  sublimate  is  decomposed  by  an  eqaiva- 
Icot  of  potnab,  and  yields  one  equivalent  of  red  oxide  of  mercury,  and  an  equivalent 
of  chloride  of  potassium.     HgCH-KO=HgO+KCl. 

In  (he  second  process  mercury  )S  exposed  to  a  heat  of  about  000°  F.,  in  a  glui 
vessel  with  a  narrow  mouth  and  broad  bottom,  until  it  la  converted  into  red  scal<& 

Tbe  boat  vaporizes  the  mercary,  which  in  this  state  attracts  oxygen  from  the  air, 
and  forms  this  red  or  peroxide.  The  long  neck  of  the  vessel  prevents  the  escape 
of  the  vapours  of  the  newly-formed  oxide. 

The  process  is  a  very  tedious  one,  occupying  several  weeks  :  so  that  Geber'B  re- 
mark was  correct  that  "  it  is  a  most  diffioult  and  laborious  work,  even  with  the  pn- 
fmindnesB  of  olear-aightad  industry."  Tbe  apparatus  which  Mr.  Boyle  contrived  fcr 
the  monnfacture  of  it  was  long  termed  "  jioyli^s  Bell,"  from  a  notion  that  Uie 
mercury  was  tortured  in  it, 

Propertieb. — When  prepared  by  precipitation,  it  is  in  the  form  of  an  orange-red 
powder :  but  when  made  by  caldnation,  it  occurs  in  small  brilliant  scales  of  a  mby 
red  colour.  Both  varietiea  agree  in  the  following  properties :  they  are  odouritB, 
have  an  acrid  metallic  taste,  are  very  slightly  solnble  in  water,'  but  readily  soluble 
in  both  nitric  and  hydroehlorie  acids.  They  are  decomposed  and  reduced  by  beat 
and  solar  light;  the  precipitated  variety  is  more  readily  acted  upon  by  solar  light 
than  the  variety  made  by  calcination. 

Charaelfristics. — When  heated  in  a  glass  tube  by  a  spirit-lamp,  it  is  decomposed 
into  oxygen  and  mercury:  tbe  first  may  be  recognised  by  a  glowing  malcb,  tfae 
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eeeond  condenses  in  small  globtdes.  It  dissolves  completely  in  hydrochloric  acid ; 
the  soluti<m  contains  corrosive  sublimate^  which  may  be  known  by  the  tests  here- 
after to  l>o  mentioned  for  this  substance. 

Composition. — The  composition  of  this  substance  is  as  follows : — 

Momi,        Eg,  Wt.        Per  Cent.         Se/itrdm.         Donovan. 

Mercury 1      .     .      100     .     .     92.69     .     .     92.68     .     .     92.75 

Oxygeu 1      .     .  8     .     .       7.41    .     .      7.32     .     .       7.25 


Red  Oxide  of  Mercury  .      1      .     .      108     .     .   100.00     .     .100.00     .     .100.00 

Ked  oxide  of  mercury  prepared  by  precipitation  usually  contains  some  water. 

PuBiTT. — Bed  oxide  of  mercury  should  be  completely  dissipated  by  heat,  and 
be  insoluble  in  water.  Its  solution  in  nitric  acid  should  be  unaffected  by  nitrate  of 
silver,  by  which  the  absence  of  any  chloride  is  shown.  If  an  insufficient  quantity 
of  potash  be  employed  in  the  preparation  of  the  precipitated  variety,  the  product  is 
brownish  or  brick-dust  coloured,  and  contains  oxichloride  of  mercury  (composed, 
according  to  Soubeiran,*  of  HgCl,8HgO). 

Phtsiologioal  Effects. — Red  oxide  of  mercury  is  a  powerful  irritant,  and  when 
taken  internally,  even  in  small  doses,  readily  excites  vomiting  and  purging :  large 
doses  excite  gastro-enteritis.  Orfila^  found  that  the  red  oxide,  obtained  by  precipi- 
tation from  ^ur  grains  of  corrosive  sublimate,  killed  a  dog  in  eighteen  minutes. 
The  constitutional  effects  of  this  preparation  are  the  same  as  those  of  mercurials 
generally. 

Uses. — ^Red  oxide  of  mercury  is  rarely  employed  as  a  medicine.  It  has  been 
applied  as  an  escbarotic,  either  in  the  form  of  powder  or  ointment.  Internally,  it 
was  formerly  exhibited  to  excite  salivation  in  venereal  diseases,  but  is  objectionable, 
especially  where  the  bowels  are  morbidly  irritable.     It  is  rarely  or  never  used  now. 

In  pharmacy  it  is  employed  in  the  preparation  of  cyanide  of  mercury. 

Administration. — The  dose  of  it  is  from  a  quarter  of  a  grain  to  one  grain,  given 
in  the  form  of  a  pill,  in  combination  with  opium. 

LOTIO  PLATA;  Lotio  (sen  Aqua)  Phcu/edsenica ;  Yellow  or  Phagedenic  Wash, — 
This  compouna,  which  was  formerly  in  frequent  use,  is  prepared  by  adding  corro- 
aive  sublimate  to  lime-water.  The  proportions  vary  in  different  formulas.  The 
quantity  of  sublimate  should  not,  I  think,  exceed  two  grains  to  an  ounce  of  lime- 
water  :  the  usual  proportions  are  thirty  grains  to  sixteen  ounces  of  lime-water.  '  The 
preparation,  then,  consists  of  the  hydrated  red  oxide  of  mercury  (which  precipitates), 
chloride  of  calcium,  and  caustic  lime ;  the  two  latter  being  in  solution.  But  if  the 
quantity  of  corrosive  sublimate  exceed  Sy^^^th  grains  to  an  ounce  of  lime-water,  the 
precipitate  is  brown  or  brickdust  coloured,  and  contains  oxichloride  of  mercury, 
while  the  clear  liquor  holds  in  solution  some  hydrargyro-chloride  of  calcium ;  that 
is,  a  saline  combination  in  which  chloride  of  calcium  is  the  base,  and  corrosive 
sublimate  the  acid."  Yellow  or  phagedenic  wash  is  applied,  by  means  of  lint,  to 
venereal  and  scrofulous  ulcers.  Dr.  Hintze^  used  it  with  advantage  in  chronic 
ulcers  which  succeed  to  burns.  It  should  be  well  shaken,  and  used  in  the  turbid 
state. 


168.  HYDRARGYRI  NITRICO-OXYDUM.— NITRIC  OXIDE 

OP  MERCURY. 

History. — This  preparation  was  known  to  Raymond  Lully  in  the  latter  part  of 
the  thirteenth  century.     It  is  commonly  termed  red  predpitated  mercury  (mercu' 

*  Dumas,  Traiti  de  Chimie^  iii.  615.  *  Toxicol.  Crin. 

"  Guibourt,  Joum.  Chim.  Mid.  iii.  377;  also  Pharm.  Raisonnie^  i.503'   and  Soubciran,  youv.  Traiti 
dt  Pharm.  ii.  5'20. 

*  Brit,  and  For.  Med.  Rev.  April,  1836. 
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nus   precipitalus  ruber),  or,  for   brevity,   red  prfcipilate.      The   Dnblin  College 
[as  well  as  the  U.  S.  I'hiirm.^  lerins  it  Jiydrar/jyri  atydvm  rubrum. 

PRCPAEATTON. — All  the  Britiah  Colleges  give  directioQB  for  the  preporatioa  of  it. 

TliB  ZonAm  CoBip  orders  of  Mercnry  Ibiij ;  Nilrio  APid  r^xriij ;  Diililled  WbIct  Oij,  Ifa 
them  in  »  ptnper  tmipI,  unJ  «pply  a  genllo  Lent  until  iho  niBreiirc  is  dissolved.  Boil  dmm 
ibe  liquor,  and  rub  whal  letnains  in  powder.  Put  This  inio  anmher  very  ahBllow  vutal ;  Itaeo 
apply  s  flow  fira,  and  grailunlly  incrMSo  JI  uolil  red  vnpour  oeatet  to  rise. 

Tbe  Edinburgh  Collmt  direcu  of  Mercury  ^viij  ;  DiluUd  Nitric  Acid  (_D.  IB30)  fjv.  Du- 
taWe  hsiror  Ihe  mercury  in  the  acid,  wiib  ihe  aid  of  a  moderate  bealj  Mid  continue  the  hiBt 
till  B  dry  salt  i«  formed.  Triluiale  Ihe  rest  of  the  mercury  wiih  iho  salt  lill  a  fine  unifbltQ 
powiler  Iw  obtained ;  hem  ihe  powder  in  ■  porcelain  vessel,  and  conannlly  slir  it  till  odd  fame* 
cease  to  be  dischaiged. 

The  OubHn  Calint  orders  of  pare  Mercury  ^viij;  pure  Nitiio  Acid  fjiij;  Dinilled  Welet 
^vj.  In  the  ncid,  diluted  with  the  water,  dlgc*i  the  mercury,  using  at  tlrila  very  genlln  he«t,bal, 
when  the  action  has  crnsod,  finally  boilinR  for  a  few  minutes;  and,  having  decanted  the  wId- 
lion,  evaporate  to  dryness.  Let  the  residuum,  first  reduced  to  powder,  be  tianiferred  toa 
■halktw  ca«  iron  pot  with  a  flat  bottom,  and  loosely  covered  bya  flratite  lid;  and  in  Ihi*  Mil 
be  exfiosed  lo  Ihe  bent  of  n  slow  Ore  until  red  vapours  cease  la  be  given  olE  The  hetit  mnil 
low  be  withdrawn,  and,  when  the  pot  has  cooletl,  its  contents  shoald  be  transferred  lo  bottlM. 
The  U.  a.  Warm,  directs  of  Mercury  thirty-si*  ounces;  Nitric  Acid  eighteen  fluidouDOM; 


wK;^ 


e  Ihe 


villi  n 


I  Ibe  dry  mats  into  powder,  and  beat  it  io  • 
ihallow  vessel  till  red  vapours  cense  to  rise] 

This  compound  is  best  prepared  on  n  large  scale,  for  it  cannot  be  so  well  procured 
of  the  bright  omnge'rcd  colour,  and  cryslalHuc  or  waly  appearance,  usually  con- 
sidered desimble,  when  only  small  quA.utilics  of  materials  are  employed.  Soma 
advise  a  larger  quantity  of  nitric  acid  to  be  employed  than  is  directed  in  the  Lon- 
don Pharmacopceia.  The  reduction  of  the  nitrate  to  powder  is  objectionable,  as  it 
ditnioisbes  tbe  crystalliDc  appearance  of  the  oxide.  Mr.  Brando'  says,  '■  the  nilnte 
requires  to  be  constantly  stirred  during  the  prw^esa,  which  is  asually  pcrfortned  in 
a  cast-iron  pot,"  But  in  general  a  shallow  earthen  dish  is  employed,  with  a  secoiid 
one  inverted  over  it,  and  care  is  token  not  to  disturb  tbe  nitrate  daring  the  opeT»- 
don.  The  heat  of  the  sand-bath  is  employed.  Indeed,  some  have  asserted  that  the 
finest  product  is  obtained  when  tbe  calcination  is  performed  in  the  same  vessel  in 
which  the  nitrate  was  formed,  and  without  stirring. 

When  quicksilver  and  the  diluted  nitric  acid  are  digested  lAgetber,  the  metal  is 
oxidised  at  tbe  expense  of  part  of  the  and,  while  hinoxide  of  nitrogen  escapes,  and, 
combining  with  oxygen  of  the  air,  becomes  nitrous  acid,  Tbe  oxidixcd  metal  nnites 
to  some  undecomposcd  nitric  acid  to  form  a  nitrate  of  the  suboxide.  6ilg-f'l^'0* 
—  NO+3(Hg^,NO'). 

When  this  nitrat«  is  heated,  decomposition  takes  place :  the  nitric  ncid  yields 
oxygen  to  the  suboxide  of  mercury,  which  thereby  beeoraea  red  oxide  of  merctuy, 
whije  nitrons  acid  (or  its  elements)  escapes.     Hg*(:),N'O  =  2Hg0+N0'. 

Some  pernitrate  of  mercury  usually  remains  un decomposed,  but  the  quantity  is 
small,  jlr.  Brande  states,  that  100  pounds  of  mercury  and  48  pounds  of  nitric 
acid  (sp.  gr.  1-48},  yielded  11'2  pounds  of  nitric  oxide  of  mercury.  Ilence  thiM 
pounds  of  nitrio  acid  must  have  remained  in  oombination  with  tbe  oxide. 

PBOPERTIKS. — It  occurs  in  bright  tile-red,  or  scarlet,  cryslotline  grains  or  soalo. 
Dr,  Barker*  found  that  1000  ports  of  wnter  took  up  0,62  of  this  oxide.  The  oilier 
properties  and  characteristics  of  this  compound  are  the  same  as  those  of  the  lul- 
mentioned  preparation  (see  hgdrargi/Ti  arydum  rulrtfm). 

Pdhitt. — The  presence  of  some  andeoomposed  nitrate  may  be  rccigniiiKl  br 
beating  tbe  suspected  nitric  oxide  of  mercury,  when  nitrons  vapours  are  ctoItm, 
snd  by  boiling  in  water,  when  a  solution  b  obtained,  from  which  lime-water  and 
hydroBuIpburio  acid  ibrow  down  precipitates.  The  nitric  oxide  of  mercury  is  oom* 
plotely  dissipated  by  heat;  hence  the  presence  of  noa- vela  tile  matters  (ns  red  lead) 
might  be  readily  detected.     Heated  before  the  blowpipe  on  charcoal,  tbe  n 
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oxide  18  reduced  and  dissipated^  but  if  red  lead  be  present,  globules  of  metallic  lead 
will  be  left  behind. 

It  consists  of  ciystalline,  brilliant  red  scales.  On  the  application  of  a  strong  heat,  it  is  dissi- 
pated, no  nitric  Tapouis  being  emitted.  It  is  soluble  in  both  hydrochloric  and  nitric  acids.— 
Fh.Lmd. 

Entirely  soUible  in  muriatic  acid:  heat  decomposes  and  sublimes  it  entirely  in  metallic  glob- 
ules, without  any  discharge  of  nitrous  fumes. — Ph.  ^Ed. 

Phtsiologioal  Effeots. — Its  local  action  is  that  of  a  powerful  irritant  (vide 
hydrargyri  oxydum  ruhrum).  But  the  presence  of  nitrate  of  mercury  in  the  nitric 
oxide  renders  its  topical  action  more  energetic.  Its  constitutional  effects  are  the 
same  as  those  of  other  mercurials. 

Fabricius  Hildanus,  Bartholinus,  Langius,  and  Jacobs*  have  reported  cases  in 
which  the  external  use  of  this  agent  gave  rise  to  salivation  and  other  constitutional 
effects  of  mercury.  In  the  case  mentioned  by  Jacobs,  death  resulted  from  the  ap- 
plication of  it  to  a  wart  on  the  face. 

Frederic  Hoffman,  Ploucquet,  Girtanner,*  and  more  recently  Mr.  Brett,*  have 
related  instances  of  poisoning  by  its  internal  employment. 

Usss. — ^Internally  it  has  been  administered  in  the  form  of  pill  in  venereal  dis- 
eases, but  the  practice  is  highly  objectionable. 

As  an  external  agent  it  is  used  in  the  form  of  powder  (obtained  by  levigation)  or 
cnntment ;  the  latter  is  officinal.  As  a  caustic,  it  is  sprinkled  over  spongy  excres- 
cences, venereal  warts,  chancres,  indolent  fungous  ulcers,  &c.  Mixed  with  eight 
parts  of  finely-powdered  white  sugar,  it  is  blown  into  the  eye  with  a  quill  in  opacity 
of  the  cornea.* 

DNffllEfTDI  HTDRAR6TRI  NITWCO-OXTDI,  L. ;  Ungutntum  Oxuli  Hydrargyri,  E.  ; 
Unguentum  Hydrargyri  Oxydi  Ruhri,  D.  [U.  8.]. — (Finely-powdered  Nitric  Oxide 
of  Mercury  3J5  White  Wax  3u>  ^^  S^j*  Mix,  L, — The  Edinburgh  College 
employs  Nitric,  Oxide  of  Mercury  ^j ;  Lard  §viij.—- The  Dublin  College  uses  of  Bed 
Onde  of  Mercury  Jj ;  Ointment  of  White  Wax  5vij  [Sj?  ^-  'S'.].) — ^This  ointment 
undergoes  decomposition  by  keeping ;  its  colour  changing  from  red  to  gray,  in  con- 
sequence of  the  partial  deoxidation  of  the  nitric  oxide  of  mercury.  Dr.  Duncan^ 
says  the  presence  of  resin  quickly  causes  it  to  become  black.  It  is  a  valuable  stimi^i- 
lant,  and  is  frequently  applied  to  indolent  sores  and  ulcers,  when  we  require  to 
increase  the  quantity,  and  improve  the  quality,  of  the  discharge;  to  inflamed  eye- 
lids (ophthalmia  tarn),  chronic  conjunctivitis,  &c. 


187.  HYDRARGYRI  SULPHURETUM.— SULPHURET  OF 

MERCURY. 

Formula  HgS.    EquivakfU  Weight  116. 

Two  forms  of  this  compound  are  used  in  medicine,  one  crystallized  or  red,  the 
other  amorphous  or  black. 

1.  Hydrargyri  Sulphuretuxn  Crystallizatum  vel  Rubnun. — 
Crystallized  or  Red  Sulphuret  of  Meroury. 

HiSTORT. — Crystallized  or  red  sulpharet  of  mercury  was  known  in  the  most 
ancient  times.     Vermilion  is  mentioned  twice  in  the  Old  Testament;^  Theophrastuai^ 

*  Quoted  by  Wibmer,  Wirkung  d.  Arxneim.  iii.  69.  •  Wihmer,  op.  eit. 

'  Lond.  Med.  Gaz.  ziii.  117.    A  case  of  poisoning  with  it  if  aU«  recorded  in  the  Lancet  for  1836-37,  vol. 
i.p.401. 

*  Bfackenzie,  On  Disetisei  of  the  Eyey  2d  edit.  p.  584. 

*  Edinb.  Dispensatory.  *  Jeremiah^  xxii.  14;  Exekiel,  zziii.  14. 
^  De  LapidibMSf  p.  309,  ed.  HeinS}  1613 ;  HilPs  translation,  2d  edit.  p.  227,  1774. 
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s  of  cinnabar  (xirrdSapi,  i^tnnnfian't)  one  natiTe,  the 
sulpburct  of  mercury ;  ttic  second,  ba  aajra,  was  a 


states  that  there  are  two  k 
other  iactitioud;  the  first  i 
scarlet  Eand. 

Oeigcr'  found  it  in  the  colouring  matter  of  the  old  Egyptian  tombs.  It  was  fiir- 
merly  ctdled  minium.'  It  is  sometimea  termed  bC/a/phurct  of  mercurj/  (hytlmrgyri 
hisulphtretvm). 

Natural  History. — The  principal  repositories  of  native  einnnbar  (eitiruiharit 
nativa)axti  Idria,  in  Carniob,  and  Alaiaden,ia  Spain.  It  occurs  both  massiTe  ud 
crystallized;  the  primary  form  of  ila  crystals  being  the  acute  rhombohedron. 

Preparation. — Two  of  the  British  Colleges  give  directions  for  the  prepantion 
of  this  compound. 

Thp  ionrfouCtlftjf  oritersirMewiiiy  Biji  Sulphur  J  e,     Mell  tliE  (iilphur.a.lil  tfie  mereoi7, 


leW   lip.     Then  .  ,  .    _ 

Loilly,  raduce  it  [ibe  moir]  Vo  powilti,  and 


;  Sulphur  eight  oiiiicei.  Mix  the  nwreuij 
le  tnass  begins  lo  awell,  rerrtoTe  ihe  Tvnel 
I  pioTL'iiiaainlHisiiiin;  iben  >ub  ib«  mMi 

rcnry  and  sulphur  to  oombine  and  form 

When  large  quantities  of  sulphur  and 

sion  and  flame  are  produced.     By  snbli- 

to  cinnabar  or  the  red  or  crystallised 


The  process  of  the  Edajturgh  CeUtgi  ii  similar. 

(The  U.  S.  Fliarm.  direcrs  of  Mercury  forty  ounc 
with  the  melleil  sulpbar  over  a  Are,  anil  a»  soon  at 
from  tlie  fire,  and  cover  i[  with  coniidonible  force, 
inlo  powder,  and  lubliine  ] 

In  this  process  the  beat  enables  the  men 
black  or  amorphous  snlphuret  of  mercury, 
mercury  are  heated  together,  a  slight  expli 
mation  tbo  black  snlphuret  is  converted  ii 

Properties. — Artificial  cinnabar  has,  in  the  mass,  a  dark  reddish -brown  crystal- 
line appearance;  but,  when  reduced  to  a  fine  powder,  is  of  a  beautiful  scarlet-red 
colour,  and  is  then  termed  vemtilion.  It  is  tasteless,  odouHe^s,  insolublo  in  water 
or  alcobol,  and  unalterable  in  tbe  air.  It  ig  fusible  and  volatile.  It  barm  in  the 
air  with  a  bine  flame,  the  sulphur  uniting  with  oxygen  te  form  sulpburons  acid, 
wbile  the  mercury  h  dissipated  in  a  vaporous  form. 

Charactei-ittic*. — Heated  in  a  glass  tube,  with  potash,  it  evolves  toereorialTapMir, 
which  condenses  into  liquid  globules  of  ibis  metal.  The  residue,  which  is  sulphniet 
of  potaasiam,  gives  ont  hydrosulphurio  acid  on  tbe  addition  of  Lydroohlario  acid. 
The  colour  of  tnnnabar  deepens  under  the  influence  of  heat, 

Composition. — Its  composition  is  as  follows ; — 

Errhommmti 
Jrom.         Eq.  in.  Ptr  Ctnt.         Guibourl.         Sifilr6m. 

Mercury I 100  ...  .  80.21  ....  86.ai  ....  8fi.S8  . 

Sulphur     1 16  ...  .  13.79  ....   13.70  ....  13.71   . 


SulpborEl  of  Mercury   1 


.   119  . 


10rj.00  .  .  .    100.U0  .  .  .    100.000 


I 


PimiTT. — Pure  cinnabar  is  totally  evaporated  by  heat,  and  is  insoluble  in  nitm 
or  hydrochloric  acid.  If  minium,  or  red  lead,  be  intermlKed,  we  may  recogniac  ii 
by  boiling  in  acetic  acid,  by  whicli  acetate  of  lead  is  procured  in  aolntion  :  tliia 
forms  a  black  precipitate  with  bydrosulpburic  acid,  white  with  the  sulphates,  and 
yellow  with  iodide  of  potassium.  Itealgar,  or  snlphuret  of  aisenicum,  may  be  de- 
tected by  boiling  the  suspected  cinnabar  in  solution  of  caustic  potash,  supersatiml- 
ing  with  nitric  acid,  and  passing  a  onrrent  of  hydrosniphnrio  acid  through  it,  by 
a  yellow  precipitate  (_jVsS';  is  obtained.     Earthy  itupnrities  are  not  V<d^ 


wbjch  t 


tile. 


rot;  and  on  poiaih  being  added  to  h.  ii  runt  inioglobules  of  meroury^ 
rely  by  heat,  and  wiiboai  wmy  tneUllio  clobulet  being  fMtned."— W 


■  Hitwli.d.PkaTm.t.ytAtt,iw.  •  Piiif,  Sjlt.  A'al.  llb.uIJll.MIi.».«d.  VUp. 

•  Fall  detail*  rc^Hcllne  lbs  Oatch  mrlbod  nf  magDrutoiiiu  eiBBahu  are  eiT«B  ia  thi  Jus.  4(  CMK 
[T.SSi  «DdlaAlkiB>s£>er.^CUint(frf,Tol.ii.p.8;. 
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Physiologioal  Effects.— According  to  Orfila,*  pure  cinnabar  is  inert ;  for  be 
fonnd  no  effects  were  prodaoed  on  dogs  by  half  an  ounce  when  either  applied  to 
woands  or  taken  into  the  stomach.  These  results  being  opposite  to  those  obtained 
by  Smith,*  it  has  been  presumed  that  the  latter  must  haye  employed  an  impure 
sulphuret 

The  vapour  obtained  by  heating  cinnabar  in  the  air  is  poisonous,  but  this  is  not 
in  opposition  to  Orfila's  experiments,  since  this  vapour  is  not  sulphuret  of  mercury, 
but  a  mixture  of  the  vapour  of.  mercury  (either  in  the  metallic  or  oxidized  state) 
and  of  sulphurous  acid  gas. — Schenkius'  has  related  the  case  of  a  young  man  who 
died  from  the  use  of  this  vapour,  and  Hill*  saw  cough,  violent  salivation,  diarrhoea^ 
&C.J  produced  by  its  inhalation. 

Uses. — Cinnabar  is  used  merely  as  a  fumigating  agent,  in  venereal  ulcerations  of 
the  nose  and  throat.  The  method  of  using  it  is  this :  About  half  a  drachm  is 
placed  on  a  heated  iron,  and  the  fumes  inhaled  as  they  arise.  lu  the  shops,  a 
copper  apparatus,  with  iron  heater,  .is  sold  for  the  purpose.  In  the  absence  of  this, 
the  sulphuret  is  to  be  placed  on  a  hot  iron  shovel,  and  the  vapour  inhaled  by  the 
patient  through  a  funnel.  The  irritating  nature  of  the  sulphurous  vapour  usually 
excites  coughing,  and  is  injurious  in  persons  disposed  to  phthisis.  Hence  the  oxide 
of  mercury  is  to  be  preferred  for  fumigation. 

Administration. — When  employed  internally,  cinnabar  has  been  given  in  doses 
of  from  ten  grains  to  half  a  drachm.  For  the  purpose  of  fumigation,  half  a  drachm 
may  be  employed. 


52.  Hydrargyri  Sulphuretum  Nigrum  vel  Amorphum. — Amor- 
phous or  Black  Sulphuret  of  Meroury. 

History. — Amorphous  sulphuret  of  mercury  with  excess  of  sulphur  (hi/drar^ 
gyri  sulphuretum  cum  mlphure)  is  commonly  called  mthiaps  mineral  {sethiopi  mine' 
rali8)f  and  is  usually  known  in  the  shops  as  the  black  sulphuret  of  mercuri/  (Ay- 
drargyri  sulphuretum  nigrurrC). 

It  is  stated  that  the  Chinese  used  it  long  before  it  was  known  to  Europeans. 
Harris,  in  1689,  first  taught  the  method  t)f  preparing  it  by  trituration. 

Preparation. — The  London  and  Dublin  Colleges  ordered  this  compound  to  be 
prepared  by  rubbing  together  equal  weights  of  mercury  and  sulphur. 

[The  same  directions  are  given  by  the  U.  S.  PharmJ] 

pROP^TiES. — It  is  a  heavy,  black,  tasteless,  odourless  powder,  insoluble  in  water. 
When  heated,  it  fuses,  and  is  completely  dissipated. 

Characteristics, — By  boiling  in  caustic  potash  liquor,  we  obtain  a  solution  of  suU 
phuret  of  potassium.  The  residue  is  black,  but  possesses  all  the  before-mentioned 
chemical  characteristics  of  cinnabar. 

Composition. — If  this  compound  be,  as  Mr.  Branded  supposes,  a  mixture  of* 
sulphuret  of  mercury  and  sulphur,  the  proportions  must  be : — 

Per  Cent. 

Sulphuret  of  Mercury 58 

Sulphur 42 

Hydrargyri  Sulphuretum  cum  Sulphure,  Ph.  Lond.  .  .  .  100 

Purity. — Free  mercury  may  be  detected  by  its  communicating  a  white  stain  to 
gold.  Charcoal  may  be  detected  by  its  not  volatilizing  by  heat.  Animal  charcoal,, 
by  this  character,  as  well  as  by  the  presence  of  phosphate  of  lime  in  the  residue. 
•Tersulphuret  V)f  antimony  may  be  recognized  by  boiling  in  hydrochloric  acid,  and 
applying  the  before-mentioned  tests  for  terchloride  of  antimony. 


<  Arehiv.  Gin.  d«  Mid.  zix.  330. 

'  Ohnerv.  I.  vii. 

»  Manual  o/Pharmaey^  3d  edit.  329. 


•  Chrintiion,  Trent,  on  PoisonSj.Zd  edit.  395u 

*  Edinb.  Med.  Estays,  iv. 
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PnTSlOLooiCAl.  Efpeots. — According  (o  the  exporimente  of  Orfila,  this  prepa- 
ration, like  the  lust,  posBcsses  little  or  no  activity.  The  late  Dr.  Duncan'  abo  tells 
w  that  he  has  given  it  in  dosee  of  several  drachma  foraconsiderable  length  of  lime 
with  Bciircely  any  effect.     It  is  commonly  regarded  as  alterative. 

Uses. — U  has  been  used  iD  glundular  diseases,  especially  of  children,  and  kin  la 
ontaneous  diseases. 

Abministbation. — Tlio  dose  for  adults  is  from  5  to  30  grains. 


168.  HYDRARGYRI  SULPHATES.  —  SUIJ'HATES  OP 
MERCURY. 

There  are  probably  four  compounds  of  sulphuric  acid  with  the  oxides  of  mercarr. 

SiilpliBle  or  llie  Siihoilrle  of  Memiiy Hi:V,SO> 

TribnsicSulphate  of  ibeOxi>ls  or  Mercury.. 3HgO,SO» 

SulphtiB  of  iho  OiidB  of  Mercury     Hg030» 

Suiieraul[.hnlB  of  Ihe  OiiJe  of  Mercury HgO^SO'Cl) 

Of  tbege,  two  only  vUl  require  separate  notice  here — namely,  the  second  tul 
tiird. 


-Yellow  Subsulphate  of 


1.  Hydrargyri  Subsulphas  FlaTUB.- 
Meroury. 

Formula  SHgO.SO".     tJjuivalnil  RngAf  304. 

History. — This  compound  was  known  to  Croll  in  (be  sixteenth  centnry.  It  tu 
been  termed  hir/irih  (or  hirhilK)  fniiirral  fjurpelhvtn  minwafc),  from  its  rcseinbUnce 
in  colour  or  action  to  the  root  of  the  Iponura  Tarptl/ium.  It  has  been  known  by 
various  other  nitraes;  as  the  tn'l/atic  tuiji/uiie  ofikt  oxiih  (or  peroxide)  of  menvy, 
the  mt-pfrsiilphale  of  niTrcury,  or  the  hydraTrjyri  nxt/ilum  tulpliurtaim. 

Preparation. — It  is  obtained  by  triturating  Persulphate  of  Mercury  with  warn 
water.  The  yellow  powder  which  is  obtained  is  to  be  well  washed  with  distilkd 
water. 

By  the  action  nf  water  there  are  obtained  a  soluble  supersulphate  and  a  diffionltly- 
BOlnblo  subsulpliute  of  mercury. 

Properties. — It  is  a  heavy,  lemon  .yellow,  iuodorons  powder,  having  an  aetii! 
taste.     It  requires  2000  parts  of  wat*r  at  60",  or  600  parla  at  212",  to  dissolve  it 

Charnrlcritlici. — Wlien  healed  in  a  tube,  sulphurous  ncid  is  evolved,  and  globuln 
of  mercury  aubtimcd.  Boiled  with  caustic  potash  or  soda,  the  red  or  pcroiide  pre- 
cipitates, and  a  solution  of  sulphate  of  potash  is  ohtmned,  known  to  be  a  eolpbiia 
by  chloride  of  barium. 

Composition. — Its  composition  is  as  follows : — 

Alomt.  Eq.  Wl.  Ptr  Cm.  Kant.  GfMtr. 
...  3  ...  334  ..  .  89.01  .  .  .  Se.90  .  .  .  8&4I 
.  .   1  .  .  .    40  .  .  .  t(J.Oll  .  .  .  I0.9S  ...  IJJI 


.  30*  .  .    100.00  . 


^H  *  B>ik«r 


YoKow  SubiulphnlB  of  Mercury  1  . 

Phtkio LOGICAL  EFFECTS — In  small  quantiUes,  it 
and  ptjalism.     Taken  into  the  nostrils,  it  excites  Gnecxii_ 
Steniel'  mentions  a  fatal  case  from  its  internal  use. 

Uses. — It  is  sometimes  used  as  an  emetic  in  cases  of  swelled  testicle,  to  proowU 
absorption  by  its  nauseating  and  emetie  actioD.*  It  was  formerly  given  at  the  com- 
mencemont  of  a  mercurial  course.     As  an  errhine,  it  has  been  odminislDral  it 
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ehrooio  opliihalmia  and  affections  of  the  brain — as  incipient  hydrooephalos.     As 
an  alterative,  it  has  been  given  in  the  scaly  diseases  (lepra  and  psoriasis). 

Administration. — As  an  alterative,  the  dose  should  not  exceed  half  a  grain,  or 
at  most  a  grain.  As  an  emetic,  it  is  given  to  the  extent  of  five  grains,  in  which 
dose  it  causes  violent  vomiting.  As  an  errhine,  a  grain  should  be  mixed  with  four 
or  five  of  some  mild  powder,  as  starch  or  liquorice  powder.  It  is  rarely  given  for 
tnj  other  purposes. 

2.  Hydxaxgyri  Persulphas.  —  Persulphate  of  Mercury. 

Formula  HgO^SO^.    Equwakni  Weight  148. 

Bydrargyri  AcijpAiif,  D. ;  Sulphate  of  the  Peroacide  of  Mercury ;  Biptrtulphate  of  Mereury.  Thig 
preparation  is  not  used  in  medidine  either  as  an  internal  or  external  remedy;  bat  in  pharmacy 
it  serves  for  the  preparation  of  several  other  mercurial  compounds ;  as  calomel,  corrosive  subli- 
mate, and  subsulphate  of  mercury. 

The  Dublin  College  orders  of  Quicksilver  of  commerce  Jx;  Oil  of  Vitriol  of  commerce  f^W* 
Place  the  quicksilver  and  oil  of  vitriol  in  a  porcelain  capsule,  and  apply  heat  until  eifervescence 
eeases,  and  nothing  remains  but  a  white  and  dry  crystalline  salt. 

^  The  London  and  Edinburgh  Colleges  give  directions  for  the  preparation  of  this  compound,  in 
die  processes  for  the  manufacture  of  calomel  and  corrosive  sublimate. 

This  salt  is  an  opake,  white  solid.  It  becomes  orange-coloured  at  a  dull  red  heat,  but 
white  on  cooling:  at  a  full  red  heat  it  is  decomposed.  It  is  decomposed  by  water,  which 
feeolves  it  into  a  basic  salt  (turpeth  mineral)  and  a  supersalt.  It  is  employed  in  the  manufao- 
Caie  of  cakwnel  and  corrosive  sublimate. 


169.  HYDRARGYRI  SUBCHLORIDUM.— SUBCHLORIDE 

OF  MERCURY,  OR  CALOMEL. 

Formula  HgS,Cl.     Eqwoahnt  Weight  235.5. 

History. — ^Beguin  in  1608,  and  Oswald  CroU  in  1609,  are  the  first  Europeans 
who  mention  this  compound.  Mr.  Hatchett^  says  it  had  heen  long  known  to  the 
natives  of  Thibet.  Its  discoverer  is  unknown.  It  has  had  a  great  variety  of  names. 
The  term  calomel  (calomelasy  from  xax6(,  good,  and  fiixa^f  black)  was  first  used  by 
Sr  Theodore  Turquet  de  Mayenne"  (who  died  in  1655),  in  consequence,  as  some 

S,  of  his  having  had  a  favourite  black  servant  who  prepared  it ;  or,  according  to 
ers,  because  it  was  a  (/ood  remedy  for  the  black  bile.  Drago  mitigaim,  aquila 
clbay  manna  m^tallorum,  and  panchi/magogum  mtneraley  are  some  of  the  appellations 
for  it.  Mercurius  dulcisj  hydrargyrum  muriaticum  mite,  mbmuriate  of  mercury^ 
and  chloride^  subcfdoridey  or  protochloride  of  mercury,  are  some  of  the  more  modem 
synonymes  of  it.     [Hydrargyri  chloridum  mite,  U.  S.] 

One  of  the  inconveniences  attending  the  alteration  of  the  atomic  weight  is,  that  the  name 
(Mtride  of  mercury)^  formerly  applied  to  calomel,  is  now  transferred  to  corrosive  sublimate. 
This  is  one  of  the  evils  necessarily  attendant  on  the  adoption  of  scientific  language  in  pharmacy. 

Nattjbal  History. — Native  cahmdy  or  corneous  mercury,  occurs  in  crusts, 
tod  also  crystallized  in  four-sided  prisms  terminated  by  pyramids.  It  is  found  at 
Senz-Ponts,  Carniola,  and  in  Spain. 

Preparation.— All  the  British  Colleges  give  directions  for  the  preparation  of 
this  salt. 

The  London  College  orders  of  Mercury  Bjiv;  Sulphuric  Acid  f^xxiss;  Chloride  of  Sodium 
Bits.  Boil  two  pounds  of  the  mercury  with  the  sulphuric  acid,  until  the  bipersulphate  of 
ifwrcary  remains  dry ;  rub  this  when  it  is  cold  with  two  pounds  of  mercury  in  an  earthen 
mortar,  that  they  may  be  perfectly  mixed.    Afterwards  add  the  chloride  of  sodium,  and  rub 

*  Brande*s  Manual  of  Pharmacy^  2d  edit.  328. 

*  Jtnnals  of  Philosophy,  vol.  ii.  N.  S.  p.  427.    See  also  the  old  series  of  this  journal,  vol  xvi.  pp.  900, 
',  and  426. 
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[The  prooeu  of  ihe  V.  S.  Pkarm.  rPH-mbles  thai  of  ihe  Ijmdon  Coittgt,  except  lli*l  SoliitimM 

Add  Biii,  imtead  of  fJj 

B  Edvibmg\  Collfg 


inatesd  ot  (^xxiM,  is  drHereJ] 

!(directs  of  Memory  Jviiji  Sulplmrio  Acid  (ixy 


Fnre  Nitric  Acid  f3**i  Moriaie  of  8adn  3  iij.    Mix  ihe  acids,  add  Ibur  ounce*  of  the  m<rnni<7, 
«nd  diisolva  it  with  die  aid  of  a  maderate  beat.    Raise  ibe  hcai  M  ai  lo  alDuD  ft  ilff  «k     I 
TrituiatB  this  with  ilie  iniiriBre  of  sods  and  the  test  of  meicuiy  till  the  globulM  anllnly  Sf    I 
appear.    Heal  the  mixture  by  inrans  ofn  snnrl-bnili  in  a  propei  iiibliming  apparnliiR,     RedMa    ' 
Ihe  iubtimate  to  flno  powder;  wash    llie  powder  witli  lioiling  ditiilied  water  until  ihc  wilet 
ceaies  tu  precipliale  wilh  solution  of  iodirle  or  pois-isiiim;  and  Iben  diy  it. 

The  DuiS»CelltgtotieTao{Saipha»ofMerciiijtt;  Merourj  oTaonimaneKviJ;  D>ialCU»     { 
ride  of  Sodium  By.  Incorporaieescompleieiy  as  possible  the  sulphate  and  Ihe  mMallio  mpwurjbf     I 
prolonged  iriluraiion.snd.  having  Then  added  Ihe  chloride  oriodium  previouily  reducol  to  aSiii      < 
powder,  rub  all  well  together  until  a  petfmHl/  equable  mixture  is  obtained.     Heal  ihis.  tbroufb 
ibe  medinin  of  land,  in  a  shallow  iron  ■pat  with  a  Sat  botlom,  lined  with  chiy,  aod  oetaiid 
\rKh  a  lid  orcaal  iron,  until  the  sublimate  which  anacliFS  itmlrio  a  cimilBl  plnii  in  ihe  wnBI 
of  the  lid  (which  odinits  nfheing  removrd  and  cleaned  from  lime  to  time)  nralher  eahiUt*  Mi- 
nale  globule!  of  mptCLiry,  nor  i>  rendered  yellow  by  being  touched  witbanluiion  oraaustiopnlariL 
The  wbole  being  now  permitted  to  cool  down  lo  tbe  lemperaiurc  of  die  air,  ibo  wnioDisor  tt* 
pot  are  lobe  Irnnsferred  loa  small  hotbearlh  or  oven,  whose  door  is  made  light  by  a  clay  ItMt 
and  a  regulated  heal  it  lo  be  applie<l  to  as  in  cause  the  vapotined  oalomel  10  pass  into  an  ad- 
JBoent  obninberoreotiBiilerablo  lize,  on  Ihe  Soor  of  which  it  will  aecumulaie  in'ibo  form  af  > 

Tlie  liondon  College  ttirects.lhe  persolphale  lo  be  prepared  by  the  nctioo  of  ml 
of  vitriol  oa  mercury.  One  etiuivalent  of  mercury  Jecomposca  an  equivalent  rf 
saipharic  acid,  and  abatntctH  un  etiuivalent  of  uxygeo,  to  form  one  eqiuralent  of 
oiide  of  mercury,  disengaging  an  efiuivalent  of  Bulpliuroua  aeid.  The  oxide  com- 
bincs  with  an  cijuiTalent  of  undecotnpo)<ed  eulpharic  acid,  and  forma  one  e^uintent 
of  persnlphalc  of  mercury,     Hg+2S0»=HgO,S0»+S0'. 

When  one  equivalent  of  persulphate  of  mercury,  one  of  metallic  mewnry,  ml 
one  of  chloride  of  sodium,  are  intimately  mixed  and  snMimcd,  the  prodacta  m 
one  equivalent  of  sulphate  of  soda  aud  one  of  calomel.  HgOjSO'-l-Ug+NaCl** 
Hg'CI+NaO.SO'. 

At  Apothecaries'  Sail,  50  lbs.  of  mercury  are  boiled  with  70  Iba.  of  snlptiBtit 
Mid  to  dryocHs  in  a  cast  iron  vesi^cl ;  6*2  lbs.  of  the  dry  salt  are  triturated  vith  49| 
lbs.  of  mercury  uuljl  ihe  globules  disappear;  and  S-l  lbs.  of  common  salt  are  tlttt 
added.  The  mixture  is  submitted  to  heat,  and  from  95  to  100  Iba,  of  snbliBWd 
calomel  are  obtained.  It  is  washed  in  largo  quantities  of  distilled  water 
having  been  ground  to  a  fine  and  impalpable  powder. 

The  subliming  apparatus  varies  in   diflereuC  manufactories.     In  some  it  00 
of  a  large  earthen  retort,  with  short  but  wide  neck,  opening  into  an  earthea  dlip* 
tioal  receiver,  in  the  bottom  of  which  is  water.     The  retort  is  pbced  in  sand 
tAined  in  an  iron  pot  set  in  a  furnace. 

"  The  form  in  which  calomel  sublimes,"  observes  Mr.  Brandc,  "depcndfl  I 
upon  the  dimensions  and  temperature  of  the  subliming  vesaols.  In  snudl  vi  __ . 
it  generally  condenses  in  a  crystalline  cake,  the  interior  surface  of  wliieh  il 
often  covered  with  beautiful  quadrangular  prismatic  crystals,'  Lransparent, 
ft  testuro  somewhat  clastic  or  homy:  in  this  state  it  acquires,  by  the  Ut 
nibbing  into  powder,  a  decidedly  yellow  or  buff  colour,  more  or  les!>  deep,  we 
to  the  degree  of  trituration  which  it  has  undergone.  If,  on  the  contiwj,  ft( 
calomel  be  sublimed  into  a  very  capacious  aud  cold  receiver,  it  falls  id  m  BWrt 
impalpable  and  perfectly  while  powder,  which  requires  only  one  eliitriatjon  to  ftB 
for  use ;  it  then  remains  perfectly  colourless.  By  a  modi^tion  of  the  proeM^  i 
may  be  suflbred,  as  it  sublimes,  to  fall  iuto  water,  according  to  j)lr  Jewell's  pttnt 

"  The  above  circumstanoos,  too,  account  for  the  various  appoariLDOCA  uuder  whkk 
calomel  occasionally  present«  itsotf  in  commerce:  it  m.'Ly  be  added  that  the  MT 
aspect  of  this  substance  indicates  the  absence  of  oorrosivo  sublimate,  tlimigli  it  bj     ' 
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a.  Furnace,  containing  an  earthen  retort  (having  a  wide  and 

short  neck),  in  which  the  ingredients  for  m&ing  calomel 
are  placed. 

b.  An  earthen  receiver,  having  three  tabalurea :  one  commimi- 

cating  with  the  retort,  a  second  dipping  into  water  in  an 
earthen  jar,  and  a  third  connected  to  a  ateam-pipe. 
e.  Steam-boiler. 


means  fellows  as  a  consequence  that  when  snow-white  it  contains  it.  When  the 
flur&ce  of  massive  sublimed  calomel  is  scratched,  it  alwajrs  exhibits  a  buff  colour : 
it  abo  becomes  yellow  when  heated,  but  loses  its  tint  as  it  again  cools."^ 

Hr.  JewoU's  procesd"  for  preparing  calomel  consists  in  keeping  the  receiving 
liwol  filled  with  steam,  so  that 

Ab  vaporous   calomel    is  con-  Pis*  ^^^' 

^kosed  in  it,  and  takes  the  form 
ef  a  fine  powder,  which  is  much 
finer  than  can  be  obtained  by 
levigation  and  elutriation.  This 
ffocess  has  been  improved  by 
M.  0.  H^ry  ^Fig.  140). 

Soubeiran'  has  proposed  to 
Bodify  this  process,  by  substi- 
tuting a  current  of  air  for  the 
vapour  of  water ;  a  modification 
w&ch  Mr.   Calvert*   states    is 

identical  with    that   already  in    jje«ry'f  Modificati(m  of  Jewells  JppartUus  for  preparing 
yiae  in  some  manu&Cturing  houses  Calomel  by  Steam  (Hydrosublimate  of  Mercury). 

in  England.  The  apparatus  is 
an  iron  cylinder  closed  at  one 
extremity  by  a  door  through 
irbieh  the  materials  are  intro- 
duced :  the  other  extremity  has 
a  kind  of  neck  attached  to  it. 

2.  Another  method  of  preparing  calomel  is  by  precipitation. 

When  solutions  of  nitrate  of  sui>ozide  of  mercury  and  of  chloride  of  sodium  are 
,  double  decomposition  takes  place;  nitrate  of  soda  is  formed  in  solution, 
irbile  dichloride  of  mercury,  or  calomel,  is  precipitated.  ''  K  this  process  be  care* 
foUy  performed,  and  the  precipitate  thoroughly  edulcorated,  the  calomel  is  said  to 
ba  sufficiently  pure;  but  a  small  portion  of  chloride  of  sodium  is  apt  to  remain  com- 
Uned  with  it,  which  might  affect  its  medical  uses."     TBrande.) 

8.  Dr.  A.  T.  Thomson^  has  taken  out  a  patent  for  the  formation  of  both  calomel 
and  corrosive  sublimate,  by  the  direct  union  of  chlorine  gas  and  the  vapour  of  mer* 

OOIT. 

Properties. — ^The  crystals  of  calomel  are  square  prisms.  The  appearance  of 
Ab  crystalline  cake  of  sublimed  calomel  has  been  already  noticed. 
As  met  with  in  the  shops,  it  is  in  the  form  of  a  fine  odourless  and 
tasteless  powder,  whose  specific  gravity  is  7.140  (Boullay), 
7.156  (Pelouze  and  Fremy).  When  prepared  by  Jewell's  pro- 
eeeSj  it  is  perfectly  white,  but,  when  obtained  in  the  ordinary 
mji  it  has  a  light  buff  or  ivory  tint.  It  volatilizes  by  heat,  and, 
miaer  pressure,  fuses.  It  is  insoluble  in  cold  water  and  alcohol. 
Aooofding  to  Donovan"  and  others,^  calomel  suffers  partial  de- 
oomposition  by  long  boiling  in  water,  and  a  solution  is  obtained 
lAich  contains  mercury  and  chlorine  (corrosive  sublimate  ?). 

By  exposure  to  light,  calomel  becomes  dark  coloured,  in  con- 
aeqaence,  according  to  Dumas,^  of  the  transformation  of  a  small 
portion  into  mercury  and  corrosive  sublimate.  Others  have  as- 
cribed this  change  to  the  evolution  of  chlorine  and  combination 
of  the  metal  with  oxygen.  Both  hypotheses  are  inconsistent  with  the  statement  of 
Yogel,*  that  this  blackened  calomel  \»  insoluble  in  nitric  acid.     Is  it  not  probable 


Fig.  141. 


Crystal  of  Calomel. 


'  Reptrt.  o/ArtSf  xiii.  70,  2d  leriea. 
*  Ibtd.  vol.  i.  p.  270,  1843. 


•  *  Manual  of  Chemistry .  4th  edit.  p.  786. 

•  CUmieal  Qazetu.  vol.  i.  p.  210, 1843. 

•  IbU,  vol.  i.  p.  923, 1643.  *  Ann.  Phil.  xiv.  323. 
^  Omrlin,  Handb.  d.  ChemiSf  i.  1290;  Geiger's  Handb,  d.  Pharm.  bv  Liebig,  i.  501. 

■  Traiti  ds  CkimU^  iii.  606.  *  Langrebe,  Utbtr  das  Lichtj  67 
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&it  the  change  depends  on  the  formation  of  a  Eubchloride(Hg'Cl?},  as  Wetxlarh»    | 
shown  to  he  the  case  with  chloride  of  ^tver?     By  digestion  in  hot  and  oonoentrelcd    i 
hydrochloric  acid,  we  oblaio  perchloridc  of  mercury  and  reguHoe  mercnry.     Btnliu 
solphiiric  acid  forms  persulphate  and  pcrchloride  of  mercury,  with  the  erolution  a    | 
snlphurous  acid.     When  calomel  absorbs  dry  ammonia,  it  forms  a  darlc  gray  powdnr, 
which  is  2Hg'Cl,NH>=2Hg^l,HAd.     (Kane.)     But  if  calomel  be  digested  in 
water  of  ammonia,  one-half  of  its  chlorine  is  converted  into  sa.i  ammoniac  sod  a  dark 
gray  powder  [called  by  Kane  block  prcripitnie)  resnlts,  which  is  a  compound  of  saU 
chloride  and  subamidide  of  mercury;  Hg^l+Hg'Ad. 

Characteristic*.- — Heated  in  a  glass  tube  by  a  spirit  lamp  it  b  volatilised,  and 
yields  a  white  subtimatc. 

Mixed  ff  ith  soda-fiui,  and  heated,  it  yields  a  aublimato  of  metallic  liquid  glohnla    { 
{flee  ante,  p,  766] :  thus  showing  it  to  bo  a  mercurial  compoand. 

By  the  action  of  lime-water  it  yields  a  blockish-gray  precipitate  (Hg*0)  :  tf  to  tha 
supernatant  H'juor  an  excess  of  nitric  acid  bo  added,  there  ia  obtained,  on  the  aiUi- 
don  of  nitrate  of  silver,  a  white  precipitate  (AgCl). 

Protochloride  of  tin  decomposes  it :  the  products  arc  bichloride  of  tin  and  globulca 
of  metallic  mercury. 

CoMrOBlTioN, — The  following  is  the  composition  of  calomel: — 


PuRiTT. — When  pare,  oalomel  is  completely  vaporized  by  beat.  Water  or  atoabij 
which  has  been  digested  on  it,  should  occasion  no  precipitate  or  i^ange  of  colour  ea 
the  addition  of  lime-waUr,  caustic  potash,  ammonia,  nitrate  of  silver,  or  hydrocal- 
phurio  acid,  by  which  the  absence  of  perchloride  of  mercnry  may  be  inferred.  1 
have  met  with  calomel  which,  in  consequence  of  being  imperfectly  washed,  eoi* 
tained  corrosive  sublimate.  It  had  been  given  to  several  patients  before  its  pnrilT 
wafi  suspected,  and  had  operated  on  them  most  violently.  When  mixed  withpotau 
it  became  black,  like  pure  calomel:  the  quantity  of  sublimate  being  iusufficieol  to 
produce  any  perceptible  alteration  in  the  colour  of  the  precipitate.  But  water  wtiidi 
had  been  digested  on  it,  gave,  with  the  above-mentioned  tests,  the  clianotcrotie 
indications  of  pcrchloride  of  mercury. 

Pulverutrni ;  whiiish  ;  diBi|>aled  by  heat  On  Ibe  oddiTian  of  ponuh,  ii  becumef  Utck,  loi 
then,  whea  healed,  raiu  into  globulei  of  mcrciitj.  Tbe  diiiillsil  water  wiih  wbicli  it  hat  Im* 
wubed,  irr  in  which  it  liu  been  boiled,  givea  iio  pied[iiiiim  wiiliuiualeof  ailver.OI  tiiim  aMW 
or  hydroculphuiic  acid. — Ph.  land. 

Heat  lublitnes  it  wiihont  an/  rHiduum  :  (atphuric  clher  Bgiiatnl  with  it,  Sllemt,  ■o4  Ibn 
evBporaled  U)  diynees,  leaves  no  cryrlalline  residuum,  sad  what  reaiduuni  majr  bo  left  iiniK 
lumed  yrllow  u-illi  aqua  poiaus. — PK  Ed. 

Phtsiolooical  Effects,  o.  On  Animah. — Wepfer,'  Viborg,  Plontuuit),'G» 
pud,*  and  Annesley,'  have  examined  the  effects  of  calomel  on  dogs,  horsM,  mm! 
pigs,  but  without  any  remarkable  resulu.  Viborg  gave  half  an  ouuce,  with  nx 
pounds  of  water,  to  a  horse :  the  effects  were  cough,  heaving  of  the  flAuks,  qwk 
pulse,  enfeebled  appetite,  and  in  twenty-four  hours  loose  stools.  Atmeslcy  aaaerts, 
from  his  experiments  on  dogs,  that  largo  doses  of  calomel  diminish  the  vascuhri^ 
of  tho  gaetro-intestinal  membrane. 

p.  On  SJati, — Calomel  may  be  ranked  among  the  milder  preparatiooa  of  aff* 
cury;  for  although,  in  its  local  action,  it  is  somewhat  more  powerful  than  theoocidii 
or  than  those  preparations  which  contain  mercury  in  a  finely  divided  state  (as  bla( 
pill),  yet  it  is  milder  than  most  of  the  other  sails  of  mercury.  Introduced  inU^ 
stomach  through  a  permanent  artificial  opening  caused  by  a  gun-shot  woand,  Dt> 

'  Hill.  Cicala  Afai.  •  WibiMr,  Wtrk.  4.  Jna. 
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Beaumont  fonnd  that  twelve  grains  of  calomel  caused  oommotion,  slight  nausea, 
and  the  secretion  of  a  white  frothy  fluid  running  at  the  aperture  like  fermenting 
beer  from  a  bottle.^ — Swallowed  in  small  dotes,  as  a  few  grains,  it  occasionally  ex- 
dtes  no  obvious  effects,  though  more  commonly  it  acts  as  a  purgative;  and  in 
Tery  susceptible  persons,  especially  females,  it  sometimes  produces  nausea,  grip- 
ing, and  great  faintness.  It  appears,  from  the  experience  of  most  practitioners, 
that  adults  are  more  susceptible  of  the  influence  of  calomel  than  children.'  The 
green  stools  (called  calomel  stools)  which  sometimes  follow  the  administration  of  calo- 
mel to  children,  are  usually  supposed  to  arise  from  the  action  of  this  medicine  oa 
the  liver;  though  Zeller  (quoted  by  Kraus)  thinks  it  depends  on  alterations  pro- 
duced in  the  condition  of  the  blood;  and  Kraus*  is  disposed  to  refer  it  to  the  opera- 
tion of  calomel  on  the  milk  contained  in  the  alimentary  canal.*  But  the  same 
coloured  stools  are  frequently  observed  when  no  mercury  has  been  used,  and 
there  does  not  appear  to  me  to  be  any  just  grounds  for  ascribing  them  to  the  calo- 
mel.' Like  other  mercurials,  it  increases  the  action  of  the  secreting  organs,  and 
thus  promotes  the  secretion  of  bile  and  of  intestinal  mucus ;  and  we  also  presume  it 
has  a  similar  influence  over  the  secretion  of  the  pancreatic  fluid.  Neumann'  states 
that  a  man  took  two,  then  three,  and  subsequently  four  grains  of  calomel,  daily, 
for  the  space  of  two  months,  without  inducing  salivation;  but  three  months  after- 
wards he  became  affected  with  chronic  vomiting,  the  consequence  of  a  scirrhous 
pancreas,  of  which  he  died  in  four  months.  From  the  manner  in  which  the  case 
18  related,  it  is  dear  the  narrator  attributed  the  disease  of  the  pancreas  to  the  use 
cf  mercury;  whether  justly  or  not,  however,  it  b  impossible  to  determine. 

The  repeated  and  continued  use  of  calomel,  in  small  doses,  is  attended  with  the 
ecmstitntional  effects  of  mercurial  preparations  generally,  before  described. 

In  laiye  doses,  it  has  been  regarded  as  an  irritant  poison ;  and,  judging  from  the 
filial  effects  ascribed  to  it  by  several  vrriters,  not  without  reason.  Thus  Hellweg^ 
has  reported  a  case  in  which  a  few  grains  of  calomel,  taken  as  a  laxative,  caused 
death;  YagnitiusF  saw  fifteen  grains  pro^e  fatal ;  and  Ledelius,'  half  an  ounce.  Fr. 
Hoffman  has  also  related  two  &tal  cases.*' 

'^Whytt,  Odier,  Quin,  Wibmer,  Leib,  and  others,"  says  Golis,^  ''gave  calomel 
intemally  in  far  larger  doses;  as  two,  three,  and  more  grains,  at  a  time ;  and  con- 
tuiiied  its  ose  many  days  in  the  same  dose,  without  considering  the  many  evacua- 
tioiis  from  the  alimentary  canal,  or  the  violent  colic  pains;  and  they  affirm  that  they 
have  never  remarked,  from  the  effect  of  this  agent  given  in  these  large  doses,  any 
bad  consequences  in  the  abdomen.  Melancholy  experience  compels  me  to  contra- 
diet  them.  Many  times  I  saw,  under  those  large  and  long-continued  doses  of  calo- 
mel, the  hydrocephalic  symptoms  suddenly  vanish,  and  inflammation  of  the  intes- 
tines arise,  which  terminatcKi  in  death.  Still  oftener  I  observed  this  unfavourable 
accident  from  an  incautious  use  of  calomel  in  croup :  namely,  where  all  the  fright- 

■  SxptfinumU  tmd  Obstrvations  on  tk4  Oa$tric  JuiM  and  tkt  Physiologf  of  DigistioHf  p.  183,  Edinb. 


*  To  this  ttatemeiit  exceptions  are  freqneatly  obtenred.  The  following  is  an  instance  of  the  occasitmal 
▼if^eaee  of  the  action  of  calomel  on  children  :  The  late  Dr.  Thomas  Davies  attended,  with  the  late  Mr. 
Rlwia  Qaekett,  a  boy  of  four  years  of  age,  labouring  under  peritonitis.  One  grain  of  calomel  wan 
dineted  to  be  administered  three  limes  a  day ;  and  an  aperient  dose  of  calomel  ana  jalap  was  given.  On 
th«  fourth  day  its  employment  was  stopped,  in  consequence  of  its  violent  action.  The  cheeks  were  enor- 
BMMtly  swollen,  the  gums  slonghed,  necrosis  of  the  alveolar  process  of  the  lower  jaw  on  each  side 
<ieearnsd,  and  portions  of  bime,  with  the  teeth,  came  away.  The  child  ultimately  recovered  in  about 
twelve  months ;  but  the  jaws  cannot  be  separated,  and  the  patient  is  now  obliged  to  suck  his  food  through 
the  apertures  left  by  the  loss  of  bone. 

*  HtiimitUlUknt  101. 

*  See  also  a  paper  Oh  the  Kffteis  of  Calomel  in  producing  Slimff  Stools,  in  the  Lond.  Med.  and  Surg. 
J9um,  April  I9i»,  p.  344. 

*  Tlie  so-ealledf  calomel  stools  have  been  analyzed  both  by  Simon  {Animal  Chemistry,  vol.  ii.  p.  380) 
aad  by  Dr.  Oolding  Bird  (Ibid. ;  also  Lond.  Med.  Gax.  Sept.  5, 1845) :  the  results  furnish  no  evidence  of 
tke  euppoeed  ealomel  origin  of  the  stools.  No  mercury  was  recognized  in  them :  Simon  expressly  states 
that  his  attempts  to  detect  mercury  proved  unsuccessful.  These  negative  results  favour  the  opinion  given 
ia  the  text,  that  the  green  colour  of  the  stools  is  not  dependent  on  tne  calomel 

*  Orife  and  Walther*s  Jotfrnoi,  Bd.  ii.  H.3,  S.  432,  quoted  by  O.  A.  Richter,  Aus/ahr.  Arzneim,  v.  402. 

*  Wibmer,  op.  e«l.  iii.  71.  '  Ibid. 

*  IHd.  »  Ibid. 
'*  TrioHu  MS  tkt  Hfdroeepkalut  Aeutus,  by  Dr.  Oooch. 
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ful  symptomB  of  this  tracheal  iuflamtnation,  trbich  llireatened  suffocation,  euddmlj' 
vanish,  and  enteritis  develope  itself,  vliioh  passed  rapidly  into  guagrcne,  and  d^ 
stroyed  the  patients." 

lu  the  Tirnet  newspaper  of  the  2CtU  April,  1^36,  there  ia  the  report  of  »  cow 
ner's  inqueet  on  the  body  of  a  Mrs.  Corbyn,  who  was  destroyed  by  awaUowing  20 
gtsiDs  of  c&lomel,  she  having  previously  ta^en  a  iii[>derale  dose  without  it  exciting 
what  sho  considered  a  suflicicnl  effect;  and  in  the  India  Journal  of  Maiieal 
Science^  is  the  case  of  a  lad,  aged  14,  a  native  of  Nepal,  in  whom  six  gntins  of  oal» 
mel  apparently  produoed  inflammation  and  ulcerauon  of  the  mouth,  enonnnni 
swelling  of  the  face,  mercurial  fiitor  of  the  breath,  mortification,  and  death.  TLera 
was  no  ptyaliam. 

In  Pierer's  Annalfn  for  April,  1827,*  is  the  caae  of  a  lady,  who  by  uistake  swal- 
lowed 14  diachms  of  calomel  at  onco.  AcuUs  pains  in  the  abdomen  came  an,  b& 
compaoied  by  frequent  vomiting  and  purging.  These  syniptoDJs  were  allayed  by 
oleaginous  demulcents;  but,  on  the  second  day,  salivation  and  ulceration  of  tlw 
mouth  took  place.  In  three  weeks,  bowever,  she  was  perfectly  reeovered.  Other 
violent  efiects  are  noticed  by  Wibnier,  Gmelin,  and  others;  but  the  instonoes  ad- 
duced are  suffidcnt  to  show  that  dangerous  aod  even  fatal  effects  may  result  Iron 
large  doses,  and  therefore  that  Teichmeyer,  Buchner,  and  otliera,  arc  justified  ia 
ranking  it  amoitg  poisons. 

Of  late  years,  however,  immense  quantities  of  calomel  have  been  administend 
medicinally,  without  giving  rise  to  any  symptoms  of  irritant  poisoning — nay,  appa- 
rently with  the  opposite  effect;  for  we  have  the  concurrent  testimony  of  many  pia6- 
tjtioners,  that  in  yellow  fever,  cholera,  and  other  dangerous  diseases,  calomd,  in 
doses  of  a  scruple  and  upwards,  allays  vomiting  and  purging;  and  on  this  aceoimt 
Los  been  denominated  a  teihliix.  So  that  while  in  small  doses  (as  from  two  or  five 
grains)  calomel  is  almost  uoiversally  admitted  to  be  an  irritant  to  the  boweU,  it  ii 
asserted  that  larger  ones  are  actually  sedative.  These  statements  appear  to  ma  to 
be  almost  inconsistent,  and  yet  they  are  fair  deductions  from  the  experience  of  o^ 
merous  intelligent  practitioners,  We  must,  therefore,  endeavour  to  aocamulatt 
more  fact«,  in  order  to  iUustrale  the  effects  of  calomel,  and  fur  the  present  emtm 
we  have  very  imperfect  information  respecting  tbc  nature  of  its  action. 

In  u  ease  published  by  ^Ir.  Itobertti,'  an  ounce  of  calomel  was  swallowed  hj  mis- 
take, and  retained  on  the  stomach  for  two  hours  before  the  error  was  discovered.  "Re 
only  effects  were  slight  nausea  and  faintness.  Subsequently,  emetics,  lime-walv, 
and  purgatives,  were  udmioislered ;  calomel  was  vomited  up,  and  the  day  but 
afterwards  the  patient  was  quite  well.  Neither  salivation  nor  the  slightest  i  " 
of  the  gums  occnrred. 

The  largest  quantity  of  calomel  given  as  a  medical  agent,  at  one  dose,  is,  I  bs- 
lieve,  three  drachms;  "and  it  was  followed,"  says  Dr.  Chriatison,*  from  whom  I 
quote  the  case,  which,  occurred  in  America,  "  by  only  one  copious  evacuation,  aod 
that  not  till  after  the  use  of  an  injection."  I  have  now  before  me  repart«  of  mA- 
teon  cases  of  spasmodic  cholera,  admitted  in  the  year  1832  into  the  Cholcrs  Bs* 
pital  at  Bethnal  Green,  in  this  metropolis,  in  which  cnormons  quantities  of  caload 
were  employed  by  the  house-surgeon,  Mr.  Charles  lien nctt  (formerly  one  of  myps- 
pits),  with  very  slight  physiological  eSecta.  When  a  patient  was  brought  int«  Um 
hospital,  two  drachms  of  calomel  were  immediately  given,  and  afterwards  CW 
dmehu  every  one  or  two  hours,  uotil  some  effect  was  produced.  In  17  out  of  IS 
oases  in  which  this  plan  was  tried,  the  vomiting  and  purging  diminished,  and  the 
patients  recovered.  Several  of  them  took  from  20  to  80  drachms  without  the  sob- 
sequent  ptyalism  being  at  all  excessive.  In  one  case  (a  female,  aged  SlJ  years),  S0| 
drachms  were  administered  within  fortj-eight  hours;  moderate  ptyalism  took  pIiMi 
and  recovery.  In  the  unsuccessful  case  which  I  have  alluded  to,  53  dntctunt  <f 
calomel  were  administered  within  forty-two  hours,  without  the  least  sensible  eSccL 

>trd  by  Wlbrocr,  o^.  iw.  n. 
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Dr.  Griffin*  also  telk  hb  that  in  soYeral  cases  of  cholera  he  gave  calomel  hourly, 
<'  in  scruple  doses,  to  the  amount  of  two  or  three  drachms  or  upwards,  without 
eventual  salivation;  and  I  recollect,''  he  adds, ''  one  instance  in  particular,  in  which 
I  gave  two  drachms  within  an  hour  and  a  half  with  perfect  success,  and  without 
a&ctiDg  the  system." 

I  do  not  pretend  to  reconcile  these  cases  with  those  recorded  by  Hellweg,  Vag- 
nitius,  Ledelius,  Ho£fman,  and'Golis;  in  fact,  they  appear  to  me  irreconcilable.  Jh» 
Christison,  however,  suggests  that  in  those  cases  in  which  violent  effects  occurred, 
the  calomel  might  contain  corrosive  sublimate. 

Mr.  Annesley'  accounts  for  the  increased  quantity  of  bile  found  in  the  stools  af- 
ter the  use  of  calomel,  by  supposing  that  the  gall-bladder  sometimes  becomes  dis- 
tended in  consequence  of  the  tenacity  of  the  mucous  secretioD,  by  which  the  mouth 
of  the  duciut  communis  choUdochus  is  closed  ;  and  that  calomel  acts  chemically  on 
the  mucus,  and  detaches  it.     But  the  hypothesis  is,  I  think,  devoid  of  foundation. 

Uses.— Calomel  is  very  frequently  used  as  an  aUerative,  in  glandular  affections, 
chronic  skin  diseases,  and  disordered  conditions  of  the  digestive  organs,  more  par- 
ticularly in  those  cases  connected  with  hepatic  derangement.  For  this  purpose  it 
is  usually  taken  in  combination  with  other  alteratives,  as  in  the  well-known  Plum- 
mer's  piU,  which  I  shall  presently  noUce. 

It  is  very  frequently  employed  as  tL  purgative,  though  on  account  of  the  uncer- 
tainty of  its  cathartic  effects,  it  is  seldom  given  alone;  generally  in  combination 
with  other  drastic  purgatives^— such  as  jalap,  scammony,  compound  extract  of  colo- 
cynth,  &c.,  whose  activitv  it  very  much  promotes.  We  employ  it  for  this  purpose 
when  we  are  desirous  oi  relieving  affections  of  other  organs,  on  the  principle  of 
counter-irritation.  Thus  in  threatened  apoplexy,  in  mental  disorders,'  in  dropsical 
affections,  and  in  chronic  diseases  of  the  skin.  In  torpid  conditions  of  the  bowels, 
where  it  is  necessary  to  use  poweifful  cathartics  to  produce  alvine  evacuations,  as  in 
paralytic  affections,  it  is  advant^eously  combined  with  other  purgatives.  Some- 
times we  use  it  to  promote  the  biliary  secretion — as  in  jaundice  and  other  affections  of 
the  liver,  in  chronic  skin  diseases,  and  in  various  disordered  conditions  of  the  ali- 
mentary canal  not  accompanied  by  inflammation.  Moceover,  in  the  various  diseases 
of  children* requiring  the  use  of  purgatives,  it  is  generally  considered  to  be  very 
useful ;  and  its  being  devoid  of  taste  is  of  course  an  advantage. 

As  a  sedative  it  has  been  administered  in  yellow  fever,  spasmodic  or  malignant 
cholera^  dysentery,  and  liver  affections.  Dr.  Griffin*  asserts  that  calomel  proved  a 
most  successful  medicine  in  cholera,  controlling  or  arresting  its  progress  in  84  cases 
out  of  100,  when  administered  while  the  pulse  was  perceptible  at  the  wrist;  but 
that,  on  the  contrary,  it  proved  detrimental  when  given  in  collapse.  The  practice 
was  tested  in  1,448  cases.  The  dose  was  from  one  to  two  scruples  every  nour  or 
half  hour. 

As  a  nalagogv^y  it  may  be  used  in  the  cases  in  which  I  have  already  stated  that 
mercurials  generally  are  employed  :  with  the  view  of  prevedting  irritation  of  the 
alimentary  canal,  it  is  usually  given  in  combination  with  opium,  unless  the  exist- 
ence of  some  affection  of  the  nervous  system  contraindicates  the  use  of  narcotics. 
This  combination  is  employed  in  peripneumonia,  pleuritis,  croup,  laryngitis,  hepa- 
titis, enteritis,  and  other  inflammatory  diseases :  in  fever,  syphilis,  chronic  visceral 
diseases,  &o. 

Calomel  is  frequently  combined  with  other  medicines,  to  increase  their  effects ; 
as  with  squills;  to  produce  diuresis^  in  dropsy ;  or,  with  antimonials,  to  promote 
diaphoretU. 

As  an  anthdmintiey  it  is  in  frequent  use,  and  forms  one  of  the  active  ingredients 
of  many  of  the  nostrums  sold  for  worms;  though  it  does  not  appear  to  nave  any 
specific  influence  over  parasitic  animals. 

>  Loflkl.  Mtd,  Gax.  zTiii .  880.  *  Disiottt  of  Indim. 

•  LoMl.  Mtd.  Gaa,  iii.  SW.  *  Ibid.  zxi.  880. 
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or  MflBtniKT,  OR  Calomel. 

The  I'Kal  utts  of  calomel  are  nomerous.  In  diseases  of  the  Scbneiderian  n 
l>ritnc,  it  is  applied  ae  a  snuff.  It  is  sometimes  blown  into  tbe  eye  to  remove  tfoU 
OD  tbe  cornea.  Dr.  Frieke'  bits  used  it  with  great  success  iu  chronio  cases  of  rbea- 
matic,  catarrhal,  and  scrofulous  opbtbalmin;  but  in  two  instances  bad  conseqneDces 
resulted  from  its  nse.  It  is  sometimes  suspended  in  thick  mucilage,  and  used  as  * 
gsrgle  in  venereal  sore-throat,  or  injected  into  tbe  urethra  in  blennDrrh<r«.  Now 
and  then  it  is  used  as  a  substitute  for  cinnabar  in  fumigation.  As  s  local  application, 
in  the  form  of  ointmeut,  calomel  is  one  of  tbe  most  useful  remedies  we  possess  fu* 
the  cure  of  Geverul  forms  of  chronic  skin  diseases. 

Administration. — When  used  as  an  alteraiive,'ii  is  given  in  dusts  of  from 
half  a  grain  to  a  grain,  frequently  combined  with  oiysulphuret  of  nnlimony  ^as  in 
^/ummtr'^^i?^  or  antimoninl  powder,  and  repeated  every,  or  every  other  night; 
a  mild  saline  laxative  being  givi:n  the  following  morning.  As  a  pun/alive,  from 
two  to  five  grains  are  given  usually  in  combination  with,  or  followed  by,  the  nsc  of 
other  purgatives,  especially  jalap,  senna,  scammony,  or  colocynth.  As  a  tialagngvr, 
it  is  exhibited  in  doses  of  one  to  three  or  fonr  grains,  generally  combined  with 
opium  or  Dover's  powder,  twice  or  thrice  a  day.  As  a  tedative,  the  dose  is  from  a 
scruple  to  half  a  drachm  or  more.  Biett'  has  sometimes  employed  it  as  an  mhiitt, 
in  syphilitic  eruptions.  It  is  mixed  vnlh  some  inert  powder,  and  given  to  the 
extent  of  from  8  to  20  grains  doily.  The  use  of  acids  with  calomel  lrei|aGntlj 
occasions  griping.  Calomel  is  moat  extensively  employed  in  the  diseases  aS  chil- 
dren, and  may  be  given  to  them  in  as  targe  or  proportionally  larger  doaes  than 
to  adults.  Salivation  is  a  rare  occurrence  in  them  :  indeed,  Mr.  Collet  asserts 
that  mercury  never  produces  ptyulism,  or  swelling  or  QlceralioD  of  the  gnms,  in 
infants;  but  this  is  an  error  (see  ante,  p.  799). 

1.  PILUL*:  HYDEiBGrEI  CHLDBIDI  COMPOSITE:.  L. :  PihJx  Cohmclanot  mrnpotUx, 
E.  D. ;  Compound  Calomel  A//s.-— (Calomel,  Oxj*ulphuret  of  Antimony,  each  J'j  > 
Giiaiacnm,  powdered,  Treacle,  of  each  3ss.  Rub  the  calomel  with  ibe  ozysal- 
phuret  of  antimony,  afterwards  with  the  guaiacviin  and  treacle,  until  incorporated, 
L. — TTie  Edinburgh  Collri/e  uses  of  Calomel,  and  Golden  Sulphnrct  of  Anti- 
Diony,  of  each  out  part;  Gualac,  in  fine  powder,  and  Treacle,  of  each  twopartt.  The 
pill-moss  is  ordered  to  be  divided  into  eix-grsin  pilU. — The  Dnhlin  CoHtife  employs 
of  Calomel,  Precipitated  Sutphuret  of  Antimony,  of  each  5j  ;  Gn^ac  Resin,  in  pow- 
der, Jij;  Castor  Oil  f5'0 — This  compound  is  commonly  known  aa  Pliitnmtr'tpili 
(^pilulns  Plummeri),  having  been  admitted  into  the  Edinburgh  Pharmacopfleia  at 
his  recommendation.  Calomel  and  precipitated  torsulpburetum  of  antimony  mntn- 
alty  but  slowly  react  on  each  other ;  and  tbe  ultimate  products  are  snlphnrel  of 
mercury  and  terchloridc  of  antimony.  In  the  dry  state,  and  mixed  with  other  in- 
gredients, this  change  is  retarded.  These  pills  are  frequently  employed  as  altera- 
tives in  chronic  skin  diseases,  in  the  papular  and  pustular  forms  of  the  venenal 
disease,  in  chronic  liver  affections,  and  in  various  disordered  conditions  of  tbo  djggft* 
ive  organs.     The  dose  is  from  five  to  ten  grains. 

I.  PILlILfi  CALOKELINOS  ET  OPH,  E. ;   Cahnifl  a W  Opium  ™?*.— (Calomel  lirte 

parli;  Opium  one  pari ;  Conserve  of  Red  Roses  a  mJkUncy.  Beat  them  into  ft 
proper  muss,  which  is  to  be  divided  into  pills,  each  containing  two  grains  of  lab- 
mel.) — Each  pill  contains  two-thirds  of  a  grain  of  opium.  It  is  a  valuablo  wa- 
pound  in  rheumatism  and  various  other  inflammatory  diseases.  Dose  one  or  two 
pIUs.     If  ptyalism  be  required,  one  pill  may  be  repeated  three  times  daily. 

t.  rSCtESTTM  HIDRiBGTRI  CULOBIDI ;  Calomel  O.ntmoii.— (Calomel  3j;  LiH 
Sj') — This  19  a  most  valuable  opplication  in  porrigo  favosa,  impetigo,  berpee,  aod 
tbe  scaly  diseases  (psoriasis  and  lepra).  Indeed,  if  I  were  required  to  nstne  a  load 
agent  pre-eminently  useful  in  skin  diaeuses  generally,  I  should  fix  on  this.  It  ii 
wotl  deserving  a  place  in  the  Pharmacopceia. 


PxROHLORiDi  or  Mehoubt: — HtBiOBT;  Pbxpaeahok. 
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4.  TMIS  CATH4BT1C*  COIPOSITJl,  Ph.  of  tha  United  SutM ;  Compound  Ca- 
Aarfic  I'm*. — (Compoand  Extract  of  CDlocyiitli  jss;  Extract  of  Jalap,  in  powder, 
Gftlomel,  of  eaoh5iij;  Qamlx^,  in  powder,  ^ij.  M.  IKvide  into  180  pills.) — This 
pill  is  intended  to  combine  smallness  of  bulk  with  efficiency  and  comparative  mild- 
ness of  pnrgative  action,  and  a  peculiar  tendency  to  the  biliary  organs.*  Each  pill 
IS  one  grain  of  calomel.     Three  pilla  are  a  full  doae. 


170.  HTSRABGTRI  PBRCHLORIDUM.  — PSRCHI.ORIDE 
OF  MERCURY. 

FtnmJa  HgCI.    EqiaeaUiU  WtiglU  139.9. 

EieroBT. — We  have  no  account  of  the  discovery  of  this  preparation.  Geber» 
described  the  method  of  preparing  it;  bnt  it  is  snppoaed  to  have  been  known  long 
anterior  to  him.  Like  calomel,  it  has  bad  various  syaonjmes,  of  which  the 
pricdpal  are  the  following  :  dJoride,  bichloride,  hydrochlorate,  muriate  or  oxynmri- 
ait  of  mereuri/  (hydraryyri  tJiloridam,  buAloridum,  hydroddorat,  nturiat  vel 
ozyffluruu),  eorrotive  ndilimale  (nihlimatu*  corrotivu*),  corrotive  mtiriaU  of  mer- 
cury (hydrargyri  murHat  corroiivui),  and  acidum  Moro-hydrargyricum. 

PoEPAOATiON. — There  are  several  methods  of  obtaining  it.  Of  these,  two  only 
will  require  notice.  , 

1.  By  subliming  a  mixtnre  of  persulphate  of  mercury  and  common  salt. 

The  Zm&k  CiAkgc  orden  of  Mercury  Bij ;  Sqlpburio  Acid  f|iziu ;  CbloriJe  of  Sodium 
ftJM.  Bciil  down  the  mercury  wilh  Ihe  mlpburic  acid  until  Ihe  biperialpfaate  o(  mercury  le- 
mains  dry;  rub  ihi)  wben  it  a  co<d  with  tlie  chloride  or  sodium  in  an  earthen  mortar;  ihea 
nblime  wiib  a  beat  Kradually  railed. 

Tbe  ElMnrgk  Colkgt  direct!  of  Mercury  ^iv;  Snlphnrio  Acid  (commercial]  f^ij  and  fSiij; 
Pure  Nitric  Acid  TJib;  Muriate  or  Soda  |ii].  Mil  the  loida;  add  the  mercury;  dissolve  it 
witb  Ihe  aid  oT  a  iDoderaie  beat ;  then  raise  tbe  heat  w  ai  lo  obtain  a  dry  aalt  Triturate  this 
•horougbly  with  the  muriate  of  soda;  and  sublime  in  a  proper  apparaluB. 

Tbe  Ditblm  CaUigi  orders  of  Sulphate  of  Mercury  D)k  ;  Dried  Chloride  of  Sodium  Ibv.  Re- 
duce each  nil  to  s  fine  powder,  and,  haTing  mixed  them  carefully  by  Criluralion  in  a  mortar, 
let  the  mixture  be  introduced  into  an  iron  poi  lined  with  elay,  and  by  a  retpilated  heat,  applied 
Ihrough  lbs  interveulion  of  land,  lei  the  cormive  ■ublimalo  be  sublimed  into  an  earthen  head 
placed  over  tbe  pot,  and  connected  to  it  by  means  of  luta.  Tbe  product  should  be  preserved 
in  an  opakc  bottle. 

[The  process  of  tbe  V.S.Fharm.  ia  the  same  as  the  Lmiati,  with  the  exception  of  speci/yinK 
Sulphuric  Acid  three  pounds  Tor  l^xziss.] 

Sulphate  of  mercury  is  usually  prepared  by  snbmitdng  the  snlpfaaric  at^d  and 
mercury  to  heat  in  an  iron  pot,  set  in 


brickwork,  over  a  proper  fire,  and  under 
a  hood  or  chimney  to  carry  off  the  va- 
pour of  Bulphurous  acid  (Y\g.  142,  a), 
(see  anU,  p.  7S6). 

The  mixture  of  sulphate  and  common 
aalt  is  subjected  to  sublimation  in  an 
earthen  alembic  placed  in  sand  con- 
tained in  au  iron  pot ;  or  in  an  iron  pot 
lined  with  clay,  and  covered  by  an  in- 
Tcrted  earthen  pan  (as  in  Fig.  142,  h). 
The  same  pot,  with  a  different  head, 
may  be  used  in  the  preparation  of  calo- 
mA. 

The  nature  of  the  chanses  which  oc- 
cur in  the  manufacture  of  persulphate 


Fig.  143. 


Of  mercury  has  been  already  expl^ned  "'  ^"S^^'"  "'^™^".'™r°/.'dn7.M^«".n 
(see  ante,  pp.  794  and  796).  "™  ^1%)^^"'^^"  '',"■"  °'  '^■^*".  "> 

When  this  salt  is  sublimed  with  Chlo-  ».  FDrnasaTor  the^auTnulJali  of  the  parch loride. 
'  Uitiui  Siaut  Di^niattry.  •  iai.  ^  Vtr.  vtii.  SB. 


Fig,  W: 


ride  of  sodmm,  double  dceompoaitinn  takes  place,  and  we  obt^n  perchloride  of  mer- 
cnry  and  sulphnta  of  aodn,  HgO,SO"+NaL'l  =  Hg€l+NaO,SO. 

2.  Perchloride  of  mereury  mny  also  be  procured  by  the  direct  union  of  its  eon- 
BtltucDts,  chlorine  aud  mercury.  Dr.  A.  T.  Thomsoa'  bos  taJien  ont  a  patent  for 
this  process. 

Properties, — Ah  usually  met  with  in  commerce,  percbloride  of  meTcnryiaaseini* 
transpurent  crystalline  mnss,  in  nbich  perfect  crystals  are  rarely 
found,  Occagionally,  honcTer,  they  are  obtained  either  by  hIow 
Gublimation,  or  from  b  solution  of  the  salt.  Their  form  is  tlie 
right  rbfimbie  prism.  Tbcir  specific  gravity  is  about  5.2  (5.14  to 
5.42,  Liobig).  Tito  taste  of  this  salt  is  acrid,  coppery,  and  per- 
siBlent.  Wben  heated,  it  fu.ses,  boih,  and  volatilizes  :  the  Taponr 
is  very  acrid.  It  is  soluble  in  about  three  times  its  weight  of  boil* 
ing,  and  in  about  eighteen  or  twenty  times  its  weight  of  oold  wa- 
ter :  the  acids  (eapeciidly  hydrochloric)  and  the  alkaline  chlorides 
increase  its  solubilitT.  It  is  soluble  in  seven  parts  of  cold  or  three 
and  a  half  ports  of  boiling  alcohol.  Ether  dissolves  it  more  rea- 
dily than  alcohol,  and  will  even  scpamlA  it  from  its  watery  solu- 
tion; and  hence  is  sometimes  employed  to  remove  it  from  orgnnio 
mixtures. 
An  aqueous  solution  of  porcbloride  of  mercury  rSadily  undergoes  decomposiliou, 
especially  when  exposed  to  solar  light ;  calomel  is  precipitated,  and  hydrochloric 
acid  set  free.  This  change  is  facilitated  by  the  presence  of  organic  substances — as 
gum,  extractive,  or  oil ;  whereas  it  is  checked  by  the  presence  of  alkaline  chlorides. 
Albumen  forms  a  white  precipitate  with  an  aqueous  solution  of  perchloride  ef 
niercDry.  This  precipitate  is  slightly  soluble  in  water,  and  consists,  according  lo 
Lassaigne,'  of  albumen,  93,45,  and  perchloride  of  mercury,  6.55.  But,  acconUng 
to  the  experiments*  of  Koee,  Oeoghegun,  Alutder,  Itlarchand,  and  Eisner,  it  ood- 
sists  of  from  10.278  to  11.192  of  oiide  of  mercury,  and  trom  89.722  to  88.808 
of  albumen.  Fibrin  forms  a  similar  white  compound  with  corrosive  sukUnata. 
When  albuminous  and  fibrinous  textures  are  immersed  in  a  solution  of  this  salt, 
combination  takes  place,  the  tissue  contracts,  increases  in  density,  becomes  whiter, 
and  does  not  putrefy.  Hence  it  is  employed  by  the  anatomist  fur  hardening  and 
preserviDg  certain  parts  of  the  body — as  the  brain, 

A  solution  of  perchloride  of  mercury  possesses  some  of  the  chaneters  of  an  leid. 
Thus  its  solution  reddens  litmus,  and  it  unites  with  the  chlor-boses  (us  chloride  of 
sodium),  forming  the  double  salts  callud  h^drargi/ro-rhloriila.  Litmus  which  has 
been  reddened  by  a  solution  of  perchloride  of  mercury  has  its  blue  colour  T«8torcd 
by  chloride  of  sodium. 

ChaTaettrislicx. — Perchloride  of  inercnrj  is  recognized  by  the  following  chuifr 
ters: — 

it, lamp,  with  rniistic 


a.  Hialal  in  ■  lube  by  a  ipi 
line  cblorida  it  rortned,  oiyKBo 

ic  mereui;  it  aublimcd  and  oandsnscd  ii 


lube, 


or  llie  carUmnLeii  lixnl  nikniies,  an  Htlw- 
be  ueat,  carbtmic  ncid  gsfei  ace  evolTnl. 
the  [otax  of  glotiulei  on  llie  sidn  of  iba 


in-yolloi 


(hifdratfd  rtd  otU*  o/  mtrrwy).  ThB  tpw- 
,yictJ>  with  niliaiporsilTet  a  white  preciniMtn  (A<Cl} 
■  -  -!- J 


DBlani  liijuiil^  acidtfled  with  n 

insoluble  in  exccai  of  ninic  oi^iil.     It  ibe  perchloride  be  in  eicesi,  ibe  pceuipiuie  i*  bnefc-M 

(amJitorirff  o/iwrrury.  HgC1,3HgO), 

y  Cauilic  ammonta,  Biideil  to  a  wiiution  of  the  p«rehloride,  cbumm  b  while  pcecipiau  (tUr*- 
amididtoj mttrmy.  HKCl,HgAd  =  Hg',CLjiH'), 

J.  The  uftohnt  tnonoatrborMu  throw  down  a  brick-red  precipitBle  (HgCliSHgO);  Iho  aBalti* 
buarhimala  oauio  opalescence,  bul  no  immediate  predpitale;  ia  a  few  miainei,lioweTBr,a  duk 
reddiih  ptedpiule  (HECI,3HgO)  i«  rbrmed. 

1.  Adulr  tfpouutium  occaiiona  a  aoatlel  precipilale  (Hgl)  loliible  in  excm,  ailbat  of  iodU* 
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of  potatsiom,  or  of  perchloride  of  mereuiy ;  the  precipitate  fyequentljr  appears  at  first  of  a  yellow 
ooloar,  though  it  quickly  beoomea  scarlet. 

(.  Pr9tochloride  </ padded  ia  excess  to  perchloride  of  mercury, causes  first  a  white  precipi- 
tate (calomtt)^  and  aAerwards  a  grayish  powder,  composed  of  reguline  mercury,  which  falls 
down  in  a  finely  divided  state.    HgCl+SnCls=Hg-|-SnCl'. 

«.  Hydrotttfykuric  acid  in  excess,  passed  through  a  solution  of  perchloride  of  mercury,  occasions 
a  bhick  precipitate  (HgS).  If  the  perchloride  be  in  excess,  a  white  precipitate  (chhro-tulphuret 
of  mercury f  2HgS,HgCl)  is  obtained. 

&.  Ferrocyanide  ofpotauium  causes  a  white  precipitate  (ferroeyanide  of  mtrcury). 

c.  Albwnen  causes  a  white  precipitate  when  added  to  a  solution  of  corrosive  sublimate. 

a.  Galvaniim. — ^Drop  the  suspected  solution  on  a  piece  of  gold  (as  a  sovereign),  and  apply 
a  key,  so  that  it  may  touch,  simultaneously,  the  gold  and  the  solu- 
tion ;  an  electric  current  is  immediately  produced,  the  perchloride  Fig.  144. 
is  decomposed,  the  mercury  attaches  itself  to  the  negative  elec* 
trode  (or  pole),  namely,  the  gold,  while  the  chlorine  unites  with 
the  iron  of  the  positive  electrode  (or  pole)  to  form  chloride  of  iron. 
The  relative  position  of  the  gold,  the  key,  and  the  solution,  will  be 
evident  ftom  the  fig.  144,  and  the  arrows  point  out  the  direction  of 
the  electric  current  The  silver  stain  left  on  the  gold  is  readily  re- 
moved by  heat 

X.  Precipitation  by  metaU. — A  slip  of  bright  copper  immersed  in  a 
solution  of  corrosive  sublimate  acidulated  by  hydrochloric  acid  is 
soon  coated  by  metallic  mercury.  Finely  powdered  silver  may  be 
advantageously  substituted  for  the  copper,  as  suggested  by  Dr.  Frampton.* 

Composition.— -The  composition  of  this  salt  b  as  follows  :— 


jLt.       Eq,  Wt.       Per  Ct.       Turfur.  Vols,    Sp.  Gr. 

Vapour  of  Mereary 1  .  .  .    6.07 

Chlorine  Gas 1  .  .  .    3.47 


Mereary 1  ...  100     ...    73.8  .  .  .    73^ 

Chlorine 1  .  .  .    36.5  .  .  .    fiOJS  .  .  .    96.47 


Perebl.  of  Mereary  .  .  1  .  .  .  135.5  .  .  .  100.0  .  .  .  100.00    Yapoar  of  Corrosive  Sublimate  1  .  .  .    0.44 

PuBiTY. — ^Pure  perchloride  should  be  whitCi  dry,  totally  vaporized  by  heat,  and 
completely  soluble  m  water,  alcohol,  or  ether. 

Crystalline;  it  liquefies  by  heat,  and  afterwards  sublimes.  It  is  soluble  in  water,  in  rectified 
spirit,  and  in  sulphuric  ether.  Whatever  is  thrown  down  from  water,  by  solution  of  potash  or 
of  soda,  or  by  time-water,  is  of  a  reddish  colour:  or,  if  a  sufficient  quantity  of  water  be  added. 
it  is  yellow.  This  yellow  substance  by  heat  emits  oxygen,  and  runs  into  globules  of  mercury. — 
Pk.Limd, 

It  sublimes  entirely  by  heat;  and  its  powder  is  entirely  and  easily  soluble  in  sulphuric 
ether.— PA.  Ed, 

Phtbiolooical  Effects,  a.  On  Vegetahles. — ^The  effects  of  solutions  of  perchlo- 
ride of  mercury  on  plants  have  been  examined  by  Seguin,  and  subsequently  by  Marcet 
and  Macaire;'  and  from  their  experiments  it  appears  that,  when  growing  plants  are 
immersed  in  a  solution  of  this  salt,  part  of  the  poison  is  absorbed,  a  change  of  colour 
takes  place  in  the  leaves  and  stems,  and  death  is  produced.  It  is  equally  poisonous 
to  cryptogamic  plants.  Hence  vegetable  tissues  soaked  in  a  solution  of  it  are  no 
longer  adapted  for  the  development  of  the  Mertdius  lachfymans,  and  of  other  fungi 
known  under  the  name  of  the  dty  rot.  This,  in  fact,  is  the  principle  adopted  by 
Mr.  Kyan'  for  the  preservation  of  timber,  and  which  is  now  practiced  by  the  Anti 
Dry  Rot  Company,* 

fi.  On  Animals  generally. — ^The  effects  of  corrosive  sublimate  on  animals  have 
been  examined  by  EttmuUer,  Wepfer,  Sproegel,  Sir  Benjamin  Brodie,'  CampbeU, 
Iiavorti  Smith,  Gaspard,  Orfila,^  Schubarth,  and  Bostock.  An  abstract  of  these 
will  be  found  in  the  works  of  Wibmer,^  and  Chrisdson.*    Bogs,  cats,  horses,  rab- 

*  Lond.  Medical  Oaxetu,  Oct.  20. 1843,  p.  78.  *  De  Candolle,  Pkys.  Vig.  1333. 

*  Lend.  Med.  Gax,  xvi.  630.     Vide  also  Dr.  Dickson*!  Lecture  on  Dry  Roty  Lond.  1837. 

*  See  Keraadren,  Dee  Propriitis  du  SublinU  CorroeiTpour  la  eoneervatiou  du  box*,  et  dee  effete  de  eette 
priparatioH  sur  la  santi  dee  tnarins.  in  the  Mim.  Royale  Acad,  de  Mid.  t.  y.  41,  Paria,  1846.  1  have 
••en  wood  which  had  been  preparea  by  Kyan'a  process,  and  which  became  black  on  tne  application 
of  hydrosulpharet  of  ammonia  (showinff  the  presence  or  mercorsr),  covered  with  cottony  fungi  which 
rrew  from  it.  Sir  John  Barrow,  in  his  Life  of  Lord  Anson^  MyOj  wood  thns  prepared  is  attacked  by  the 
Teredo. 

»  Phil.  Trans,  for  181«.  •  Toxicol.  Gin. 

^  Wirh.  d.  Arzn.  u.  €Hfu.  '  Treat,  on  Poisons. 
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bits,  and  froga,  are  the  animals  on  wbich  the  experiments  have  been  tried,  and  On 
wliich  sublimate  bos  been  fonud  to  exercise  a  poisonous  operation,  and  the  snme 
kind  of  effect  is  presumed,  from  analogy,  to  be  produced  on  all  other  animaU,  Tbc 
results  of  these  experinients  have  been  so  briefly  yet  olearly  stated  by  Dr.  Christ!- 
son,  that  I  cannot  do  better  than  quote  fats  words:  "Oorrosive  sublimate  causes, 
when  swallowed,  corrosion  of  the  stomach ;  and  in  whatever  way  it  obtaiiiB  cntranM 
into  tbc  body,  irritation  of  that  organ  nnd  of  the  rectum,  ioflammation  of  the  lungs, 
depressed  action,  and  perhaps  also  inflammation  of  the  heart,  oppression  of  the 
fiiactions  of  the  brain,  and  inflammation  of  the  salivary  glands."  I  may  udd,  that 
mercurial  fetor  and  salivation  have  been  observed  in  horses,  dogs,  and  rabbits. 

y.  (hi  Man. — qq.  /«  small  or  therapeutic  dosei,  as  from  one-eighth  to  one-fourth 
of  a  grain,  it  frequently  exerts  a  benclici[tl  eflect  on  diseases  (syphilitic  eruptions, 
for  example),  without  producing  any  obvious  alteration  in  the  actions  of  the  different 
organs.  Occasionally,  especially  when  the  stomach  and  bowels  are  in  au  irritable 
condition,  it  gives  rise  to  a  sensation  of  warmth  in  the  epigastrium,  nnd  canses 
nausea,  griping,  and  purging.  In  such  cases  it  is  best  to  diminish  the  dose,  and 
coDJoin  opium.  By  repetition,  we  frerjuently  observe  that  the  pulse  becomes  anme- 
what  excited,  and  if  the  skin  be  kept  worm,  perspiration  is  oftentimes  brought  on ;  at 
other  times  the  quantity  of  urine  is  jocreaaed.  Continued  use  of  it  causes  saliva- 
tion ;  but  it  is  said  (and  I  am  disposed  to  coincide  in  this  alatemcnt)  that  cnrrostve 
sublimate  has  loss  tendency  to  occasion  this  effect  than  other  preparations  of  taa- 
cury.  Maximilian  Locher,'  who,  from  the  year  1754  to  17S2,  cured  4.880  patients 
affected  with  the  venereal  disease,  at  St.  Slark's  Hospital,  Vienna,  by  the  exhibi- 
tioo  of  this  remedy,  says  that  no  person  died,  or  experienced  the  least  painful  or 
dangerous  symptoms,  in  consequence  of  its  use.  He  was,  however,  exceedingly 
cautious  and  careful  in  its  employment,  and  always  stopped  its  administration  on 
the  first  appearance  of  salivation.  Van  Swieten  says,  "I  am  convinced,  from  re- 
peated experience,  that  the  menstrual  e>-acuation  is  not  disturbed  by  the  use  of  this 
remedy," 

()3,  Ohronie  jtoUonxng. — In  tomewhat  larger  dosfn,  or  hif  the  hng-eontmuM  w« 
of  the  hefiire-mentumtd  umaU  doea,  gaatro-cnteritis,  and  all  the  usual  conetitutionil 
effects  of  mercury,  are  brought  on.  Thus  heat  and  griping  pain  in  the  alinxintai^ 
canal  (particularly  in  the  stomach  and  rectum),  loss  of  appetit-e,  u.tuseo,  vnmitine, 
purging,  and  disordered  digestion,  are  the  gastro-enteritic  symptoms.  The  pul- 
monary organs,  also,  not  nnfrequently  become  affected;  the  patient  complains  of  diy 
cough,  pain  in  the  chest,  disordered  respiration,  and  bloody  expectoration.  Coupling 
these  symptoms  with  the  effects  said  tu  be  produced  on  the  lungs  of  animals  by  the 
use  of  corrosive  sublimate,  we  have  an  important  caution  not  to  administer  it  to 
patients  affected  with  pulmonary  disorders — a  caution,  indeed,  which  Van  Swielcn 
gives ;  "  for  those,"  says  he,  "  who  have  a  buslcy,  dry  breast,  are  troubled  with  ■ 
coagh,  whose  nervous  system  is  excessively  irritable,  and  are  subject  to  a  bonor- 
rhage,  bear  not  this  remedy  without  detriment." 

yy.  Acute  powoniitg. — In  very  large  doict  corrosivo  sublimate  acts  as  a  cotutle 
poison,  in  virtue  of  its  affinity  for  albumen,  fibrin,  and  other  constitucnis  of  th*  tit- 
sues.  I  shall  follow  Dr.  Christigon,  and  admit  two  varieties  of  poisoning  by  it,  in 
one  of  which  "  the  sole  or  loading  symptoms  are  those  of  violent  irritation  of  the 
alimentary  oanal.  In  another  variety,  the  symptoms  arc  at  first  the  same  u  in  tba 
former,  but  subsequently  become  conjoined  with  salivation  and  inflammation  of  Ibe 
mouth,  or  some  of  the  other  disorders  incident  to  mercurial  erethism,  as  it  it 
called." 

Firil  vari/ty :  CajTro-nftriTu. — In  tfait  vaiicljr  tlie  tympioms  are  analognii]  to  ihoio  of  eiha    , 
eorroaivo  poiaoni:  namel)',  violeal  barning  pain  in  ihe  moiiib,  Ihimi,  tEXipUngut,  and  (Uniiclli 
diffiiniltxordeglutiiiDn',  aeme  of  luflbcation ;  naus«aj  violoot  vomiiing  (iucrMuod  by  avaiinbii* 
taken  inlo  ibe  Bionuidi)  of  miicout,  bilioui,  oc  aanguioeoui  manere.    Tbe  pain  woa  nWMk 
fiom   lbs  slomach  ovei  ttas  wlioJe  sbdomen,  wbich  beootnei  BCDtely  Hiiiibls  ID  the  iliKhlot 
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impresiioii;  Tiolent  purging,. often  of  blood;  inexpressible  anxiety;  flushed  countenance;  rest- 
lessness; pulse  quick,  small,  and  contracted ;. cold  sweats;  burning  thirsts;  short  and  laborious 
Tespiration ;  urine  frequently  suppressed ;  and,  lastly,  various  indications  of  a  disordered  condi- 
tion of  the  nervous  system,  such  as  tendency  to  stupor,  or  even  actual  coma ;  convulsive  move- 
nients  of  thb  muscles  of  the  face  and  extremities :  sometimes  diminished  sensibility  of  one  of  the 
Umbs,  or  of  the  whole  body;  or  even  paraplegia.  Occasionally  death  appears  to  result  from 
the  powerful  effect  produced  on  the  nervous  system,  or  from  exhaustion,  or  from  mortification 
of  the  bowels. 

Dr.  Christison  points  out  the  following  characters  as  serving  to  distinguish  poisoning  by  per- 
chloride  of  mercury  from  that  by  arsenious  acid  :— 

1.  The  symptoms  begin  much  sooner. 

3.  The  ta«te  is  much  more  aneqaivoeal  and  strong. 

3.  The  acridity  and  irritation  in  the  gullet  are  much  greater. 

4.  The  countenance  is  flushed,  and  even  swollen;  whereas,  in  poisoning  by  arsenic,  it  is  nsaally  con- 
trasted and  ghastly. 

5.  Blood  ii  more  frequently  discharged  by  vomiting  and  purging. 
4.  Irritation  of  the  orioary  passages  is  more  frequent. 

7.  Nervous  affections  are  more  apt  to  come  on  during  the  first  iniamniatory  stage. 

8.  The  effects  are  more  curable  than  those  of  arsenic. 

9.  Deviatioas  ia  tlie  symptoms  are  mors  rare. 

To  these  I  may  add,  that  the  whitened  condition  of  the  epithelium  of  the  mouth  distinguishes 
corrosive  sublimate  poisoning  from  poisoning  by  arsenious  add. 

Second  varitty:  Gattro-etUerUUi  accompanied  toith  or  folknoed  by  mercurial  erdhitm.—^l  here 
use  the  term  erethism  in  the  sense  in  which  it  is  employed  by  Dr.  Christison — namely,  to  in< 
dicate  all  the  secondary  effects  of  mercury.  In  this  variety,  the  symptoms  first  observed  are 
tiioee  mentioned  for  the  last  variety,  but  they  are  followed  sooner  or  later  by  those  of  inflamma- 
tion of  the  salivary  glands,  and  of  the  mouth  and  its  neighbouring  parts ;  profuse  salivation, 
olceratioii  of  the  mouth,  great  fetor  of  the  breath,  and  other  symptoms  of  this  kind,  already  de- 
acribed. 

Corrotwe  SubHmaU  Eater4 — Pouqueville'  mentions,  as  a  common  report,  that  in  1800  there 
lived  at  Constantinople  a  man  called  **Suleyman  yeyen,"  or  ''Suleyman  the  eater  of  corrosive 
anbtimate."  He  was  100  years  old,  and  had  taken  sublimate  for  thirty  years.  In  1797,  his 
daily  dose  exceeded  a  drachm !  Thornton,'  Hobhouse,'  and  Byron,^  refer  to  Pouqueville*s 
•tatement^  but  no  writer  that  I  have  met  with  professes  to  have  seen  this  extraordinary  poison 
eater.  The  story  is,  doubtless,  entirely  fiibulous,  or,  if  founded  on  any  fiict,  has  been  greatly  ex  - 
aggerated.  Although  use  may  lessen  the  effect  of  agents  whose  active  force,  is  dynamical  (see 
amte,  p.  138),  there  is  no  evidence  that  by  habit  the  affinity  of  the  metallic  salts  for  the  organic 
constituents  of  the  body  is  lessened.  I  have  no  hesitation,  therefore,  in  refusing  credence  to 
Pdaqueville's  story. 

Uses. — Intemalli/,  it  has  been  employed  as  a  sialagogae,  alterative,  and  diapho- 
letie. 

The  celebrated  Baron  Van  Swieten' may  be  regarded  as  the  principal  introducer  of 
eorrosive  sablimate  into  practice  as  a  remedy  for  venereal  diseases,*  He  seems  to 
have  been  led  to  its  employment  from  a  suspicion  that  salivation  was  not  requisite 
for  onrinff  this  class  of  oiseases;  and  hence  he  was  desirous  of  obtaining  some  mer- 
curial '*  Uiat  could  be  diluted  at  will,  and  so  tried  in  a  very  small  dose."  Now 
corrosive  sublimate  possesses  these  properties,  and  hence  he  commenced  his  experi- 
ments with  it,  and  meeting  with  great  success,  recommended  it  to  Maximib'an 
Locher,  whose  results  I  Have  already  stated.^  The  balance  of  evidence  is  decidedly 
favourable  to  the  employment  of  this  medidne  as  an  internal  remedy  for  venere^ 
diseases.  By  its  partisans  it  has  been  asserted  to  be  a  safe  and  efficacious  mercurial, 
to  remove  venereal  symptoms  in  a  very  short  space  of  time,  and  without  causing 
salivation,  merely  by  exciting  diaphoresis.  Its  opponents?  state,  on  the  other  hand, 
that  other  mercurials  are  quite  as  effectual^  and  speedy ;  that  the  cure  by  corrosive 
sablimate  is  not  permanent ;  and  lastly,  that  its  corrosive  and  irritant  properties 
render  its  employment  objectionable.     One  of  the  latest  advocates  for  its  use  is 

'  Vofoga  CM  Morit  d  Constantinophf  vol.  ii.  p.  128,  Paris,  1606. 

*  Present  Stau  of  Turkey,  p.  205,  Lond.  1807.  *  Journey  through  Albania^  &c.  p.  dl5, 1613. 

*  WorkSf  p.  705, 1837,  6vo.  edition. 

*  Op.  est. 

*  See  also  several  papers  on  the  use  of  perchloride  in  syphilis,  ia  the  Mtdical  Obitrvatians  atid  Inqui- 
ries^ vols.  i.  and  ii. 

"*  For  farther  hiafcorical  details  respecting  its  use,  vide  Pearson's  Observations  on  the  Effects  of  various 
Articles  of  the  Mat.  Med.  p.  99  et  seq. 

*  Vide  Pearson,  op.  cit. 
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Dzondi,'  of  Halle,  wLo  states  tliat  the  beat  mode  of  using  it  is  ia  the  form  of  ptlli 
made  with  crimib  of  bread;  tind  lie  gives  tlio  following  formub  for  their  propan- 
tion  :  B.  Hjdr.  Sublira.  Corros.  gra.  zij,  solve  in  Aij.  Ustill.  q.  a.,  adde  Micw  Paaia 
Albi,  Succburi  Albj,  im  ([.  p.  uE  ft.  pilul*  numero  ocsl.  Of  these  piUs  (moh  of 
which  contwna  ono-twentieth  of  a  grain  of  oorrosiTo  sublimate),  four  are  to  be  ad- 
jniaiatered  daily,  snd  incrcaaed  until  thirty  {containing  one  grain  and  a  half)  are' 
taken  at  a  dose.  The  lest  time  of  exhibiting  them  is  after  dinner.  Ia  irritable 
Bubjecta  and  painful  affections,  a  few  drops  of  the  tincture  of  opinm  may  be  tak«n 
with  each  done.  During  the  time  the  patient  ia  under  their  influence,  be  ahoold 
adopt  a  sudoriGc  rcgimcD  [aa  is  also  roconnnL'nded  by  Van  Swieton),  and  take  de- 
coction of  sarsaparilb. 

In  acute  dueaset,  few  have  ventured  to  employ  perohloriJe  of  merenrj :  however, 
Schwartz  gave  it  in  hejiatltis  after  the  fever  and  pain  had  subsided,  Santer  employed 
it  in  an  epidemic  scarlet  fever,  and  Berenda'  adminiatored  it  in  asthenic  maligiiaDl 
fevera.  I  have  already  noticwl  (p.  778)  Mr.  Lompriere'a  proposal  to  nse  it  in  fever 
as  a  sialagogue. 

In  various  chronic  diteata,  it  baa  been  given  as  an  alteralive  and  dlofAorttU 
with  occasional  success.  Thus  in  rheumatit-m,  diseases  of  the  bone?,  pcriodieal  paina, 
akin  discsses,  scrofulous  affections,  dbordcrs  of  the  nervous  system,  Sc.  In  such  it 
fibould  be  associated  with  diaphoretics  ^as  antimony,  saraapurilla,  £c-),  warm  dotk- 
ing,  &c.     Not  unfrequentlj  opiates  should  bo  combined  with  it. 

Corroaive  sublimate  ia  a  valuable  torbcfacirat  in  old  dropacal  oomytluiits,  aa 
those  arising  from  diseased  heart,  liver,  or  lungs.  From  f^ss  to  f5J  of  tbe  tiqnot 
hydrargyri  bichloridi  may  be  taken  evory  sis  boors  for  many  days  or  even  weeks 
without  affecting  the  mouth.  Under  its  nsel  have  repeatedly  seen  dropsical  ajvp- 
toms  disappear. 

As  aa  tjUtnial  remedy,  it  bos  been  employed  as  a  cautiic  in  substance  (eJlliff 
alone  or  combined  wilh  arsenic)  to  cancerous  ulcers,  lo  parts  biltcn  by  rabid  animab, 
to  chancres,' &o. }  used  in  this  way,  however,  it  ia  mostly  objectionable.  In  onydiia 
maligna,  it  is  used  with  great  advantage,  mixed  with  an  equal  weisht  of  aulphat*  of 
line,  and  sprinkled  thickly  upon  the  surface  of  the  ulcer,  whioh  is  tlien  to  be  eovered 
with  a  pledget  of  lint  aaturated  with  tincture  of  myrrh.'  A  so/u/iW  has  been 
employed  for  various  purposes ;  thus  by  Baum<^,  as  already  mentioned  {see  onW, 
p.  7T0),  for  pediluvia,  to  produce  salivation ;  as  a  lotion  in  ebronic  akin  disease 
(as  lepra,  psoriasis,  scabies,  rosacea,  &c.);  as  a  wash  to  ulcers,  particularly  tlioee  «f 
a  venereal  nature ;  as  an  injection  in  discharges  from  the  urinary  organs;  as  a 
collyrium  in  chronic  diseases  of  the  eye,  especially  those  of  a  venereal  ualurc;  abd 
as  a  gargle  in  ulcers  of  the  tonsils.  In  obstinate  gleet,  where  the  constiltitioD  ia 
not  very  irritable,  an  injection  of  a  solution  of  corrosive  sublimate  frequently 
proves  most  effective,  A  solution  is  sometimes  used  as  a  preventive  for  the  venereal 
disoase. 

I  am  informed  that  a  most  effective  remedy  for  the  contagious  porrigo  which 
spreads  amongst  children  in  schools,  is  an  ointment  composed  of  from  gr.  as  to 
grs.  ij  of  corrosive  sublimate  to  an  ounce  of  lard. 

Administration. — It  maybe  used  internally  in  substance  or  solution.  The 
dose  of  it  in  substance  ia  from  one-sixteenth  to  one-eighth  of  a  grain.  Some  adTite 
it  to  be  given  to  the  extent  of  one-fourth  of  a  grain,  but  in  this  dose  it  is  ver;  >pt 
to  eripe  and  purge.  Dzondi's  formula,  already  given,  may  be  employed  when  wt 
wish  to  administer  it  in  substance. 

In  solution,  it  may  be  exhibited  dissolved  in  water  (see  liquor  hylmryyn  bicUit- 
ridi),  alcohol,  or  ether. 

For  extenia/ UK,  a  watery  solution  maybe  employed,  containing  &om  half  a^ws 
to  two  or  three  grains,  diasolvod  in  one  ounce  of  water. 


Amido-Ghloridb  of  Msrcurt  : — History.  800 

As  an  ii^ecUon  in  gonorrhoea,  from  gr.  j^th  to  |th  may  be  dissolved  in  an  ounce 
of  water. 

.Antidotes. — Several  subetanoes  which  decompose  corrosive  sublimate' have  been 
Mnplojed  as  antidotes.  The  most  important  of  these  are  albuminous  substances; 
the  hjdrated  sulphuret  of  iron,  and  a  mixture  of  iron  filings  and  zinc. 

When  corrosive  sublimate  is  mixed  with  (dbumen,  a  Compound  is  formed  whose 
chemical  action  on  the  tissues  is  slight  as  compared  with  that  of  perchloride  of 
mercury.  Hence  the  whites  and  yolks  of  eggS;  milk,  and  a  mixture  of  wheat  flour, 
oatmeal  (or  barley  meal),  and  water,  are  used  as  antidotes. 

Baron  Th^nard,  the  celebrated  chemist,  inadvertently  swallowed  a  concentrated 
solution  of  corrosive  sublimate,  but  by  the  immediate  use  of  whites  of  eggs  suffered 
no  material  harm.  Peschier  states  that  one  egg  is  required  for  every  four  grains  of 
the  poison. 

jAJbumen  retards,  but  does  not  prevent,  the  absorption  of  the  poison,  and  con- 
sequently does  not  preclude  the  production  of  the  constitutional  effects  of  corrosive 
sublimate. 

The  use  of  hjdrated  mlphuret  of  iron  as  an  antidote  for  corrosive  sublimate  has 
been  already  noticed  (see  anUj  p.  782). 

A  mixture  of  two  parts  of  finely-divided  iron  (iron  filings}  and  one  of  zinc  has 
been  recommended  by  Bouchardat,  with  the  view  of  reduciug  corrosive  sublimate  to 
the  metallic  state. 

Mooonic  acid  and  the  soluble  meconatesy  though  by  some  supposed  to  be  antidotes, 
have  been  shown  bv  Mr.  Allchin*  not  to  be  so  in  r^ity.  That  opium  is  a  valuable 
agent  in  poisoning  by  thb  mercurial  salt  cannot  be  doubted ;  but  ite  efBcaoy,  though 
perhaps  in  part  chemical,  is  chiefly  dynamical.  Ite  resinous  and  colouring  matter, 
as  well  as,  perhaps,  to  a  certain  extent,  ite  meconic  add,  forms  with  corrosive  sub- 
limate difficultly-soluble  compounds.  But  ite  narcotic  influence,  by  deadening  the 
sensibility  of  living  parte  to  the  action  of  irritente,  is  the  chief  source  of  the  utility 
of  opium  in  poisoning  by  corrosive  sublimate. 

UQUOB  HTDRiSfiTItl  BICHLOSIDI,  L. ;  Solution  of  JBichhride  of  Mercury,— (Tske 
of  Bichloride  of  Mercury,  Hydrochlorate  of  Ammonia,  each  grs.  x ;  Distilled 
Water  Oj.  Dissolve  the  bichloride  of  mercury  and  hydrochlorate  of  ammonia  to- 
gether in  water.)— Hydrochlorate  of  ammonia  is  used  to  increase  the  solvent  power 
of  the  water.  Each  fluidounce  contains  half  a  grain  of  corrosive  sublimate.  The 
dose  of  this  solution  is  from  half  a  fluidrachm  to  two  or  three  fluidrachms,  teken  in 
some  bland  liquid,  as  linseed  tea. 


171.  HTDRARGYIU  AMIDO-CHLORIDUM.— ASflDO-GHLO- 

RIDE  OF  MERCURY. 

Formula  Hg<,Cl,N3>  =  HgCl,HgAd.     EquwakfU  Weight  251.5. 

HiBTOBY. — ^This  compound  was  discovered  by  Raymond  LuUy  in  the  thirteenth 
century.  Lemery  pointed  out  two  modes  of  prociiring  it,  and  hence  it  is  sometimes 
termed  Lemerrft  white  precipitate,  to  distinguish  it  from  precipiteted  calomel,  also 
called  on  the  continent  <'  white  precipitete."  It  has  had  various  other  appellations, 
as  cosmetic  mercury  (mercurius  cosmcticm),  white  precipitated  mercury  (hydrargy- 
rum prmcipitatum  album) ;  and  according  to  the  view  taken  of  ite  composition,  it 
has  been  ^led  muriate  of  ammonia  and  mercury,  ammoniated  mbmuriate  of 
mercury  (hydrargyri  mbmurias  ammoniatum),  ammoniated  mercury,  ammoniacal 
ixofchloruret  of  mercury,  and  ammanio^iMmde  of  mercury  {hydrargyn  ammonio- 
chtcridum).    It  is  popularly  called  white  precipitate,  or  white  oxide  of  mercury. 


*■  Pkarmaetutical  Journal,  yol.  viii.  p.  904,1848. 
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KORGANTC  BODIES. — Amido-Chlobiee  or  Mbeccbt. 

Frepasation. — All  tlie  SritiaL  Colleges  give  fommlse  for  the  prepantion  of 
tliia  salt. 

Tbe  XoiuJim  CoUfgi  orders  of  Birhloride  of  1Hercarj^vj\  DiMilM  Water  Orj ;  Eolnlion  ol 
Ammaiiin  f^viij.  Dissolve  the  bichloride  or  mercury,  with  Ihe  application  uf  hm.  id  Itte 
water.  To  ibis,  when  it  it  tnld,  ndd  the  talulion  or  Bmmont>>  rrec]ue1illr  ilicting.  Waih  Itia 
powder  thrown  ilowD  until  it  in  froe  Trom  tnsta ;  lastly,  dry  it. 

The  E^nhvrgh  CoHtgt  directs  of  Corrosive  Siiblimale  gvj ;  Distilled  Wator  Ovj  ;  Aqu>  Am- 
nionic fjrii],  Dissolvo  the  corrosive  eublimata  wiih  ilie  aid  of  heal  in  iho  dtitiiled  wmct) 
and  when  Iho  solution  it  cold  add  the  acjoa  ammoniai ;  stir  Ihe  whole  well ;  ootlecl  tliB  pow- 
der on  a  calico  Ulier,  and  wash  it  tiiorooghly  with  cold  water. 

The  Diiblin  CaStgi  orders  of  Corrosive  Sublimate  5J  ;  Solution  o[  Ammonia  f^ix ;  DiMilled 
Water  Oj.  Ditaolve  the  corrosive  sublimate  in  the  water,  with  Ihe  aid  or  B  ganiie  heal,  pour 
the  ammonia  into  the  solution,  and,  having  stirred  the  niixlure  well,  collect  the  prKipitate  ud 
a  Alter,  and  wash  i<  with  warm  diiiilled  water,  until  Ihe  liquid  which  passes  ihrougli  oeoiWI  to 
give  n  prcicipiiate  when  dropped  into  an  add  solution  of  mlrate  o(  silver.  Lastlf ,  dry  ihs 
proilucl  at  B-lemperaturB  not  exceeding  212". 

[The  V.  S.  PAanst-directs  a  procea  similar  lo  that  of  Iho  EdiHbyrgh  CaUcgt.'] 

By  tbe  addition  of  ammonia  t»  a  solution  of  percliloride  of  mercurj,  a  white  pifr 
dpilato  of  the  amido-chlotide  of  mercury  U  formed,  while  there  remains  in  eolaiioa 
half  the  chlorino  of  the  percLloride  comhined  with  hydrogen  nntl  nmtnoDiBL,  m  nl 
ammoniac.     2HgCI+2NU"=HgCl,HgAd+NH',HCl. 

The  process  of  the  Duhlin  College  is  apparently,  though  not  in  reality,  different  fe)m 
that  of  the  London  and  ICdinhurgh  Collegee  fbr  the  preparation  of  white  precipitate. 
The  nitrate  of  mercury  used  for  the  preparing  of  precipitated  calomel  (see  aitle,  p. 
797)  nsually  contains  nitrate  of  the  oxide,  as  well  as  nitrate  of  the  anboiide.  When, 
therefore,  by  tho  addition  of  a  solution  of  common  salt,  calomel  is  precipitated,  some 
corrosive  sublimate  is  left  in  solution;  and  this  yields  amido-chloride  of  meicni; 
on  tbe  addition  of  caustic  ammonia. 

FooFERTiEB. — Amido- chloride  of  mercury  occurs  in  commerce  in  nusset  or  in 
powder.  It  is  white,  inodorous,  has  a  tasle  at  first  earthy,  afterwards  metallic.  It 
is  decomposed  and  dissipated  by  heat,  giving  out  ammonia,  nitrogen,  calomel,  and 
water.  It  is  insoluble  in  alcohol.  By  boiliog  in  water  we  obtain  a  solution  of  by- 
drochlorate  of  ammonia,  and  a  heavy  yellow  powder  (HgCl,2HgO,HgAd),  which 
b  insoluble  in  water.     It  is  soluble  ia  sulphuric,  nitric,  and  hydrochloric  acids. 

CharacterMu. — When  heated  with  caustic  potash,  it  gives  out  ammonia,  and 
forms  a  yellow  powder  (white  precipUnUd  mtrcvry  andperoxide  ofv\eTc\try,  Kanb)- 
Tbe  solution  contains  chloride  of  potassium,  and  with  nitrate  of  silver  yields  a  while 
precipitate  (AgCI),  insoluble  in  nitric  ncid,  but  soluble  in  ammonia.  Caustic  am- 
monia does  not  alter  white  precipitate.  By  this  it  may,  therefore,  be  distinguished 
from  calomel,  which  yields  a  gray  powder  on  the  addition  of  ammonia.  Protochlo- 
rido  of  tin  decomposes  white  precipitated  mercury,  and  separates  metallic  mercury. 
To  these  charaoten  mnst  be  added  the  effect  of  heat,  water,  and  acids,  as  aboto 
mentioned. 

CoMPoarrtos. — Amido-chloride  of  mercury  has  the  following  composition : — 

At.    Eq.Wt.    PitCi.      Z««.' Bujii.  Or,  Ai,     S^tFiPitn 


.  t3.S9  .  .  I3MS 


-  US.S   .  Oxt 


According  to  Henael'  and  Mitscherlich,'  its  composition  is  2HgCl,Nn'',HCL  Mr. 
Phaiips*  regards  it  as  a  oonipound  of  HgCl,ngO,NH'. 

PuaiTY. — This  compound  is  largely  adulterated  with  sulphate  of  lime.     I  ban 


•  TVui  »/ilti  RoyitI  J' 
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one  sample  oontaining  one-third  of  it8.weight  of  this  Bobetanoe.  Carbonate  of  lime 
and  of  lead  are  sometimes  employed  to  mix  with  it.  Pore  white  precipitate,  thrown 
on  a  red-hot  shovel,  is  dissipated  without  any  residuum ;  whereas  the  above  impari- 
ties remain.  The  carbonates  are  recognized  by  their  effervescence  on  the  addition 
of  hydrochloric  acid.  Sulphate  of  lime  may  be  detected  by  boiling  the  suspected 
substance  in  distilled  water,  and  applying  the  tests  for  sulphates  and  calcareous 
salts,  as  before  directed. 

Pulverulent ;  white ;  evaporated  by  heat.  It  is  dissolved  hf  hydrochloric  acid  without  effer- 
vescence. When  heated  with  solution  of  potash,  it  becomes  yellow,  and  emits  ammonia. — Ph, 
land. 

The  iodide  of  potassium  is  employed  to  detect  lead  or  starch  in  the  acetic  solu- 
tion. If  lime-water  occasion  a  black  precipitate,  it  indicates  the  presence  of  a  pro- 
tosalt  of  mercury. 

Phtsiologigal  Effects. — ^Its  action  on  the  body  is  very  imperfectly  known, 
no  recent  experiments  having  been  made  with  it.  It  is  usually  considered  to  be 
highly  poisonous,  and  somewhat  similar  in  its  operation  to  perchloride  of  mercury. 
PalmariuB  and  Naboth^  have  reported  fatal  cases  of  its  use.* 

Uses. — ^It  is  employed  as  an  external  agent  only ;  commonly  in  the  form  of  an 
ointment  It  is  an  efficacious  application  in  various  skin  diseases — as  porrigo,  im- 
petigo, herpes,  and  even  scabies;  also  in  ophthalmia  tarsi.  Among  the  lower  class- 
es, it  is  commonly  used  to  destroy  pediculi. 

AI9TID0TB. — See  Corrosive  Sublimate^  p.  809. 

UNGUENTDI  HY9RAR6TKI  AHIONIO-CHIOKIOI.  L. ;  Unguentum  PraedpttaH  albi, 
B. ;  Unguentwm  Hydrargyri  Submuriatis  AmmonuUi,  D.;  Ointment  of  White 
Precipitate  \UnffiLentum  Hydrargyri  Ammaniati,  U.  8.]. — (White  Precipitate  ^\y, 
Lard^iij.  Mix  [Ammoniated  Mercury  5i;  Simple  Ointment  ^iss,  U.  ^.].) — Stimu- 
lant, alterative,  and  detergent.    Used  in  various  skin  diseases,  as  above  mentioned. 


172.  HYDRARGTRI  lODID A.— IODIDES  OF  MERCX7RT. 

Three  compounds  of  mercury  and  iodine  are  known.    They  are  as  follows : — 

Subiodide  of  Mercury  (protiodidt)  . Hg'I 

}  Iodide  (Hfqwodidt) Hg^' 

Periodide  (Inmodide) Hgl 

Of  these  the  first  and  the  third  are  used  in  medicine. 


L  Hydrargyri  Subiodidum. — Subiodide  of  Mercury. 

Fommla  HgT.    Eqimalint  Weight  326. 

History. — ^This  compound  is  commonly  called  protiodide  of  mercury  (hydrar- 

fyri  iodidum\  or  simply  iodide  of  mercury  (hydrargyri  iodidum,  Ph.  JLiond.). 
t  may  be  distinguished  also  as  green  suhiodvde  of  mercury  (hydrargyri  mbiodidum 
viride)  or  green  iodide  of  mercury  (hydrargyri  xodidum  viride,  Ph.  Dubl.). 
Preparation. — ^There  are  several  methods  of  preparing  it. 

The  London  College  orders  of  Mercury  J j  ;  Iodine  ^v ;  Alcohol,  at  mudi  om  may  he  tuficient. 
Rub  the  mercury  and  iodine  together,  adding  the  alcohol  gradually,  until  globules  are  no  longer 
visible.  Dry  the  powder  immediately,  with  a  gentle  beat,  without  the  access  of  light,  and  keep 
io  a  well-stoppered  black  glass  vessel.    [C^.  S.  Pharm.  the  same.] 

The  DubUn  CoUege  orders  of  Pure  Mercury  §j ;  Pure  Iodine  ^v ;  Rectified  Spirit  a  sufflcient 
quantity.  Rub  the  mercury  and  iodine  in  a  porcelain  mortar,  occasionally  adding  a  few  drops 
of  the  spirit,  until  metallic  globules  are  no  longer  visible,  and  the  whole  assumes  a  yellowish- 

»  Wibmer,  Wirh.  d.  Arxn.  Ui.  64.  '  >  Vide  also  OmeUn,  App,  MidUam,  ii.  166. 
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it  in  a  lioiila  impervioiu  to  ligbi. 

In  this  process  tlie  mercury  and  icxline  enter  into  combination.  The  alcohol 
facilhntea  the  union  by  diasolving  a.  portion  of  iodine  nnd  forming  with  the  remainder 
K  paaty  mtisB.  Some  red  or  periodide  ia  usuiJly  first  formed,  and  is  ofterw&rds  trans' 
formed  into  the  green  or  subiodide  by  uniting  with  mercnry. 

This  process  eucceods  well  when  small  quantities  of  iodide  are  to  be  prepared; 
hut  it  is  scarcely  applicable  to  the  preparationof  large  quantities,  owing  to  the  frrat 
heat  which  ia  evolved,  by  which  iodine  ia  volatilized,  and  some  red  or  perindide 
formed.  Soubeirao'  says  that  the  masa  sometimea  iuSamcs,  and  escapes  Irom  the 
mortar  with  a  kind  of  explosion.  To  nvcnd  tbeae  inconveniences,  small  qanntltieg 
only  (seven  or  eight  ouncea,  for  eiample)  should  be  prepared  at  one  time,  and  the 
quantity  of  alcohol  should  be  augmented. 

Another  mode  of  preparing  it  is  by  the  addition  of  solution  of  iodide  of  potntnuin 
to  a  Holtttion  of  the  euboxido  of  mercary,  acidified  with  a  very  small  quantity  of 
nitric  acid,  as  long  as  a  greenish  precipitate  ia  produced.  There  are,  however,  some 
difficulties  in  this  mode  of  proceeding.  A  subnitrate  of  mercury  is  apt  to  be  precipi- 
tated with  the  subiodide,  and  if,  to  avoid  this,  we  use  eicesa  of  nitric  acid,  this 
decomposes  the  iodide  of  potassium  and  sets  iodine  free,  which  combines  with  the 
snbiodide  to  form  the  red  or  periodide.  If  the  solution  of  protonitrale  bo  added  lo 
that  of  the  iodide  of  potassium,  metallic  mercury  and  red  or  periodide  are  apt  to  be 
formed :  the  latter  is  at  first  dissolved,  but  ia  afterwards  deposited  with  the  sub- 
iodide. 

Properties. — It  ia  a  dingy  green  powder,  whose  sp.  gr.  is  7.75.  It  ia  inaoloble 
in  water,  alcohol,  or  an  aqueous  solution  of  chloride  of  sodium ;  but  ia  soluble  in 
ether,  and  slightly  so  in  an  aqueous  solution  of  iodide  of  potasaium-  When  healed 
quickly,  it  fumes,  and  sublimes  in  red  crystals,  which  become  yellow  by  cooUog. 
Solar  light  decomposes  it,  and  changes  its  colour.  Heated  with  potosb,  it  yiclw 
iodide  of  potassium  and  regulino  mercury, 

When  TMontl)'  prepared,  it  is  yellowieh,  ntid  wlirn  heai  li  catilimislx  applird  It  ■oblidM*  in 
reJ  erysrali,  which  adftwarcls  iMcoma  yellow,  and  ihiiii  by  ncccwof  lighi  ihey  bkcken.  It  ii 
not  solublo  in  chloride  of  aodiuDi.— PA.  LonJ. 

Composition. — It  oonaiata  of 

Jtomt.  Eg.  Wl.  Ptr  CtM. 

Mercury 2     200     ....     6t.3S 

Iodine 1     138     ....    38.65 

Iodide  of  Mercury  .  .      I      .....     336     ....  100.00 

Physio  LOGICAL  Effects. — It  is  a  powerful  irritant  poison.  A  scruple  killed  a 
rabbit  within  twenty-four  hours,  and  a  drachm  deatroyed  a  pointer  dog  in  five 

In  small  but  repeated  doaes,  it  appears  to  exercise  a  specific  influence  over  the 
lymphatic  and  glondulur  system.  Two  grains  taken  daily  caused  salivation  in  t«o 
instances.' 

Uses. — It  has  been  used  in  syphilis  and  scrofula,  especially  when  they  occur  in 
the  same  individual.  Lagol*  employed  an  ointment  of  it  in  those  forms  of  exter- 
nal scrofulous  disease  which  resemble  syphilis.  Ri cord' gave  it  internally  with 
good  effect  in  it/philis  infanlum,  Biett'  has  suecessfully  employed  it  in  ayphililia 
ulceration  and  venereal  eruptions. 

Atmikistbation. — The  dose  of  it  for  adults  is  from  one  grain  gradually  ia- 
oreaaed  to  three  or  four.  Ricord  gave  from  one-sixth  to  one-half  of  a  grain  to  chil- 
dren of  six  months  old.     Biett  employed  it  internally,  and  also  externally,  in  the 


*  Coiiwell,  Sumy  m  Io4iif  «^  in  Comfoin4i.f.  ISO. 
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fonn  of  ointmeBty  to  the  extent  of  twelve  or  fourteen  grains  dailj;  by  way  of  fric- 
tion. 

L  FEnU!  niDKAKGIRI  lODIDI;  PiXU  of  Iodide  of  Mercury/,— ^Iodide  of  Mercury 
3j;  Confection  of  Dog-rose  Jiij ;  Ginger,  powdenra,  Jj*  ^0 — ^*^®  grains  of  these 
pills  contain  one  grain  of  iodide.  The  dose^  therefore,  will  be  from  five  grains  to  a 
scruple. 

t  IIN61IENTUH  HTORARGI&I  lODM,  L.;  Ointment  of  Iodide  of  Mercu7y.^(lodide 
of  Mercury  §j;  White  Wax  Jij;  Lard  ^yj.  M.)*-Thi8  is  lued  as  a  dressing  for 
scrofulous  ulcers,  or  for  syphilitic  ulcers  in  scrofulous  subjects.  It  is  also  employed 
in  tubercukr  skin  diseases — as  lupus,  rosacea,  and  sycosis.^ 

2,  Hydrargyri  Periodidum. — Periodlde  of  Meroury. 

Formula  HgL    E^akni  Weight  226. 

History. — ^This  compound  is  usually  termed  hiniodide  of  mercary  (hydrargyri 
Inniddidum)  {^Hydrargyri  lodidum  JRtArum,  U.  S.].  It  is  aJso  called  the  deutiodide 
of  mercury^  or  the  red  iodide  of  mercury  (hydrargyri  iodidum  rvhrumf  Ph.  Lend.). 

Natural  History. — ^It  is  found  native  in  Mexico,  in  the  form  of  reddish-brown 
particles. 

Preparation. — ^Both  the  Edinburgh  and  Dublin  Colleges  give  directions  for  the 
preparation  of  this  compound. 

The  Edmifurgh  CoBege  directs  of  Meroury  3^ij ;  Iodine  ^ijas;  Concentrated  Solution  of  Muriate 
of  Soda  a  OaUatL,  Triturate  the  mercury  and  iodine  together,  adding  occasionally  a  little  reo- 
tiSed  spirit  till  a  uniform  red  powder  be  obtained.  Reduce  the  product  to  fine  powder,  and  dis- 
solve it  in  the  solution  of  muriate  of  soda  with  the  aid  of  brisk  ebullition.  Filter,  if  necessary, 
through  calico,  keeping  the  funnel  hot;  wash  and  dry  the  crystals  which  form  on  cooling. 

The  Dublin  CoUege  orders  of  Corrosive  Sublimate  ^ j ;  Iodide  of  Potassium  ^x ;  Distilled 
Water  Oij,  or  as  much  as  is  sufficient.  Dissolve  the  corrosive  sublimate  with  the  aid  of  heat 
in  twenty-five  ounces,  and  the  iodide  of  potassium  in  five  ounces  of  the  water,  and,  when  both 
solutions  are  cold,  mix  them.  Decant  die  supernatant  liquor  when  the  precipitate  has  sub* 
sided,  and  having  collected  this  latter  upon  a  paper  filter,  wash  it  with  the  remainder  of  the  water. 
Finally,  dry  the  product  at  a  temperature  not  exceeding  212°,  and  preserve  it  in  a  close  bottle. 

[The  directions  of  the  U,  S.  Phwmu  are  the  same.] 

In  these  processes  the  iodine  and  mercury  combine  to  form  the  per-  or  biniodide. 
The  alcohol  facilitates  the  combination  by  dissolving  part  of  the  iodine^  and  forming 
a  pasty  mass  with  the  remunder. 

The  solution  of  common  salt  emploTed  by  the  Edinburgh  College  serves  to  sepa- 
rate the  per-  or  biniodide  from  any  subiodide  (which  is  insoluble  in  that  liquid),  as 
well  as  to  obtidn  the  biniodide  in  a  crystalline  form. 

Considerable  inconyenience  is  experienced  in  obtaining  large  quantities  of  the 
periodide  by  the  above  process,  on  account  of  the  great  heat  evolved  when  mercury 
and  iodine  are  rubbed  together. 

Per-  or  biniodide  of  meroury  may  be  readily  obtained  by  mixing  solutions  of 
perchloride  of  mercury  and  iodide  of  potassium.  One  equivalent  or  135.5  grains  of 
corroeive  sublimate  ans  required  to  decompose  one  equivalent  or  165  parts  of  iodide 
of  potassium.    HgCl-f-KI«HgI+KCl. 

In  order  to  obtain  a  fine-coloured  per-  or  biniodide,  and  to  ensure  the  absence  of 
perchloride  of  mercury  in  the  product,  a  slight  excess  of  iodide  of  potassium  should 
be  employed.  This,  indeed,  holds  a  Uttle  biniodide  of  mercury  in  solution,  but  the 
quantity  is  inconsiderable.  A  large  excess  of  iodide  of  potassium  combines  with 
tne  biniodide,  and  forms  therewith  a  soluble  double  salt  (HgI,KI).  If  the  perchlo- 
ride of  meroury  be  slightly  in  excess,  a  pale-red  precipitate  (composed  of  biniodide 
of  mercury  with  a  little  perchloride)  is  obtained.  A  great  excess  of  perchloride 
of  meroury  keeps  the  periodide  in  solution. 


*  Rayer,  Tnat,  on  Skin  Dit4»us. 
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Paopghtibs. — Periodide  of  mercurj  in  a  dimorphous  aubstani.'e ;  its  ooloor  and 
cryetaUiae  form  varying  witli  its  temperature. 

a.  Red  Feriadide  of  Mercvri/. — At  ordinary  tempcruturea,  and  as  usually  met 
with,  periodide  of  mercury  ia  a  scarlet  red  powder,  whose  sp.  gr.  is  from  G.2  to  6.3'2. 
It  is  ioBoluble  in  water,  bat  soluble  in  nlcohol,  some  acida,  alkalies  and  aoluiaons  of 
iodide  of  potassium,  chloride  of  sodium ,  and  of  many  of  the  mercurial  salts.  When 
dissolved  to  saturutioD  iu  a  hot  solutioQ  of  either  iodide  of  potassium  or  iodide  of 
ziuc,  it  is  deposited  on  oooliog  in  the  form  of  square  octohedrons.  When  heated, 
the  red  periwlide  becomes  bright  yellow,  and  then  fuses,  forming  a  deep  ruby-red 
or  amber-coloured  linuid,  which  by  cooling  congeals  into  a  yellow  crystalline  mass 
{var.  ^}.  This,  by  further  cooling,  or  by  mechanical  disttirlHuiee,  or  by  partial  dis- 
integratioQ,  suddenly  assumes  a  scarlet  colour :  the  change  oommenciug  in  the  latter 
case  at  the  point  ruptured.'  If  the  heat  be  raised  sufficiently,  the  fused  periodide  is 
volotiliied  and  sublimes  in  the  form  of  yellow  right  rliombio  prisma  (rar.  ^) ;  but  if 
the  tempemlure  be  very  slowly  raised,  and  the  sublimation  be  carefully  conducted, 
red  crj-atals,  having  the  form  of  square  octohedrons,  are  obtained. 

&.  Yellow  I'eriodule  of  Mcrcari/. — This  is  obtiuned  by  heating  the  red  per- 
iodide;  by  fusing  and  partially  cooling  the  red  periodide;  by  subTiming  the  red 
periodide ;  and  also  by  precipitation  from  a  solution  of  a  peraalt  of  mercury  by 
iodide  of  potassium :  in  the  latter  case  the  yellow  crystalline  gnuns  soon  dissolre, 
and  at  the  same  time  crystals  of  the  red  periodide  make  their  appearance.  The 
citron  yellow  crystals  of  periodide  belong  to  the  right  prismatic  system  :  they  are  not 
permanent,  but  readily  pass  into  the  red  state. 

Character Utic*. — Heated  with  carbonate  of  potash  in  a  tube,  it  yields  tnetcltic 
mercury,  which  is  volatilized:  the  residue  is  iodide  of  potassium,  recognisable  b^ 
the  tests  before  described  (see  anie,  p.  488).  From  the  subiwiido  of  mercury  li  a 
distinguished  by  it.s  colour  and  solubility  in  a  solution  of  chloride  of  sodium.  The 
effects  of  heat  on  it,  and  its  solubility  in  iodide  of  potaaaium,  are  other  cbaracltn 
which  serve  to  recognise  it. 

Composition. — Its  composition  is  as  follows: — 


Atotni.     Eq.  Wt. 


FirCt. 
.     41.3!>  I  Viipotir  of  Mercu 
,     39,75     Vspoui  of  Iodine 


lUnioiliiU  of  Mercury  t     ...    SS6     ...  lOO.OO  |  Tapouc  ofloilide  of  Mpnnitj  .     I 

PuitlTY. — The  presence  of  persulphuret  of  mercury  in  it  may  be  recognised  by 
fusion  with  caustic  potash  in  a  glass  tube,  by  which  a  inixtare  of  sulphuret  icd 
iodide  of  potassium  is  obtained :  the  existenoc  of  sulphur  may  be  proved  by  tbe  evo- 
lution of  hydrosnlphuric  acid  on  the  addition  of  a  mineral  acid. 

"Eniirety  nporimble:  ■oluble  entirely  in  40  pans  of  a  nincentrBied  Kiluiion  of  tantljne  nf 
soiIb  ai  SVi",  anrj  again  ileixuiled  in  fine  red  crystals  on  cooling.'' — PK.  Ed. 

Phtbiolooical  Effects,  a.  On  Animah. — A  scruple  killed  a  rabbit  in  twen- 
ty-four hoars :  the  stomach  was  found  pretematu rally  reddened.  Ten  gnins,  dis- 
solved iu  a  solution  of  iodide  of  potassium,  and  given  to  a  dog,  caused  vomiting,  pun, 
tenesmus,  and  depression :  in  four  or  five  days  the  animal  was  well.'  MuDei*  iu 
also  made  some  espcrimcnts  with  it. 

jj.  On  Man, — ll  is  a  powerful  irritant  and  caustic.  It  is  nearly  as  powerfnl  ss 
the  perohlorido  of  mercury ;  indeed,  Rayer*  considers  it  more  active  than  the  latter. 
Applied  to  nlcers,  in  tbc  form  of  ointment,  I  have  known  it  cause  excruciating  paio. 
Left  in  contact  with  the  akin  for  a  whi  le,  it  induces,  says  Rayer,  d  most  inlcnse  nr- 
■ipelatous  inflammation.  It  requires  to  be  administered  intunully  with  great  uff- 
tion.     Like  other  mercurial  compounds,  its  repealod  nae  cautcs  nlivatioD. 
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Usss. — ^It  has  been  employed  in  the  same  cases  (t.  e.  syphilis  and  sorofnla)  as  the 
snbiodide  of  mercury^  than  which  it  is  much  more  energetic.  Breschet^  applied  it, 
in  the  form  of  ointment,  with  great  success  in  a  case  of  obstinate  ulceration  (thought 
to  have  been  carcinomatous)  of  the  angle  of  the  eye.  In  the  form  of  a  dilute  and 
thin  ointment  (composed  of  periodide  of  mercury  grs.  ij,  cerate  9ij,  and  almond 
oil  9j)  it  has  been  used  in  opacity  of  the  cornea.*  In  ol»tinate  ophthalmia  tarsi^ 
with  thickening  of  the  Meibomian  glands,  it  has  also  been  successfully  employed. 

Ad^qnistratiom. — ^It  should  be  given  in  doses  of  one^izteenth  of  a  grain,  gra- 
dually increased  to  one-fourth  of  a  grain.  It  may  be  exhibited  in  the  form  of  pills, 
or  dissolved  in  alcohol  or  ether. 

L  MOUESTUM  HTDKISCTU  BMODpi ;  Ungwmtum  BydrargyH  lodxdi  rvhri,  D. ; 
Ointment  of  Biniodide  of  Jl^ercttry.-^(BiniQdide  of  Mercury  3j;  White  Wax  ^ij; 
Lard  3  vj :  M. — Red  Iodide  of  Mercury  5J  5  Ointment  of  White  Wax  Jvij-  Mix,  /).) 
— ^ITsed  in  the  before-mentioned  cases.  For  ordinary  purposes  it  will  require  to  be 
considerably  diluted. 

2.  UQCOR IIDRAIOIKI  lODO-iRSENITIS ;  Solution  of  the  Mo-Ar»enite  of  Itercuiy  ; 
Liquor  Hi/driodatis  Arsenic i  et  Hi/draryyri  ;  Arsenici  et  Hydrargyri  JBydriodatit 
Liquor,  Ph.  Bub. ;  Donovan's  Solution  [Liquor  Arsenici  et  JSydraryyri  lodidi, 
U.  S.].  This  solution  was  introduced  into  medical  use  in  November,  1839,  by  Mr. 
Donovan,'  who  gave  the  foUowihg  directions  for  its  preparation : — 

**  Triturate  6.08  grains  of  finely  levigated  Metallic  Araenic,  15.38  grains  of  Mercury,  and  50 
grains  of  Iodine,  with  one  drachm  measure  of  Alcohol,  until  the  mass  has  become  dry,  and  from 
being  deep  brown  has  become  pale  red.  Pour  on  eight  ounces  of  distilled  water ;  and  after 
trituration  for  a  few  moments,  transfer  the  whole  to  a  flask ;  add  half  a  drachm  of  hydriodic 
acid,  prepared  by  the  acidification  of  two  grains  of  iodine,  and  boil  for  a  few  minutes.  When 
the  solution  is  cold,  if  there  be  any  deficiency  of  the  original  eight  oanoes  make  it  up  exactly  to 
that  measure  with  distilled  water.    Finally,  filter." 

The  DubUn  College  orders  of  Pure  Arsenic,  in  fine  powder,  grs.  vj ;  Pure  Mercury  grs.  xvj ;  Pure 
Iodine  grs.  i^ss;  Alcohol  f^ss;  Distilled  Water  f^ix,  or  a  sufficient  quantity.  Rub  together  the 
arsenic,  mercury,  iodine,  and  spirit,  until  a  dry  mass  is  obtained,  and,  having  triturated  eight 
ounces  of  the  water  with  this  in  successive  portions,  let  tlie  whole  be  transferred  to  a  flask,  and 
heated  until  it  begins  to  boil.  When  cooled  and  filtered,  let  as  much  distilled  water  be  added 
ft)  it  as  will  make  the  bulk  of  the  solution  exactly  eight  fiuidonnces  and  six  drachms. 

[The  U.  8.  Pharm.  directs  of  Iodide  of  Arsenic,  Red  Iodide  of  Mercury,  each  thirty>five  grains; 
Distilled  Water  half  a  pint  Rub  the  iodides  with  half  a  fluidounce  of  the  water,  and,  when 
they  have  dissolved,  add  the  remainder  of  the  water,  heat  to  the  boiling  point,  and  filter.] 

When  the  arsenicum,  mercury,  and  iodine  are  triturated  together  with  the  alcohol, 
the  iodine  combines  with  the  metals.  The  quantity  of  iodine  is  about  sufficient  to 
convert  the  arsenicum  into  the  teriodide,  AsP,  and  the  mercury  into  the  periodide, 
Hgl.  We  may  therefore  reeard  this  solution  as  essentially  consisting  of  these  two 
iodides  in  solution  or  combination.  Mr.  Donovan  considers  that,  by  solution  in 
water,  these  two  become  converted  into  hydriodates ;  but  there  is  no  evidence  of 
this. 

Each  fluidrachm  of  this  solution  contains  a  quantity  of  teriodide  of  arsenic  jsquiva- 
lent  to  one-eighth  of  a  grain  of  arsenious  acid ;  and  of  per-  or  iodide  of  mercury, 
equivalent  to  a  quarter  of  a  grain  of  the  peroxide  of  mercury.  In  addition,  it  also 
contains  a  minute  portion  of  hydriodic  acid,  which  Mr.  Donovan  estimates  as  equal 
to  three-quarters  of  a  grain  of  iodine. 

"The  colour  of  the  solution  is  yellow,  with  a  pale  tinge  of  green;  its  taste  is 
aHghily  styptic.  It  cannot  be  properly  conjoined  with  the  tincture  of  opium,  or  with 
sulphate,  muriate,  or  acetate  of  morphia;  for  all  these  produce  immediate  and  copious 
precipitates  in  it.  Hence,  if  opiates  are  to  be  used  during  the  exhibition  of  this 
arsenico-mercurial  liquor,  they  must  be  taken  at  different  periods  of  the  day.  Tinc- 
ture of  ginger  produces  no  bad  effect.     The  following  formula  is  proper:  R.  Liq. 

'  0'8haaghneunr*s  Transl.  ofLugoVs  Essays ^  p.  204. 

■  Grife  and  Walther>i  Joum.f,  Chir.  Bd.  13.  • 

*  Dublin  Medical  Jovrnalj  vol.  zvi.  for  November  1830;  and  Pharmaceutical  Joum.  vol.  i.  p.  425, 1842. 
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Hjdriodatia  Arsenic!  et  Hjdnirgyri  5>i ;  Aqaie  DiGtillatsQ  |iiiss;  Sympi  Ziugiberii 
Ses.  Misoe.  Divide  in  haustas  quataor.  Sumutur  anus  mane  noutoqae."  (Ikinovui.) 
Eaob  of  these  draughte  contaios  the  equivalent  of  one-sixteeDth  of  a  grain  of  ane- 
uiooa  aoid,  and  the  equivalent  of  onc-fuartii  of  a  grain  of  the  peroxide  of  mercury. 
"  The  division  into  dAughta  is  here  necessary ;  first,  to  insore  aeeuracy  of  the  doae, 
so  essential  in  the  case  of  this  active  medicine ;  and,  next,  to  prevent  injary  to  the 
iagrt>dients  by  the  use  of  a  metallic  spoon  aa  a  measure,  the  general  way  in  which, 
unfortunately,  the  dose  of  a  uiedioine  is  Jeteniiincd."     (DonoTan.) 

On  repeating  this  process,  Soubeiran'  found  that  a  portion  of  arsenic  remain^ 
undissolved ;  ho  has,  therefore,  proposed  the  following  wmple  subslitnte  for  Dodo- 
van's  formula:  Teriodide  of  Arsenic  one  part;  Periodido  (bin  iodide)  of  Mercoryono 
part;  Water  ninety-eight  parts.  To  make  f^m],  on  this  principle,  take  Teriodide 
of  Arsenic  grs.  xxiv;  Periodide  (biniodiie)  of  Mercury  grs.  iixv;  Boiling  DisUlled 
Water  S"'j-  Triturate  until  diasolved,  and  then  filter  the  solution ;  and,  if  neces- 
sary, add  water  to  make  exactly  Svi'j  of  solution. 

Soubeiran's  solution  is  somewhat  stronger  than  Donovan's.  The  following  table 
shows  the  eomparatlve  qoantitles  of  the  acdre  ingredients  in  the  two  solutions,  re- 
duced to  Frcneh  grammes : — 

Arsenic U. ISS  grammei.    ■    .    .    O.lt'ft  gtamme*. 

Mercury 0.400         "  ...     0.H5 

lodma 1.318         '■  ...     1,189         ■ 

Soubeiran's  solution  contiuns  exactly  one-hundred tli  part  of  each  of  the  iodides. 

Doth  Donovan's  and  Soubeiran's  solutions  oontain  the  teriodide  of  arsenic  and 
periodide  of  mercury,'  and,  therefore,  combine  the  effects  of  both  of  these  salt;.  It 
sometimes  oocasions  ptyalism. 

Donovan's  solution  has  been  most  aaccessfully  employed  in  obstinate  skin  diseaaea, 
such  as  lupus,  lepra,  psoriasis,  pityriasis,  and  impetigo.  It  has  proved  very  i'fleet> 
ive  in  chronic  cutaneous  aflcctions  of  the  scalp,  and  in  venereal  eruptions,  aud  in 
some  uterine  diseases. * 

The  dose  of  it  is  from  n],x  to  5ss  (aee  nipra).     When  diluted  with  an  efinal 

Eroportion  of  water,  it  baa  been  employed  as  a  wash  in  the  same  cases  in  which  it 
as  been  administered  internally. 


na.  HYDRARGYRI  NITRATES.  —  NITRATES  OF 
MERCURY. 

Six  solid  compounds  of  nitric  acid  and  the  oxides  of  mercury  arc  known  :  three 
are  nitrates  of  the  suboxide,  and  three  nitrates  of  the  oxide, 

„.     .       ,.„..,    ( BibasicNilrale  of  the  Suboxide  of  Moreurr    .    .    aHc'O.NO'.HO 
Nilra^  of  .h=  SuboxiJe  \  Se.q„il»,ic  Ni.ra.P  of  the  S.iUxide  (crywallixed)     3H.»0.-jNO,3H0 

01  mercury  .     .     .     .  ^  Neutrai  Nilraia  of  the  Subojidfl  (cryatalUied)      .     H|!K)JXO»,aH0 

Nil^le.Df  ,hs0.ide  of  ^^*'"*''' '*""""  "'""'^'''•''^  """*'>'■     "     "     «HkO.NO« 

J\.i«ieioriheUiK[eoI}.j.^.,^.^  jjj^^j^^f,j_^Qj^jj^ 3HgO,NO«,HO 

Mercurj-       .     .     .     -  ( B,ba»ic  Niiraie  of  the  Oiido  [crysWUized)       .     .     2Ht!OJ{0*,aH0 

In  addition,  there  are  possibly  other  mercurial  nitrates  obtained  in  solution,  bol 
they  have  not  hitherto  been  procured  in  the  solid  state. 

Of  these  compounds,  it  will  be  necessary  to  notice  two  only — namely,  the  oeutnl 
nitrate  of  the  suboxide,  and  tlie  bibasic  nitrate  of  the  oxide. 


BiBASio  Nitrate  of  the  Oxide  or  Mercubt.  817 


L  Hydrargyri  Protonitras. — Neutral  Nitrate  of  the  Suboxide 

of  Mercury. 

Formula  HgH),NOB.    EqwvaUnt  Weight  262. 

Natural  Hibtort. — Glocker*  mentions,  on  the  authority  of  John,  a  doubtfal  mineral  which 
he  calls  hydrargyronitriteSy  composed  of  suboxide  of  mercury  and  nitric  acid. 

Prsparatiok.— Neutral  nitrate  of  the  suboxide  of  mercury  is  obtained  by  digesting  excess 
of  mercury  in  cold  dilute  nitric  acid  until  thort  prismatic  crystals  (Hg'OiNOfQHO)  are  formed. 

If  these  be  leA  in  the  solution,  they  are  gradually  dissolved  and  replaced  by  large  transparent 
prisms  of  the  sesquibesic  nitrate  of  the  suboxide  (3Hg^,2NO^,3HO). 

Propxrtixs. — The  neutral  nitrate  is  soluble  without  decomposition  in  a  small  quantity  of 
water;  but  in  much  water  its  crystals  are  decomposed  into  a  yellow  powder  (bibasic  mtraU  of 
tmboxide  of  mercury,  2Hg^0^0^H0),  and  an  acid  liquor  {sohUio  hydrargyri  frigide  parata)  which 
contains  a  soluble  supernitrate. 

PcRiTf . — Neutral  nitrate  of  the  suboxide  of  mercury  is  distinguished  from  other  nitrates  in 
(be  following  way:  If  it  be  rubbed  with  excess  of  chloride  of  sodium,  and  water  subsequently 
added,  the  whole  of  the  mercury  is  thrown  down  in  the  form  of  a  white  precipitate  of  calomel, 
and  no  perchloride  of  mercury  (corrosive  sublimate)  can  be  detected  in  the  filtered  liquid.  But 
if  any  oxide  (peroxide)  had  been  present  along  with  the  suboxide,  some  corrosive  sublimate 
would  be  found  in  the  filtered  liquid;  and  if  any  basic. nitrate  of  the  suboxide  had  been  present, 
a  greenish  powder  (a  mixture  of  calomel  and  suboxide  of  mercury)  would  be  formed. 

Phtsiolooicai.  Eppxctb. — The  effects  of  proionitrate  may  be  considered  as  intermediate 
between  those  of  calomel  and  corrosive  sublimate.  After  its  ingestion  it  probably  becomes 
converted  into  calomel  by  the  action  of  the  alkaline  chlorides  contained  in  the  alimentary  canal. 
Aax>rding  to  Mialhe,'  if  atmospheric  oxygen  and  an  excess  of  alkaline  chloride  be  present,  a 
portion  of  corrosive  sublimate  is  formed. 

Usss.— Protonitrate  of  mercury  is  rarely  used  as  a  medicine.  The  facility  with  which  it 
undergoes  decomposition  by  contact  with  various  organic  substances  is  an  objection  to  its  internal 
emplc^ment.  Its  principal  medicinal  use  is,  in  the  form  of  solution,  as  a  cathaeretic  or  mild 
caustic  in  venereaT  ulcerations  and  growths.  It  has  also  been  used  in  porrigo  and  in  diseases 
attonded  with  pediculi  (Rayer).  Bieti'  employed  an  ointment  composed  of  2  parts  of  proto- 
nitrate and  50  parts  of  lard,  in  lepra  and  psoriasis.  Dupuytren*s  arUiherpetie  pommade  oona\6ted 
of  two  parts  of  the  protonitrate,  eight  parts  of  lard,  and  one  part  of  rose  oil.  As  an  internal 
remedy,  the  protonitrate  may  be  administered  in  doses  of  from  ^th  to  |th  of  a  grain,  in  the 
fonn  of  pill  made  with  extract  of  liquorice. 

In  pharmacy  the  protonitrate  serves  for  the  preparation  of  hydrargyri  nilrieo-oxydum  (see  ante, 
p.  788),  cedomelas  pracipitatum  (see  ante,  p.  797),  sometimes  for  the  production  of  hydrargyri 
mtbiddidum  (see  ante,  p  811),  and  also  for  the  preparation  of  hydrargyri  aeetas  (see  p.  821).  In 
chemistry  its  solution  is  used  as  a  test. 

LiauoR  HroRAReTRi  Frotoititratis;  Liquor  Hydrargyri  NUricij  Ph.  Boruss.  1847;  Liquor 
Hydrargyri  Nitrici  Oxydulali. — Prepared  by  dissolving  one  ounce  of  the  crystals  of  protonitrate 
of  mercury  in  eight  ounces  of  distilled  water  to  which  three  and  a  half  scruples  of  nitric  acid 
have  been  added;  filter  the  solution,  and  if  necessary  add  water,  so  that  the  sp.  gr.  of  the 
liqtx)r  may  be  1.100.  Preserve  it  carefully  in  a  stoppered  vessel.  The  dose  of  this  solution 
10  three  drops. 


S2.  Hydrargyri  Dipemitras.— Bibasic  Nitrate  of  the  Oxide  of 

Mercury. 

Formula  2HgO,N05.    Equivaltnt  Weight  270. 

Preparation. — Bj  boiling  mercury  in  strong  nitric  acid,  until  the  liquid,  when 
diluted  with  water^  ceases  to  yield  a  white  precipitate  (calomel)  on  the  addition  of 
a  solution  of  common  salt,  we  obtain  a  solution  of  the  nitrate  of  the  oxide  of  mer- 
cury (golutio  mercurii  calide  parata).  By  concentration,  it  acquires  the  density 
of  3.47.  In  this  state  it  has  an  acrid  metallic  taste,  and  colours  the  skin,  when 
exposed  to  light,  purplish-red.     The  solution  probably  contains  neutral  nitrate  of 

*  Gemra  et  Spteus  MiiurcUium  seeundum  Ordines  Naturalts  Digestorum  Synopsis^  1847,  p.  302. 

'  TraiU  dt  VAtt  dt  FormuUr,  p.  7%,  1845. 

'  Boachardat,  Nouveau  Formulaire  Magistral f  p.  321, 1845. 
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the  oxide  of  meratri/,  HgO,NO*-  But  bj  evaporation  acid  fumes  escape,  and  there 
are  fonoed  crystals  of  tbe  bibasic  nitrate,  2HgO,NO,2HO. 

Pboperttes. — If  the  crystallized  bibasic  nitrate  be  washed  irith  co]d  water  u 
long  as  the  liquid  ruua  off  sour,  a  heavj  yellow  powder  is  obtained,  wbiuh  is  tbe 
iribaeic  niiratt  of  the  oxide  of  mereurg,  3HgO,NO',HO:  this,  vrheu  boiled  in 
water,  yields  a  brick-red  powder,  wbich  is  tbe  iexhoiic  nitrate  of  the  oxide  of  mer- 
cvr^,  6QgO,NC. 

pL'RiTY, — The  presence  of  nitrate  of  tbe  suboxide  of  mercury  in  a  solution  of 
nitrate  of  the  osidc  of  mercury,  is  known  by  the  production  of  a  white  precipitate 
(calomel)  on  the  addition  of  a  solution  of  common  salt  (see  ante,  p.  817). 

Fhvsiolooicai.  Effects. — This  nitrate  is  more  acrid  and  caustic  than  tbe  pro- 
tonitrale.  lu  effects  are  analogous  to  those  of  corrosive  sublimate.  Indeed,  it 
becomes  converted,  in  the  alimentary  canal,  into  tbe  latter  salt  by  the  action  of  iba 
alkaline  chlorides  it  there  meets  with. 

Uses. — Internally,  it  is  now  never  employed.  It  was  formerly  given  in  dosM 
of  .f'jtb  of  a  grain.  Externally,  it  is  used  in  two  forms — as  an  aoid  solutitm,  and 
as  an  ointment. 

1.  LUrOB  HYBRARGTRI  PERNTTEmS;  ffj/'lrarffyri  PhmlfratiM  Liquor,  D.;  *■ 
liUion  of  I'rrnitruir  nf  Mireury. — {The  Dublin  College  orders  of  Pure  Mercury  Jm; 
Pure  Nitric  Aciii  f^ias;  Distilled  Water  ^iss.  In  tbe  acid,  first  diluted  with  tbe 
water,  dissolve  the  mercury,  with  tbe  application  of  heat,  and  evaporate  tbe  solution 
to  the  bulk  of  two  ounces  and  a  half) 

In  the  Parisian  Hospitals  an  acid  solution  of  the  pemitrate  of  mercury  is  in  nse. 
In  tbe  Codex  it  is  termed  Niircu  Ut/droTgyrinn  Acido  Nitriro  Sv!ufu».  Tbe  fol- 
lowing are  tbe  directions  for  preparing  it:  Take  of  Mercury  four  parts  by  weight; 
Nitric  Acid  [sp.  gr.  1.321]  eight  parts  by  weight.  Dissolve  the  mercury  in  tha 
nitric  acid,  and  evaporate  the  eolutjon  to  nine  parts. — This  solution  is  dense  and 
very  caustic.  It  contains  71  per  cent,  nf  pemitrate  of  mercury,  and  an  ezoesa  of 
nitric  acid.  It  is  frequently  employed  in  the  Pari.sian  hospitals  as  a  caustic.  Kett 
employed  it  with  success  in  lupus.  It  ebouM  be  applied  to  the  extent  of  a  orows- 
piece,  by  means  of  a  bni^h,  to  tbe  ulcers,  tubercles,  and  scars  which  remain  soft  or 
purple,  and  seem  on  the  point  of  breaking :  lint  moistened  with  the  soluUon  ia  Ihm 
to  lie  applied  to  tbe  caulerized  surface.  Tbe  parts  immediately  become  white,  a 
kind  of  eryaipelatous  inflammation  is  a«t  up  in  tbe  surrounding  parts,  ami  in  *  kw 
days  a  yellow  Ecab  gradually  fails  off. 

This  solution  is  also  used  for  the  cauteriiation  of  the  ulcerated  cervix  uteri. 
"When  the  inflammatioQ  is  intense,  the  nlccration  large,  and  the  grannl*ti(ns 
redundant  or  unhealthy,  it  exercises  a  very  prompt  and  bencGcial  influence,  gene- 
rally cleansing  and  modifying  tbe  sore  in  one  application.  In  very  slight  nioen- 
tions,  however,  I  think  it  is  too  powerful  a  remedy,  and  that  tbe  solid  nitnia  of 
silver  answers  the  purpose  better."' 

It  has  been  used  by  Recamier"  ss  a  cnnstic  in  cancerous  diseases.  lie  thinka  it 
acta  specifically,  and  modifies  the  vital  actions  of  tbe  surrounding  parts.  Tba  aente 
pain  which  its  application  causes  is  alleviated  by  a  strong  solution  of  opium.  Godar^ 
employed  it  in  herpes  exedens.  It  has  likewise  beea  used  with  success  in  a  great 
variety  of  other  cases — as  syphilitic  and  scrofulous  ulcers,  condyloma,  obstinaU 
lepra  and  psoriaas,  porrigo  favosa,  io.  &o. 

By  the  local  use  of  this  acid  nitrate  of  mercury,  the  constitutional  effects  of  |M^ 
oury  have  been  produced.  Breschet  has  seen  salivation  induced  by  one  appltcatim 
of  it  to  the  nlcerated  neofc  of  tbe  olenia.*    In  such  cases  it  probably  paestts  into  iha 

miiraUim,  wt  /irfofanM  cflk4  y«*  pftk.  VWrml.bj  l.S. 

'ry.-  Tb«H  prtirntte  el  KniiCTiit  k  U  F«cii»*  J«  Utttetm  tt 
<•  d*  Mfbnm,  t.  li.  pp.  a03-«I. 
Mialhe,  in  hii  Ttaiiidi  I' An  Oi  FtrmHttr,  p.SI,  WU. 
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eystem  in  the  form  of  corrosiye  sublimate,  into  which  salt  it  is  converted  by  the 
alkaline  chlorides  contained  in  the  secretions  of  the  part  to  which  it  is  applied.  To 
prevent  absorption,  Mialhe  recommends  that  the  cauterized  part  should  be  washed 
immediately  after  the  application  of  the  caustic. 

I  raCCESTUM  BYDR4IIGYW  NITRATIS,  L.  D.  [U.  S.];  Cfintment  n/Nifrate  of  Mer- 
cury;  Yellow  or  Citrine  Ointment  {Unguentum  Cttrinum)',  Mercurial  Balaam 
(Balsamum  Mercurial/'^. — It  is  an  imitation  of  the  (/olden  eye-ointment  All  the 
British  Colleges  give  directions  for  its  preparation. 

The  London  ColUge  orders  of  Mercury  ,5 ij  ;  Nitric  Acid  fjiv;  Lardlbj;  Olive  Oil  fj^iij. 
First  dissolve  the  mercury  in  the  acid;  then  mix  the  sohition  while  hot  with  the  lard  and  oil 
melted  toj^ether. 

The  Edinburgh  College  directs  of  Pure  Nitric  Acid  sp.  gr.  1.380  to  1.390,  fjixss;  Mercury 
§iv;  Axunge  Jxv;  Olive  Oil  f^xxxviiiss.  Dissolve  the  mercury  in  the  acid  with  the  aid  of 
a  gentle  beat.  Melt  the  axunge  in  the  oil  with  the  aid  of  a  moderate  heat  in  a  vessel  capable  of 
holding  six  times  the  quantity ;  and  while  the  mixture  is  hot,  add  the  solution  of  mercury,  also 
hot,  and  mix  them  thoroughly.  If  the  mixture  do  not  froth  up,  increase  the  heat  a  little  till 
this  takes  place.  Keep  this  ointment  in  earthenware  vessels  or  in  glass  vessels,  secluded  from 
the  light.' 

The  Dublin  CoOege  orders  of  Pure  Mercury  5J ;  Pure  Nitric  Acid  f  ^j;  Distilled  Water  f  Jss; 
Prepared  Lard  ^iv;  Olive  Oil  f^viij.  Mix  the  acid  with  the  water,  ancf  dissolve  the  mercury 
in  the  mixture  with  the  aid  of  a  gentle  heat.  Melt  the  lard  with  the  oil,  and,  while  the  mix- 
ture  is  hot,  add  to  it  the  solution  of  mercury,  also  hot;  let  the  temperature  of  the  mixture  next 
be  raised  so  as  to  cause  effervescence,  and  then  withdrawing  the  heat,  stir  the  mixture  with  a 
porcelain  spoon,  until  it  concretes  on  cooling. 

By  the  action  of  concentrated  nitric  acid  on  mercury,  nitrate  of  the  oxide  of  mercury 
is  produced.  3Hg+4NO=3(HgO,NO*)  -hNO«.  The  London,and  especially  the 
Edinburgh  College,  use  excess  of  nitric  acid.  When  the  solution  is  mixed  with  the 
lard  and  olive  oil,  a  portion  of  ela'idine'  is  produced,  as  well  as  a  red  viscid  oil. 
Soubeiran'  says  that  carbonic  acid  and  binoxide  of  nitrogen  gases  are  evolved,  but 
Mr.  Schacht^  could  not  detect  them.  He  obtained  only  the  vapour  of  nitric  aoid^ 
having  the  peculiar  smell  of  the  ointment. 

By  keeping,  this  ointment  is  apt  to  change  its  colour,  and  become  hard,  pulver- 
izable,  and  thereby  unfit  for  use.  The  nitrate  of  the  oxide  of  mercury  undergoes 
deoxidation,  and  is  ultimately  reduced  to  metallic  mercury.  The  gray  colour  which 
the  ointment  acquires  by  keeping  is  due  to  the  dissemination  of  minute  globules  of 
metalUc  mercury  through  the  mass.  If  old  citrine  ointment  be  digested  in  ether, 
the  fatty  matters  are  dissolved,  and  metallic  mercury  left  behind.  The  cause  of 
this  change  appears  to  be  the  use  of  an  insufficient  quantity  of  nitric  acid  and  of  too 
low  a  temperature.  Mr.  Duncan,  of  Edinburgh,  first  showed  that  '^  by  dissolving 
the  metal  in  an  excess  of  acid  with  the  aid  of  heat,  using  an  additional  quantity  of 
acid  for  oxygenating  all  the  fat,  and  applying  a  moderate  heat  at  the  time  of  mixing 
the  fat  and  the  metallic  solution,  so  as  to  ensure  complete  action  between  them — ^ 
an  ointment  is  obtained  not  inferior  to  the  quack  nostrum  [^golden  eye-ointment"]  in 
original  colour  or  durability.''^  The  present  formula  of  the  Edinburgh  College  (as 
now  corrected)  is  that  of  Mr.  Duncan.  MM.  Henry  and  Guibourt^  also  direct  a 
oonsiderable  excess  of  acid  to  be  employed. 

The  following  are  several  formulas  for  its  preparation  : — 

*■  There  is  an  error  in  the  Edinburgh  Pharmacopceia  in  the  proportion  of  olive  oil  and  in  the  density  of 
nitric  acid  (see  Chriatison'a  Dispensatory,  3d  edit.  p.  531).     In  the  text  I  haye  corrected  this  error.— .J.  P. 

*  80  called  by  Boadet  (Joum.  de  Chim.  Mid.  yiii. 041)  from  lx«fci  IXai^of,  an  olive  tree.    Boudet  ascribes 
the  formation  of  the  rlaldine  to  the  action  of  nitrons  or  h)rp(>nitr(>as  aeid. 

*  Nouv.  Traiti  de  Pharmade^  t.  ii.  p.  258.  *  Pharmaeeutieal  Journal^  vol.  iv.  p.  451,  1845. 

*  Christiaott's  Dispensatory .    Mr.  Duncan's  proceaa was  communicated  to  the  late  Dr.  Duncan  (8uppi4' 
ment  to  the  Edinburgh  Dispensatory,  p.  196^  1S29). 

■  Phartnaeopie  RaisonniSf  p.  448,  3me  bdit. 
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The  two  most  important  points  lo  attend  to  ii 
are — tlic  due  regulation  of  the  beat,  a-nd  the  c 
acid. 

"  If  the  mixture  bo  made  at  a  low  t^nipcniturc,  no  cficrTcsaenco  takes  place,  and 
the  ointment  so  produced  will  become  bard  in  a  few  dajs,  of  a  grecnisb-wbite 
colour,  and  eventually  of  a  oonsistence  that  maj  almost  bo  powdered;  but  if  the 
oil  or  fat  is  heated  to  a  sufficient  temperature,  or  the  quantity  operated  on  is  large 
enough  to  generate  the  beat  required,  strong  effervescence  tokea  place,  much  gaa  \a 
evolved,  and  a  perfect  article  is  produced,  of  a  fine  golden  colour,  and  the  eonsiiit- 
encc  of  butter"  (Alsop).  The  greater  success  vrhich  attends  the  manufacture  of 
large  than  of  small  qaantitios  of  this  ointment,  may  be  referred  to  the  higher  tem- 
perature generated  by  the  reaction  of  larger  quantities  of  the  materials.  Ikir,  Alsop 
sayH  that  the  proper  temperature  is  between  180''  and  212°.  A  temperature  of 
190°  F.  yielded  a  fine  product. 

^be  U.  S.  Pharm.  d'ueels  loilissoive  tbe  mercury  ia  the  anid;  then  heat  together  ihe  oil  anil 
laid  in  an  eaiihen  vessel  lo  20<l°;  lasily,  add  tbe  tnerciirinl  solution,  nod  siir  wllh  a  woolrn 
ipmula  consmntl/  so  long  as  effervescence  continues,  and  aftcrwaida  occuiODully,  unltl  tb« 
ointment  iliffent.] 

The  importance  of  a  sufficient  quantity  of  acid  has  been  already  pointed  out 

In  the  process  of  the  London  College,  by  which,  when  it  is  strictly  followed,  ft 
very  fine  product  is  obtained,  acid  of  a  sp.  gr,  of  1.5  is  directed  lo  be  used.  Sot 
tbe  sp.  gr.  of  commercial  nitric  acid  rarely  exeeeda  1.38  or  1.4.  Hence,  therefore, 
a  larger  (juantity  of  commercial  acid  is  required  M  be  equivalent  to  the  quantity  ef 
strong  acid  ordered  by  the  Pharmacopoeia,  Mr.  Sohucbt  has  shown  that  ointment 
spoiled  by  age  or  accident,  and  which  has  become  hard,  discoloured,  pulverulent,  or 
even  blackened,  may  be  restored  to  its  original  beauty  by  beating  it  with  nitric  acid; 
and  he  baa  further  shown  that  the  use  of  an  excess  of  nitric  acid  to  the  manubcturt 
of  the  ointment  ia  no  disadvantage,  for,  if  the  beat  be  continued  long  enough,  it 
distils  off.  Stirring  asdsts  the  evolution  of  gaa,  and  is  usually  believed  to  brouc 
the  formation  of  a  fine  product;  but  Mr.  Alsop  asserts  that  a  loDg-ooDtinued  atir- 
ring  ia  not  required. 

When  fresh  prepared,  this  ointment  has  a  fine  golden  yellow  colour,  a  bntyrv 
ceous  consistence,  and  a  peculiar  nitrous  odour.  It  is  very  apt  to  become  gray 
when  mixed  with  other  ointments,  in  consequence  of  their  deoxidizing  powers;  loJ 
to  prevent  this,  an  additional  quantity  of  nitric  acid  should  be  added.  It  shoiUd  b« 
spread  with  wooden  or  ivory  spatulas. 

When  fresh  prepared  this  compound  contains  tbe  following  substances,  bcsiiiM 
tbe  ordinary  constituents  of  lard  and  olive  oil :  eltddine,  red  oil,  elaidale  of  met- 
cury  (mercurial  soap),  and  nitrate  of  mercury. 

EUiiilhu  ii  B  wbilB  npaniQHble  tat.  fusiblB  nt  87"  F.  [80.6  F,  awotdinj!  lo  Mejwr],*  rvj 
wliible  in  ellior,  but  requiring  SCO  timos  ilj  weight  of  boiling  aliaihol  to  disaoUe  il.  It  oonsMs 
<ir  elfltdic  arid  and  glycerin. 


Lii*u  Cialrai.BltUjlu  ISU,  8.  IK. 
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It  is  an  irritant  and  slight  caustic.  When  it  has  undergone  decomposition  by 
keeping,  it  irritates  ulcers  exceedingly,  and  even  excites  slight  erysipelatous 
inflammation. 

We  employ  it  as  a  stimulant  and  alterative  in  chronic  diseases  of  the  sJcin,  more 
particularly  those  affecting  the  hairy  scalp,  as  the  different  forms  of  porrigo,  in 
which  it  is  exceedingly  efficacious.  It  is  also  used  as  a  dressing  to  ulcers — to  stimu- 
late and  cleanse  them — as  in  foul  syphilitic  sores  and  phagedenic  ulcers.  Lastly, 
it  is  employed  in  ophthalmic  diseases — more  particularly  ophthalmia  tarsi,  or  psor- 
ophthalmia,  in  which  it  is  applied  (mixed  with  its  own  weight  of  almond  oil)  by 
means  of  a  camel's  hair  pencil  to  the  lids,  frequently  with  such  advantage  that  some 
have  regarded  it  as  a  specific  in  this  complaint. 

J.  UNCUENTUM  HTDRABGYM  SITBATIS  MITIUS,  L.;  Milder  Ointment  of  Nitrate 
of  Mercury. — (Ointment  of  Nitrate  of  Mercury  Ji;  Lard  3vii.  Mix.  This  oint- 
ment should  be  employed  recently  prepared.) — Uses  as  the  foregoing. 

174.  HYDRARGYRI  ACETAS.— ACETATE  OP  MERCURY. 

Formula  Hg^,A.    EqwrnUnt  Weight  259. 

HiSTOBT. — This  compound  was  known  to  Lefebure  in  the  17th  century. 

Preparation. — It  is  obtained  by  adding  a  solution  of  protonitrate  of  mercury 
to  a  solution  of  acetate  of  potash^  acidulated  by  acetic  acid. 

By  the  mutual  action  of  diluted  nitric  acid  and  mercury  we  obtain  a  protonitrate 
of  mercury  (see  ante,  p.  817).  When  this  is  mixed  with  acetate  of  potash,  double 
decomposition  takes  place :  nitrate  of  potash  and  protoacetate  of  mercury  being 

formed  (HgK),NO4.K0,A=Hg«0,A+K0,NO).  To  prevent  precipitation  of  the 
yellow  subnitrate  of  mercury,  excess  of  acetic  acid  should  be  employed ',  and  by 
filtering,  whilst  hot^  any  subnitrate  which  may  be  formed,  would  be  separated 
before  the  acetate  has  deposited. 

Properties. — ^This  salt  occurs  in  white,  micaceous,  flexible  scales,  which  are  in- 
odorous, but  have  an  acrid  taste.  It  blackens  by  light.  When  heated,  it  is  resolved 
into  carbonic  acid,  acetic  acid,  and  mercury.  It  is  very  slightly  soluble  in  water, 
requires  300  times  its  own  weight  of  this  liquid  to  dissolve  it,  according  to  Dumas. 
It  is  insoluble  in  cold  alcohol :  boiling  alcohol  abstracts  part  of  its  acid. 

Characteristics. — Its  appearance,  its  slight  solubility  in  water,  and  the  action  of 
heat  on  it,  are  some  of  its  characteristics.  Heated  with  sulphuric  acid,  the  vapour 
of  acetic  acid  is  evolved.  The  fixed  alkalies  precipitate  the  black  oxide  of  mercury. 
Chloride  of  sodium  forms  calomel  with  it. 

Composition. — It  has  the  followmg  composition : — 

^toms.  Eg.  Wi.        Per  Cent.  Dumas. 

Suboxide  of  Mercury  .  .  1 208 80.3 80  66 

Acetic  Acid 1 51 19.7 19.34 


Acetate  of  Mercury  .1 259  ...  ,    100.0 100.00 

Physiological  Effects. — It  is  one  of  the  milder  mercurial  preparations. 
From  the  reports  of  Guarin,  Colombier,  and  Vogler,*  it  appears  to  have  acted  in 
some  cases  with  great  violence,  and  to  have  occasioned  violent  vomiting,  purging, 
abdominal  pain,  bloody  evacuations,  &c.  These  eifects  probably  arose  from  the 
presence  of  some  acetate  of  the  binoxide  of  mercury. 

Uses. — It  was  introduced  into  practice  in  consequence  of  being  supposed  to  be 
the  active  ingredient  of  Keyser's  anti-venereal  pills.  But  Robiquct  has  subse- 
quently ascertained  that  Keyser  employed  the  acetate  of  the  binoxide.^  It  is 
occasionally  used  in  syphilitic  affections. 

Administration. — The  dose  of  it  is  from  one  to  five  grains.     A  solution  com- 

«  Wibmcr,  Wirkung  d.  Arxneim.  in.  047.  •  Duraas,  TraiU  de  Chimit^  v.  178. 
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posed  of  nnt;  grain  of  the  acatale  dissoWcd  io  an  ounce  of  w&ic.T,  may  he  iiiiPd  as  a 
iciis/i.     An  (liiiimetit  is  propared  bj  dissolving  two  or  ibrce  scruplts  in  on  uuooc  (if 


Order  XXXI.    SILVER  AND  ITS  COMPOUN: 
175.  AHGENTUM.— SILVER. 

Bi/mtel  Ag.     EipdvaUnl  FCngfa  108. 
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HlSTOBT. — Sliver,  like  gold,  has  been  known  from  the  most  remoto  periods  of 
antiquitjT,  being  mentioned  in  the  earliest  books  of  the  Old  Testament.'  It  wu 
termed  by  the  ulchemiats  and  ftstrologcrs  Diana  or  Luna  "5. 

Natural  History. — It  ia  found  iu  the  mineral  kingdom  in  variooB  states :  some- 
times neartj  pure,  or  alloyed  with  other  mettils  (especially  gold,  antimony,  tclluriom, 
arsenicum,  and  copper);  or  combined  with  sulphur,  selenium,  iodine,  bromine,  or 
chlorine.  Of  these,  native  »iliicr  and  the  sulphuret  are  by  far  the  most  abundant. 
A  native  carbonate  of  silver  is  described,  but  is  exoeedingly  rare. 

Preparation. — The  processes  followed  for  the  cKtrnction  of  silver  vary  in  dif- 
ferent places,  according  to  the  nature  of  the  ore :  they  are  principally  amat-jimuitiun 
and  cvpdlation. 

At  Freyberg  the  ore  is  mixed  with  common  salt,  and  roasted,  by  which  the  sul- 
phuret of  silver  is  converted  into  the  chloride  of  this  raetal:  water  and  iron  are  then 
added,  to  remove  the  chlorine,  and  the  disengaged  silver  is  finally  dissolved  in  ucr- 
cury  (nmalijrimation),  and  the  solution  submitted  to  distillation,  by  which  the 
mercury  is  volatilised,  and  the  silver  left  behind.*  The  process  of  amal^iualioo 
followed  ID  America  is  somewhat  different.' 

Silver  ia  obtained  from  argentiferous  galena,  as  follows:  The  ore  is  first  roaated 
to  expel  the  sulphur,  and  afterwards  smelted  with  charcoal.  The  argentiferom  lead 
is  then  submitted  to  cupellation,  by  which  the  lead,  becoming  oxiditod,  k  portly 
volatilized,  and  partly  sinks  into  the  cupel  (ciiieriliiim),  leaving  the  silver.* 

Pure  silver  is  obtained  by  immersing  a  cop|>cr  rod  in  a  solution  of  the  uiltale. 
The  precipitate  is  to  be  digested  in  caustic  ammouia,  to  remove  all  traces  of  oupper, 
and  oflerwarda  washed  with  water. 

Properties. — In  the  native  state,  silver  occurs  crptallized  in  the  cube  and 
regular  octobedron.  When  pure,  this  metal  is  white,  with  a  slight  shade  of  yullow; 
inodorous  and  tasteless.  It  is  moderately  hard  and  elastic;  very  ductile  and  mal- 
leable :  a  single  grain  may  be  drawn  out  into  400  feet  of  wire,  and  Itiof  stiver 
(arye.nhim  in  lamiiKif  exienmitn;  ajyentum /oliatuTo)  may  be  procured,  whose  thick- 
ness is  only  ttssck'^  °^  "^  '"^'i'  ^^  specific  gravity  is  10.474.  It  tnulia  at  ■ 
bright  red  beat  [1^73°  F.  according  to  Daniell),  When  exposed  to  the  air,  it  doe* 
not  oxidate,  but  readily  tarnishes  by  sulphur  vapours. 

ChuracUriitiit. — It  is  soluble  in  nitric  acid. — (For  the  characteristics  of  the  nitiie 
solution,  see  p.  S2&). 

Purity.— -The  silver  of  the  shops  usually  contaios  traces  of  gold  and  eopper. 
The  following  are  the  characters  of  rejintti-  tilser  (ririfentum  puriJSeatiim,  Ph.  Duk). 

Il  i*  lolallf  diHolveil  bf  diliileil  nitric  HcidL  T''i"  Niliilion,  on  the  aJdilton  of  iibloiiilFar 
Mdiuin,  throw*  down  B  pmijiitale,  wliioli  an  exceu  of  Biamonin  disMlTo,  and  il  sbouhl  b« 
ffoe  fcom  coluiir.  The  chloriJo  of  silver  lieing  removeil,  Bnd  liyd[c«ii![i1miio  Hold  aililsd  Io  lb* 
joluiion.  il  is  ooi  colouied  by  it,  Bud  nolliiiie  is  (hrowu  down.  Tlie  •p<dBi;  eraviijr  at  ilUtl  ft 
10.4— Ph.  L.  1836. 

Soluble  Bolirely  in  diluted  nitric  acid:  Iliii  (oluiian.  irenled  willi  an  eii-e»  ormurintn  oSmim, 
givM  n  whila  preaipitBte  entirely  lOlublB  in  aijua  ammonue,  and  a  Diiiil  wUicli  it  Uoi  BlTeolcd  hf 
•ulpliuretied  hydrogen. — Ph,  £d. 
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Phtsiologioal  Effeots.-— Silver  in  the  metallic  state  is  totally  inert.  It  may 
remain  for  many  months  in  the  alimentary  canal  without  exciting  any  ill  effects.^ 
Colio^  hgwever,  has  been  ascribed  to  the  handling  of  it.* 

Uses. — In  pharmacy  it  is  used  for  the  preparation  of  the  nitrate^  which  is  em- 
{Joyed  as  a  m^icine  and  as  a  test. 

Stiver  lea/h  used  for  filling  the  hollows  of  decayed  teeth,  and  is  sometimes  em- 
ployed to  cover  pills.  An  amalgam  o/ silver  is  also  used  by  some  dentists  for  stop- 
ping teeth.  It  is  objectionable  on  account  of  its  becoming  black  by  the  formation 
of  sulphuret  of  silver.  Mr.  Arnold  Rogers'  employs  an  am^Jyam  of  silver  united 
tnth  an  amalgam  of  gold  for  stopping  teeth. 


176.  Argenti  Oxydum.  —  Oxide  of  Silver. 

Formula  AgO.    EquwaUtU  Weight  116. 

HiSTO&T. — ^The  compound  was  a  constituent  of  the  besoardicum  lunare  of  Angelus  Sala,<  and 
which  was  lauded  in  diseases  of  the  brain  and  uterus.  Van  Mons'  and  Serre*  used  it  in  syphilis. 
More  recently  it  has  been  again  brought  into  rratice  by  Dr.  Butler  Lane.^  It  is  sometimes  called 
protoxide  o/nlver  {or genii  protoocydum)^  or  argentum  oxydatum  futcum. 

PaKPAVATioN. — This  compound  is  obtained  by  adding  lime-water  or  liquor  potassseto  a  solu- 
tion of  nitrate  of  silver. 

The  Dublin  College  orders  of  Nitrate  of  Silver  Jss;  Lime  Water  Cong,  ss,  or  a  sufficient 
quantity;  Distilled  Water  Oss.  Dissolve  the  nitrate  of  silver  in  four  ounces  of  the  distilled 
water,  and  having  poured  the  solution  into  a  lx>ttle  containing  the  lime* water,  shake  the  mixture 
well,  and  then  set  it  by  till  the  sediment  subsides.  The  supernatant  solution  being  drawn  off, 
let  the  sediment  be  placed  upon  a  filter,  and,  when  washed  with  the  remainder  of  the  distilled 
water,  let  it  be  dried  at  a  heat  not  exceeding  212^,  and  preserved  in  a  bottle. 

One  equivalent,  or  170  parts,  of  nitrate  of  silver  require  one  equivalent  or  twenty-eight  parts  of 
lime  to  decompose  them.  AgO,NO*-|-CaO=  AgO-|-CaO,NC)*.  Dr.  Butler  Lane*  recommends 
four  parts  of  nitrate  of  silver  and  two  parts  of  hydrate  of  potash  to  be  separately  dissolved  in 
distilled  water,  and  the  solution  of  hydrate  of  potash  being  filtered  to  separate  the  oxide  of  iron 
and  other  impurities  mixed.  But  the  impurity  of  the  hydrate  of  potash  of  the  shops,  and  the 
■olvent  action  of  its  solution  on  the  tissue  of  the  filter,  are  objections  to  this  mode  of  proceeding. 
The  officinal  liquor  potassse  appears  to  me  to  be  preferable,  as  the  precipitant  of  the  oxide.  It 
should  be  added  until  it  ceases  to  throw  down  any  more  oxide  from  the  solution  of  the  nitrate 
of  silver.  The  precipitated  oxide  is  to  be  carefully  and  repeatedly  washed  with  distilled  water, 
then  collected  on  a  filter,  and  dried  at  a  temperature  of  about  180^  F. 

p!*his  preparation  is  officinal  with  the  U.  8,  Pharm.^  which  directs  the  precipitate  to  be  made 
by  Solution  of  Poiassa.] 

Ammonia  must  not  be  substituted  for  a  fixed  alkali,  on  account  both  of  the  facility  with  which 
an  excess  of  it  dissolves  the  oxide,  and  of  the  danger  of  the  formation  of  fulminating  silver. 
Several  severe  accidents  are  said  to  have  attended  its  manufacture  by  means  of  ammonia,  and 
Dr.  Butler  Lane  states  that  when  the  oxide  thus  prepared  is  made  up  into  pills,  spontaneous 
combustion  is  apt  to  ensue. 

Oxide  of  silver  may  be  prepared  by  boiling  the  moist  and  recently  prepared  chloride  of  silver 
with  a  very  strong  solution  of  caustic  potash.' 

Properties. — Oxide  of  silver  is  a  dark  olive-brown  powder,  tasteless  or  nearly  so.  By  a 
dolt  red  heat,  or  by  long  exposure  to  light,  it  is  decomposed  into  oxygen  gas  and  metallic  silver. 
It  is  insoluble  in  the  fixed  alkalies,  readily  soluble  in  caustic  ammonia,  and  very  slightly  solu- 
ble in  water;  the  aqueous  solution  has  an  alkaline  reaction  and  a  metallic  taste,  and  is  rendered 
turbid  by  a  small  quantity  of  carbonic  acid,  but  is  dissolved  by  an  excess  of  it. 

CoJiPosiTiov. — Oxide  of  silver  has  the  following  composition: — 

Atomt,     Eq.  M7.      Per  Cent.        Berzeliui,        Davy. 

Silver 1     .  .     108     .  .     93.103     .  .     93.103     .  .     93.1 

Oxygen 1     .  .         S     .  .       6.897     .  .      6.897     .  .       6.9 

Protoxide  of  Silver  ....     1     .  .     116     .  .  100.000     .  .  100000     .  .  100.0 

<  Land.  Med.  Gaz.  May  20,  1837.  *  Journal  de  Chimie  MidicaUy  t.  vi.  2de  series,  1840. 

*  Pkarmaeeutieal  Journal,  vol.  ix.  p.  402,  1850. 

*  Oraelin,  jlpp.  Medieaminum^  vol.  i.  p.  302, 1705. 

*  Riecke,  Dte  neuem  Arxneimittel .  2te  Aufl.  1840. 

*  Mim.  sur  Pemploi  des  preparations  d^argent  dans  It  traiument  des  maladies  vfniriennen,  1898. 

*  MedicO'Chirurgieal  Review.  July  1840;  Laneet^  July  10th,  1841;  Lond.  Med.  Gaz.  April  10  and  May 
1,1846. 

Pharmacemtical  Journal,  vol.  vi.  p.  170,  1846. 

*  Or^ory,  Pharmaeeuticcu  Joumalf  vol.  ii.  p.  724, 1843. 
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WOKOAIflC  BODIES.— Nitrate  of  SiLvm. 


■e  tbo«e  or  a,  mrj  mild  u 


PuTsioMifllcjti;  ErcKcri.— Il«  Itionl  efliu'lB  nre  very  9]<{ 
irinHeiL  snd  tliijlil  cniitlia.  ll  linet  i>ol  possrM  ihe  powi 
lilver  on  llie  animal  tiaaiiei.  When  awallowHcl,  it  Tonne  in  the  alimentatjr  cannl 
wliii:h,  bring  soluble,  is  sbrarbtit.  Aller  ill  absorplion,  it  produces  remote  o 
effects  analotfous  to,  but  militer  than.  tho»e  of  ih«  tiiiratp.  It  has  lieen  deSCribpU  aj 
eedative  ("organic  sedaliTe' )  Rod  indirect  Ionic  proptrliea.  Occasions lly  it  has  excited  aalivi 
(ion.  Like  the  nilnita,  and  ptolmbly  alt  olhEr  preparaiiiini  of  lilyer,  its  ooniiDaed  iiae  if  apt  to 
be  ibilowed  by  ditcoloration  of  llip  skin,'  Bui,  probably  because  il  less  readily  foim*  a  (olDbl* 
oombinBtioii  in  the  alimentary  canal,  il  is  tomewliRI  lesi  apt  to  discolour  the  ikin ;  and,  lot  Uie 
like  reason,  is  less  pourerriil  in  ils  Bciioa  on  the  system,  and  less  inSuenlial  in  the  irBBimeBt  of 
dijeaaes  than  the  nilraio  orsil»et. 

Ubis. — III  uses  ace  analogous  to  those  of  the  nilrale.  It  is  veil  adapled  lor  painful  [nenrsl- 
gic)  atid  irritable  oonrliilons  of  the  stumach  and  inlestinea,  especially  Ihoae  which  are  attended 
wiih  augmented  secretions.  Thus  in  gastcodynia  and  enlerodynia,  in  pyrosis  and  chronic  diar- 
rh(»,.  it  has  proved  serviceable.  In  uterine  iliseaiei,  capecialty  where  ibere  are  BiigmeDted 
diacbargea  and  great  irritabilily,  il  has  been  Ibund  beneficial,  as  in  hysleralgia,  menorrbagia, 
leiicotihns,  and  dyemenorrbcea.  ll  lias  aln>  been  used  in  epilppey  and  syphilis.  Eitartnlly 
it  has  been  employed  in  the  form  both  of  powder  and  ointment ;  in  irrilabla  ulcer*,  boih  ■ypbiUlie 
and  non-sypbilitic,  in  o]ifatbalmin,  in  sore  nipples,  anil  in  gonorrhna.  In  ihn  taller  rompbdnl  il 
was  used  in  Ihe  Ibrm  of  ointment  applied  n>  the  urethral  tneinbraiie  by  means  of  ■  Ixiagie. 

AnMiaiataiTioa. — The  dose  of  il  h  front  gr.  as.  to  grs.  ij  twioe  or  Ihrkio  daily,  in  the  tonn  of 
[>owder  or  pill.  Il  may  be  continned  for  five  or  lii  weeks  with  safety;  Iwl  ill  prolonged  em- 
ployment la  liable  to  be  attended  witlj  peitnanent  diaeoloiation  of  the  akin.  For  eiiemal  UM 
it  may  be  applied  in  the  Ibrin  of  ointment  com]>a3eil  ofgj  of  oxide  to  ^j  of  lard. 


m.  Argenti  Chloridum.  —  Chloride  of  Silver. 

/"ormiJa  AgCl.     Eipiivalent  Wdghl  H3.5. 

Mwiatt  nf  SilttT  (^ginti  Muriat);  Horn  SiJnr  (Jjina  Comia). — This  componnd  ii  found 
nalive.  Ii  may  be  obiained  by  nddiiig  an  excess  either  of  hydrof-hluric  acid,  or  a  aoltlttan  of 
common  salt,  to  a  solution  of  nitrate  of  iilver.  AgO.NO>+HCl  =  HgCI+HO,NOi.  Tlie  wWle 
precipimie  ibouhl  be  washed,  collected  on  a  filler,  and  dried  at  a  gentle  heat  in  Ihe  daik.  (Tba 
chemical  propeclies  of  chloride  of  silver  have  been  before  Rlludeil  to.  see  anfc,  p.  380.)  It  wis 
ibrnierly  used  in  medicine  by  Poterius,  Taoketiius,  and  Fred.  Holfman.'  bal  fell  into  disOM. 
More  recently  ils  medicinal  employment  has  been  recommended  by  Dr.  Perry.*  an  Americaa 
physician,  in  epilepiy.  chronio  dysentery,  and  chronic  diarrhon. — Dose,  ilitee  grains  four  or  Btb 
times  daily.  Thirtj' grains  ai  one  doaecauseil  vomiting.  Twelve  grains  administoted  daily  hi 
ihree  mouths  producatl  no  unpleaaanl  eymploms. 


178.  ARGENTI  NITRAS.— NITRATE  OF  SIIsVER 

Formula  AgO.NOS.     Equicalenl  Weighl  170. 

HisTOBT. — Gebcr*  describes  tbe  metbod  of  preparing  crystallised  nitmlo  of  uItct. 
When  this  salt  ia  fused,  it  is  termed  lunar  vaiuCic  l^cauiiicum  lunarc).  Tbe  lerm 
infernal  ilmte  (lapit  ia/ernaiit)  b  sonieUmea  applied  to  this  Halt,  as  well  as  to  lbs 
hydrate  of  potash.     Nitrat*  of  silver  is  sometimes  called  argrrntum  nifralum. 

Preparation. — Two  of  the  British  Colleges  give  directions  for  the  prepantios 
oi/tarjl  nitrate  o/silerr  (argenti  nitrtui,  L.  E.  [IX  S.] ;  Jryenrf  nitrat  /amim,  D.> 

The  Edinlmrgh  Colkgr  orders  of  Ptire  Silver  giaa;  Pure  Nilric  Acid  fjji  Diiiilled  Watti 
f  Jij.  Mix  the  acid  and  waler.adil  ibe  nlver,  and  dissolve  il  with  ihe  aid  of  a  genlli  hMt; 
increase  llio  best  ttmdually  till  a  dry  sail  be-  olHained  ;  fuse  the  salt  in  an  eanlienwarooi  |M*> 
eelaii)  crucible,  and  pour  ihe  fusetl  mailer  into  iron  mouldiprevioualf  beaied  and  greased  slighllf 
with  tallow,     Preaerve  Ihe  prodncl  in  kIxsi  voasets. 

The  Duilin  C-IUgt  or.len  of  Refined  Silver  giiji  Pure  Nilric  Acid  fJiJT  Dinitlod  WaM 
5v,  Place  ihe  silver  in  a  flask,  and,  having  poiirrd  upon  it  tbe  Bcid  nnd  Wnter.apply  ■  B<«dt 
heat  until  the  metal  is  dissatved,  Transfer  tbe  soluiion  to  a  porcelain  capsule,  decanting  it  oS 
a  heavy  black  powder  which  appears  at  the  bollom  of  the  ^k,  and  having  cvaponiad  itn 
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dryness,  raise  the  heat  (in  a  dark  room)  until  liquefaction  is  produced.  Pour  the  melted  nitrate 
of  silver  into  a  brass  mould  furnished  with  cylindric  cavities  of  the  size  of  a  goose  quill,  and 
which  admits  of  being  opened  by  a  hinge,  and  when  the  salt  has  concreted,  remove  it  and  pre- 
serve it  in  well-stopped  bottles  rendered  impervious  to  light. 

[The  U.  S.  Pharm.  recognizes  both  the  Nitrate  of  Silver  in  crystals,  and  the  Fused  Nitrate  of  Silver, 

Argiitti  NiTBAs;  Nitrate  of  Silver. — Take  of  Silver,  in  small  pieces,  an  ounce;  Nitric  Acid 
fl.42)  seven  fluidrachms;  Distilled  Water  two  fluidounces.  Mix  the  acid  with  the  water  and 
dissolve  the  silver  in  the  mixture,  on  a  sand  bath,  with  a  gentle  heat  Pour  off  the  clear  solu- 
tion into  a  porcelain  capsule,  and  having  evaporated  it  to  one-half,  allow  it  to  cool  that  crystals 
may  form.  Pour  off  the  supernatant  liquid,  and  after  due  evaporation  put  it  aside  for  the  for- 
mation of  fresh  crystals.  Again  pour  off  the  liquid  and  evaporate  for  a  third  crop  of  crystals. 
Lastly,  place  the  crystals  in  a  glass  funnel,  in  order  that  they  may  drain,  and  when  they  are 
dry,  put  them  into  a  bottle,  which  is  to  be  well  stopped  and  protected  from  the  light. 

The  silver  remaining  in  the  mother  water  of  the  last  crystallization  may  be  obtained  by  in- 
troducing into  it  a  plate  of  copper,  which  will  precipitate  the  whole  of  the  silver  in  the  form  of 
a  gray  iwwder,  which,  when  washed  with  water,  will  be  perfectly  pure. 

Arginti  NiTRAS  Fusvs ;  Fused  Nitrate  of  Siher, — Proceed  as  in  the  preceding  for  the  forma- 
tion of  nitrate,  then  gradually  increase  the  heat,  and  evaporate  to  dryness.  Melt  the  resulting 
salt  in  a  crucible  over  a  gentle  fire,  and  continue  the  heat  until  ebullition  ceases ;  then  imme- 
diately pour  into  snitable  moulds.] 

The  fusion  may  be  more  readily  and  safely  effected  in  a  Berlin  porcelain  capsule 
over  a  spirit  or  gas-lamp,  by  means  of  Griffin's  lamp  furnace,  than  in  a  crucible 
over  a  slow  fire,  as  directed  in  the  London  Pbarmacopceia.  Care  must  be  taken 
not  to  overheat,  and  thereby  to  decompose  the  salt.  The  moulds  should  be  warmed. 
It  is  unnecessary  and  objectionable  to  grease  the  moulds,  as  Hirected  by  the  Edinr 
burgh  College. 

Three  equivalents  of  silver  abstract  three  equivalents  of  oxygen  from  one  equiva- 
lent of  nitric  acid,  thereby  disengaging  one  equivalent  of  binoxide  of  nitrogen,  and 
forming  three  equivalents  of  oxide  of  silver,  which  unite  with  three  equivalents  of 
nitric  acid  to  form  three  equivalents  of  nitrate  of  silver.  3Ag+4NO^aB3(AgO, 
N0*)+NO. 

BfATZRiALs.  Products. 

1  mn  TVitrii.  AoM    iti  5  ^  '^^  Sinox.  NitTOgtn  30 ■ 1  eq.  Binox. 

i:^:s;;l«:^!''': :''*»!" ; : : .-  :*!:==-  3.,.ox.8av„«8_       ^"«*,. . .  » 

•3  eq.  Nitric  Acid  169 '^'^ 3  eq.  Nitrate 

Silver ....  610 

MO  

540 

Properties. — Nitrate  of  silver  forms  transparent,  colourless,  right  rhombic  pris- 
matic crystals  {argenti  nitratis  crystaUi).     Its  taste  is  strongly  metallic  and  bitter. 

When  heated,  it  fuses  into  a  gray  mass :  if  the  temper- 
Fig-  145.  ature  be  increased,  decomposition  ensues,  and  metallic 

silver  is  obtained.  The  fused  nitrate  forms,  on  coolings 
a  whitish,  striated  mass,  having  a  crystalline  texture. 
When  cast  into  small  cylinders,  it  forms  the  lunar  caus- 
tic of  the  shops,  and  which  is  the  argenti  nifras  of  the 
London  Pharmacopoeia;  the  argenti  nitron  fumtm  of  the 
Dublin  Pharmacopoeia.     The  paper  in  which  the  cylin- 

Crystal  of  Nitrate  of  Silver.  ^®™  ^^  usually  rolled  decomposes,  blackens,  and  ulti- 
mately reduces  the  nitrate  to  the  metallic  state.  The 
salt  is  soluble  in  both  water  and  spirit.  It  does  not  deliquesce :  when  exposed  to 
the  atmosphere  and  solar  light,  it  blackens,  probably  from  the  action  of  organic 
matter,  or  hydrosnlphnric  acid,  contained  in  the  atmosphere.  Mr.  Scanlan^  finds 
that  nitrate  of  silver  in  a  clean  dry  glass  tube,  hermetically  sealed,  undergoes  no 
change  of  colour  by  exposure  to  solar  light :  the  contact  of  organic  matter,  however^ 
readily  occasions  it  to  become  black.  A  solution  of  nitrate  in  pure  distilled  water 
is  unchanged  by  exposure  to  solar  light;  but  the  presence  of  organic  matter  causes 
the  liquid  to  become  black  or  reddish.     (See  ante,  pp.  304  and  311.) 

*  Athinaumf  August  25, 1838. 
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INORGANIC  BODIES.— Nitrate  of  Silver 


pHTRroLooiCAL  EppKCTS.— Iis  local  effects  are  very  slight,  and  are  tl 
tringent  and  slight  CRiistic.     It  <Ioc8  not  possess  the  i^owerful  chemica^ 
silver  on  the  animal  tissues.     When  swallowed,  it  forms  in  the  aiimeii 
which,  being  soluble,  is  absorbed.     Afler  its  al)sorption,  it  prodoce 
effects  analoi^oiis  to,  but  milder  than,  those  of  the  nitrate.     It  has  br 
sedative  ("orpin iu  s«?dativo' )  and  indirect  tonic  properties.     Oooas 
tion.     Like  the  nitrate,  and  prolKibly  all  other  preparations  of  silv 
be  followed  by  discoloration  of  the  skin.*     But,  probably  because 
combination  in  the  alimentary  canal,  it  is  somewhat  less  apt  to  < 
like  reason,  is  less  |X)werful  in  its  action  on  tlie  system,  and  Ic* 
diseases  than  the  nitrate  of  silver. 

UsEH. — Its  uses  are  anaIo};ous  to  those  o£  the  nitrate.     It  U 
gic)  and  irritable  conditions  of  the  stomach  and  intestines,  e- 
with  augmented  secretions.     Thus  in  gastrodynia  and  ente? 
rhcra,  it  has  proved  serviceable.     In  uterine  diseases,  et^ 
discharges  and  great  irritability,  it  has  been  found  benr- 
leucorrlioia,  and  dysmenorrha^     It  has  also  been  used 
it  has  been  employed  in  the  form  both  of  powder  and  oii 
and  non-syphilitic,  in  ophthalmia,  in  sore  nipples,  and  ! 
was  us«*d  in  the  form  of  ointment  applied  to  the  uret> 

AnxiR isTRATiox. — The  dose  of  it  is  from  gr.  ss.  t 
powder  or  pill.     It  may  be  continued  for  five  or  si* 
ployment   is  liable  to  be  attended  with  permanei  ' 
it  may  be  applied  in  the  form  of  ointment  oompo'r 


■n 


177.  Argent!  Chloridui 

FonmUa  AgCl. 

Muriate  of  Siher  (^rgenti  Muriai) ;  //' 
native.  It  may  be  obtained  by  adding 
common  salt,  to  a  solution  of  nitrate  of  ^ 
preci])itate  should  be  washed,  collected  ■ 
chemical  properties  of  chloride  of  silv-  ■ 
formerly  used  in  medicine  by  Potfi 
More  recently  its  medicinal  emy 
physician,  in  epilepsy,  chronic  ily- 
times  daily.  Thirty  grains  at  oi.i 
three  months  produced  no  un]  i> 


![.■ 


-  iiiMu  in  distilled 
::-.  from  a  partial  le- 
.  i'.'um  by  the  blae  colour 
.:  -Ill  which  tho  silver  has 
■  unchanged  by  the  addition 
:  ::!id  copper,  and  be  completely 
.!iiod,  the  nitrate  was  adulterated. 
Ictected  10  per  cent,  of  nitrate  of 
i  I  was  recognized  by  precipitating  the 
- .  M  .|iiently  crystallizing  the  nitrate  of  pot- 
/.i.vl  by  the  blowpipe  in  a  small  cavity  of  a 
r  *.  lilt,  of  pure  silver"  (Brandc).  The  white 
.hmc  acid  or  chloride  of  sodium  should  be 
it'  chloride  of  lead  be  present^  the  effect  will 


1^  i 


178.  ARGENT 


IItstory. — Gebor' 
When  this  salt  is  fu.- 
infernal  stone  (In pi-' 
hydrate  of  potash. 

I^EPARATIDX  - 
of  fused  nitnife  •■ 

The  Edinbmrnh  ' 
fgij.     Mix  the  v 
increa&e  the  hi-ai 
celain  criiciljiL. 
with  tuUnw. 

The  Du  i 
3V.     I'iiu-o  l» 
heat  until  i||.      "^   ' 


a  he: 


ivy 


l.i 


r  t»iit  into  the  solution  precipitates  silver.     If  1 7  ^mini 
>    i  oldoride  of  8o<iinm  di.«$olved  in  water,  the  H-I.iition 
-..^.ior  will  occajiion  no  further  precipitate.     It  should 
— i't  Land, 

.  \  vftion  of  a  very  scanty  black  powder :  twentv-nine 

i    ::>£:lie\l  water,  acidulated  with    nitric  aciil,  preci|.-/.:iteii 

.u.iait.'  ot*  ammonia,  bria^kly  auitnted  for  a  few  secondhand 

,'.wi  ^  ctear  supernatant  fluid,  which  still  precipitates  with 


.     >.     A.    Oh  Animnh. — Orfila*  found  that  it  acted  on 

.u'>ive  pi>ison.     When  dogs  were  made  to  swallow  it, 

.  ^      N>>  symptoms  indicating  its  absorption  were  ob:«orved. 

.4  «%u  iuti>  the  jugular  vein,  it  produced  difficult  re:?pin- 

.  ..as  ui'l  sptH>dy  death. 

.\  •■  a  of  nitrate  of  silver  is  that  of  a  caustic  or  c^tpo- 

.^i.viio.  from  observing  its  action  on  albumen  and  fibrin, 

tv   I'riuoipul  part  of  the  animal  textures.     If  a  solution  of 

;^  .1  \\}  an  albuminous  liquid,  a  white  curdy  precipitate  is 

^•..ni'.it  ^4.'>,  and  nitnitc  vf  Mlvtr  15.5.     This  precipitate  is 

.a.v<Liia.  and  in  solutions  of  nitrate  of  silver,  albumen,  and 


•  1)1 

'  ii'- 


T« 


'  I^»s.-ii(Lr.  J.-ttrn.  dt  Chim.  Mid.  t.  ri.tfe  t^rte.  p  30C. 
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r  some  time  it  becomes  coloured,  and  ultimately  blackish, 

reduction  of  the  silver.     The  action  of  nitrate  of  silver 

's  analogous  to  that  on  albumen ;  that  is,  a  white 

»f  these  organic  substances  is  at  first  formed, 

ae  facts  assist  us  in  comprehending  the 

^ication  of  nitrate  of  silver  to  the  differ- 


■i»i 

MPS 


i   I' 


mark,  owing  to  its  union  with  the 

this  becomes  bluish-gray,  purplo, 

■I notion  of  the  silver.     If  the  integu- 

iliroc  or  four  times,  it  causes  at  the  end 

■  Ay  attended  with  less  pain  than  that  pro- 

!   excites  acute  pain.     In  one  instance  in 

l>  >r  a  cutaneous  affection,  fever  with  delirium 

.  ■  life  of  the  patient  (a  girl  of  six  years).     This 

Mr.  lligginbottonrs  work^  we  are  told  that  nitrate 

•eauiies  scarcely  any  constitutional  irritation,  even  in 

liie  black  and  destroyed  cuticle  cracks  and  falls  off, 

.  rhi'  subjacent  cutis  vera. 

.-  I  Kills,  the  nitrate  stains  them  black,  as  in  the  case  of  the 

ji'iK-e,  it  is  one  of  the  substances  employed  as  a  hair  iltfc 

When  recently  applied,  the  black  tint  of  the  hair,  and  even  of 

removed  by  washing  with  a  solution  of  chloride  of  sodium,  and 

j:-  liia-water,  to  dissolve  the  chloride  of  silver  which  is  produced.*     To 

ill  stained  hair,  the  latter  is  to  be  treated  with  chlorine  or  iodine,  by 

i  w'ie  or  iodide  of  silver  is  produced,  which  is  soluble  in  ammonia  and  in 

;.iiile  of  soda.     It  is  preci  pi  table  from  its  solution  in  ammonia  by  nitric 

i'art  of  the  black  colour  of  the  hair  stained  by  the  nitrate  depends  on  the 

iii'ition  of  sulphuret  of  silver. 

Wlicn  nitrate  of  silver  is  applied  to  an  ulcer,  it  produces  a  white  film  (owing  to 
its  union  with  the  albumen,  and  perhaps,  also,  with  the  chloride,  of  the  secretion). 
This  film  in  a  few  hours  assumes  a  dark  colour,  and  ultimately  forms  a  black  eschar. 
This  hardens  and  in  a  few  days  becomes  corrugated,  separates  at  the  edges,  and  at 
length  peels  off  altogether,  leaving  the  surface  of  the  sore  beneath  in  a  healed 
state."  The  intensity  of  the  pain  varies  much  in  different  cases  ]  but  it  is,  on  the 
whole,  very  much  less  than  might  be  imagined  by  those  who  have  not  tried  this 
remedy. 

When  applied  to  mucous  membranes,  a  similar  white  compound  of  the  nitrate 
with  the  animal  matter  of  the  secreted  mucus  is  formed,  and  this  defends  the  living 
tissue  from  the  action  of  the  caustic,  so  that  the  effects  are  not  so  violent  as  might 
be  expected.  Thus  the  solid  nitrate  may  be  applied  to  the  mucous  surface  of  the 
va^na,  and  even  to  the  os  uteri,  in  Ccises  of  leucorrhcea  and  gonorrhuca,  oftentimes 
without  exciting  any  pain  or  inflammation :  in  some  instances,  however,  it  produces 
smarting  pain,  which  lasts  for  several  hours,  but  no  serious  effects  have  resulted 
from  its  use,  even  when,  by  accident,  two  drachms  of  nitrate  have  been  left  to 
dissolve  in  the  vagina.^ 

Its  chemical  effects  on  the  other  mucous  membranes  are  analogous  to  those  just 
mentioned,  but  the  pain  which  it  produces  varies  with  different  membranes,  and  in 
the  same  membrane  under  different  states.     Its  application  to  the  conjunctiva  is 


«  Dr.  C.  G.  Mitschcrlich,  Pkarmn(€'uti$tht$  Central -Blatt  fur  ltf30,  8.  447. 

*  See  Komc  rrmnrks  n(  Mulder  on  the  actioD  of  metallic  saltB  ou  fibrin  nnU  albumen,  in  the  Phartnaeett' 
tischeg  Ctntrnl-Blatt/ur  ItVFi,  S.  515. 

»  Essay  on  the  Uu  of  the  Mtratt.  of  Silver,  2il  edit.  p.  11)6.  *  Joum.  de  Chim.  Mid.  vii.  5'Vi. 

»  Devergir,  MM.  L^g.  ii.  933  j  Herapath,  Pharm.  Joum.  vol.  vi.  p.  476. 
'  HigKinbottom,  oj>.  c it.  p.  10. 

*  Df .  Ilnnnay,  Land.  Med.  Gaz.  xz.  IBS;  alio,  Mr.  Bell,  Ibid.  473;  and  Dr.  Jewell,  Pract.  Observ.  on 
Liucorrhaa. 


(AgS). 
Composition. — Nitrate  of  silver 


Oxide  of  Silver 
Nitric  Acid  .  . 


Nitrate  of  Silver   .  . 

PuRiTr. — Nitrate  of  silver 
water.     I3y  the  action  of  oris 
duction.     Tlie  presence  of  c- 
produced  with  caustic  amni 
been  thrown  down  by  the  I 
of  hydrosulphuric  acid,  si: 
volatilized  by  heat :  if  nii;. 
A  chemical  manufactnrir 
potash  in  the  nitrate  of  >- 
silver  by  means  of  hydn- 
ash.     "  Pure  fused  niti 
piece  of  dense  charcoal, ! 
precipitate  produced  wi: 
readily  dissolved  by  cir 
be  otherwise. 

It  is  white,  and  soluble  i 
of  nitmte  of  silver  bo  :i  : 
of  more  nitrnte  of  silver 
be  excluded  from  the  ac-> 

Soluble  in  distilled  u 
grains  diiisolved  in  om* 
with  a  solution  of  ninn 
then  allowed  to  rest  a  \\r 
more  of  the  test. — Ph.  I 

PnYSlOLOGICAL    J! 

animals  as  a  powerfu 
gastro-enteritiswas  ill*.  .^ 

Dissolved  in  water,  an! 
tion,  convulsive  movon.  ^ 
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INU. 


:<?  Silver. 


attended  with  acuti- 
general  this  soon  sul> 

The  safety  with  w* ' 
internully,  must  th-p:? 
of  the  stomach,  au«]  ■ 
These  form  with  tlir-  ;  * 
getic  in  their  locnl  :i'*' 
larger  doses  may  he  f^- ' 
pill  than  in  that  of  sn' 
larger  surface.     Dr.  1 ' 
dose  in  the  form  of  pJi' 
five  grains  in  soliitinr, 
solution.     If  cautions  J;, 
creasing  them,  it  nriy  I 
obvious  changes  in  tin? 
influence  over  the  con?-- 
epilepsy.     In  some  ca<r 
occasions  gastrodynia,  ^ 
Taken  in  an  cxcc.**sive  <? 
very  rarely  met  with,     ^' 
ating  pain,  gangrene,  w:  ' 
All  the  above-mentinn." 
have  no  evidence  of  iu-    '' 
system.     But  the  disnr-T 
that  absorption  does  tii!:- 
continued  dose.<».     It »:. 
I  infer  this,  partly  from  .'" 
veins  of  animals,  aud  p^r- 
system ;  as  epilepsy  and  C 

The  blueness,  or  slate- 
produced  in  several  patinT 
months  or  years.'     Jji  -■ 
for  which  they  tuok  tli. 
stance  which  full  uuiji.-r  • 
siding  in  Londou,  ^v.:i-  .  ' ' 
tion  ;  for  when  ho  wt-iif  " 

*^  Thcro  ^'OCS  tlu-  1.]l;c  y. 

colour  hud  occurn:-!  iny  .. 
corinn  i.s  the  ossontinl  «•■... 
proof  that  in  lii^   pati«'»;* 
some  instances  the  culi.-! 
tlic  tint.     In  one  matu]: 
was  similarly  tintod.     A. 
cured  hy  nitrate  of  silvvi, 
internal  viscera  were  in-  :■ 
nu'tallic  silvrr  iVouj  tli.' 
skin  is  uMially  r«'L'-u"'l«'d 
that  in  (»nc  in>t:ni.;.'   w.i-', 
tion  ]h)  (•••nvct,  I  woulil  .,, 
external  us.-.      ])r.  A.  T 
nirrat«>  ..f  silver,  t!ic  «!:<  .  . 

'    M"l.   7"r'i>j.,     ,..'  •...    ('  ,",  M,    ,  .. 
*   M-.l.-Cnir.  Tyiif^.  vii    rii..!  .. 


s-atly  brought  forwtni  by  Ri- 
MtoLifeiu's  ectrotic  (ectrofim,  from 

.1,.  r.-^/  r^'vmlf  is  often  attended  with 

»  Tulj  proved.     It  prevents  or  sub- 

L  aannjer.     It  is  equally  adapted  for 

a-  loL'Dg  of  vfcerA,  it  is  a  mi^t  valu- 

'J  **»08e  of  a  fistulous  or  callous 

1  tou.!  ulcers  it  may  be  applied  so  as 

12  T«=j*  :d.  the  sore  is  found  to  be  healed. 

ct^  3Ka»e  in  which  the  eschar  remains 

iraai  ,T  ulcer  over  which  it  is  formed  in- 

ffB»  X  fjund  the  best  dressing  for  sons 

r  finribottom  as  a  topical  remedy  for  ex- 

—  iria  great  advantage  to  subdue  the  in- 

««  or  whitlow,  and  of  inflamed  abscrb- 

»  blacken  the  cuticle;  in  othera,  Mr. 

f  to  induce  vesication.     In  erysipelas, 

_^     u  a  caut«ry  both  to  the  inflamed  and 

ft  fiismbottom*  uses  in  erysipelas  a  solution 

^  ntrxtg^t,  vjj  Distilled  Water  5iv.     But  I 

-  »  Awse  as  if  nothing  had  been  done,  that 

.  lave  found  tincture  of  iodine  much  pre- 

_     cauterization  of  variolous  pujtful*9hj 
-oar  progress.     It  is  principally  useful  as  a 
a  be  employed  on  the  first  or  second  day  of 
•  »  »PP'^«i  to  each  pustule  after  the  apices 
i—  J»««  has  also  been  employed  in  the  treatment 
,*,j«  die  disease  was  cured  in  a  few  hours.'    Some 
..::  ««a  laid  down  by  Rayer.® 
.w  t  silver  is  a  most  valuable  remedial  agent.    It 
_^.HL  md  in  ointment :  the  solution  may  be  usiod  as 
.  -    r  '  "^f^  ^^\^  Pe»^»l-     In  deep  ulcers  of  the 
^^  ^md  be  applied— in  superficial  ones,  a  solution 
.   ,*  SA.S  to  an  ounce  of  distilled  water)  mav  be  om- 
.^  V  :fieuse  of  this  substance  in  ulcers  of  the  cornea 
'   '*"•'  ."'"'JS'®  ^^''Ser  of  producing  dark  specks  in 
.^;*ncuva;«'  but  this  occurrence  is  rare.     Velptau" 
^^  jtMS  without  ever  observing  such  an  eff-ect.     In 
•-»-•  Mr.  Guthrie"  employs  this  salt  in  the  form  of 
.  ^^  x;  Liq.  Plumbi  Subacet.  gtt,  xv;  Ung.  Cetacei 
ji^^  varying  in  si^q  from  a  large  pin's  head  to  that 
.^  .between  the  lids  by  the  finger  or  a  camel's  hair 
^  Mm,  which  sometimes  lasts  only  half  an  hour,  at 
,,rtyiie  fomentations  are  to  be  used,  and  the  applica-      ' 

";7-*u  !?-   ^^*     ^°  ^"^"^^  ^°«^«'  *^^  o*-  ^Jiree  appli- 
Uith  this  treatment,  bloodletting,  and  the  u.se  of 


K. 


■  Op.  eit. 


V  ^*i?' *"^  Surgical  Asfoeiation,  Auir.  4th.  1947 
.  Lond.  Med.  Gax.  Aug.  21,  18*0,  p.  si.  ^        '  '^'  " 

.,  260.  '  -'***'•  *^'»"-  *39. 

^Al  ed.  678j  alio,  Velpeau,  Lpnd.  Med.  Gax.  Oct.  ISXi. 
:.  ixi.  1.  "  Op.  supra  cit.  p.  107. 
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cftlomel  and  opium,  are  preceded  or  conjoined.*  While  many  surgeons  hesitate  to 
use  nitrate  of  silver  in  the  first  stage  of  acute  purulent  ophthalmia,  all  are  agreed  as 
to  its  value  in  the  second  stage  of  the  disease,  as  well  as  in  chronic  V)phthalmia. 
Besides  the  diseases  of  the  eye  already  mentioned,  there  are  many  others  in  which 
the  oculist  finds  this  salt  of  the  greatest  service,  as  a  caustic,  astringent,  or  stimu- 
lant.' 

In  infiammatory  affections  and  ulcerations  of  the  mueoiu  membrane  of  the  mouik 
and  fauces,  nitrate  of  silver  is  sometimes  a  most  valuable  application.'  When  the 
fibrinous  exudation  of  croup  commences  on  the  surface  of  the  tonsils  and  arches  of 
the  palate,  its  further  progress  may  be  stopped,  according  to  Mr.  Mackenzie,^  by 
the  application  of  a  solution  composed  of  a  scruple  of  nitrate  of  silver  and  an  ounce 
of  distilled  water.  The  solid  nitrate  has  been  introduced  through  an  aperture  in 
the  trachea,  and  applied  to  ulcers  on  the  inner  surfeKie  of  the  laiynz,  in  a  case  of 
phthisis  laryngea,  with  apparent  benefit.^ 

In  some  forms  of  leuccrrhoMj  the  application  of  nitrate  of  silver,  either  in  the 
solid  state  or  in  solution,  is  attended  with  beneficial  effects.  This  practice  was  first 
recommended  by  Dr.  Jewel.*  It  is,  I  believe,  most  successful  in  cases  dependent 
on  local  irritation  or  subacute  inflammation,  and  not  arising  from  constitutional 
debility.  The  solution  may  be  applied  by  a  piece  of  lint  or  sponge,  or  may  be  in« 
jected  by  means  of  a  syringe  with  a  carved  pipe.  Its  strength  must  vary  according 
to  circumstances.  Dr.  Jewel  generally  employed  three  grains  of  the  nitrate  to  an 
ounce  of  water;  but  in  the  Lock  Hospital,  solutions  are  sometimes  used  containing 
half  a  drachm,  or  even  two  scruples,  to  the  ounce.  In  some  cases  the  solid  nitrate 
has  been  applied  to  the  cervix  uteri  and  vagina  by  means  of  a  silver  tube.  In 
gonorrh(xa  of  the  female,  a  solution  of  the  nitrate  of  silver,  or  even  this  caustic  m 
the  solid  state,  has  been  used  with  the  best  effects.  It  was  first  employed  by  Dr. 
Jewel,  but  subsequently,  and  on  a  much  more  extended  scale,  by  Dr.  Hannay,'  and 
without  any  injurious  consequences.  In  many  cases  the  discharge  ceased,  never  to 
return,  in  twenty-four  hours.  The  fear  of  ill  effects  has  prevented  the  general  adop- 
don  of  this  practice.  In  gonorrhcea  of  the  maUy  the  introduction  of  a  bougie,  smeared 
with  an  ointment  of  nitrate  of  silver,  is  occasionally  a  most  effectual  cure ;  but  the 
practice  is  dangerous.  In  one  case  I  saw  acute  and  nearly  fatal  urethritis  brought 
on  by  its  employment.  The  patient  was  a  dresser  at  one  of  the  London  hospitals, 
and  had  practiced  this  mode  of  treatment  in  many  instances  on  the  hospital  patients 
with  the  happiest  results.  An  aqueous  solution  of  the  salt  has  been  successfully 
used  in  chronic  gonorrhoea.' 

In  fi$Ku,red  or  excoriated  nipples,  the  application  of  the  solid  nitrate  of  silver  is  of 
great  service.  It  should  be  insinuated  into  all  the  chaps  or  cracks,  and  the  nipple 
afterwards  washed  with  tepid  milk  and  water.^ 

The  application  of  solid  nitrate  of  silver  is  a  most  effectual  remedy  for  the  different 
forms  of  porrigo  which  affect  the  heads  of  children.  The  caustic  should  be  well 
mbbed  into  the  parts.  I  have  never  known  the  practice  to  fiftil,  or  to  cause  the  loss 
of  hair.  Where  the  greater  portion  of  the  scalp  is  involved,  the  different  spots  should 
be  cauterized  successively  at  intervals  of  some  days ;  for,  as  already  mentioned,  I 
have  seen  fever  and  delirium  produced  in  a  child  ^m  the  too  excessive  use  of  this 
lemedy.  In  psoriasis,  the  same  medicine  was  found  by  Dr.  Ghraves^  most  effectuaL 
An  aqueous  solution  of  the  nitrate  is  also  valuable  as  an  astringent  wash  in  other 
akin  diseases,  as  impetigo.  The  solid  nitrate  is  sometimes  employed  to  stop  the 
progress  of  irritative  or  erysipelatous  inflammation,  by  applying  it  in  a  circular  form 

'  For  lome  judicioaa  remarka  on  this  practice,  eonsalt  the  article  Opktkalmiaf  by  Dr.  Jacob|  in  the 
Cfelop.  o/Praet.  Mtd.  iii.  901 . 

*  Vide  Dr.  Biaekenzie'a  Treatise  on  Diseases  of  the  Ej/e;  and  Mr.  RyalPa  paper,  in  the  Trans,  ef  the 
King  and  Oim«i»'«  College  of  Phfsieians  in  Ireland,  v.  1. 

■  Hant,  Lond.  Med,  Gax.  ziii.  129.  «  Bdinb.  Med.  and  Snrg.  Jonm.  xziii.  994. 

*  Lieton,  BUnunts  e^f  Surgery ^  part  ii.  p.  956.  '  Practical  Observations  on  Leueorrkcsa^  ISSO. 
^  Lond.  Med.  Qa*.  xx.  18S.  ■  Ro^netta,  LaeueUe  Francaise.  Mars  31, 1830. 

*  Lond.  Med.  Qax.  v.  207 ;  xiv.  674,  719,  and  754.  **  Ikid.  vU.  520. 
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iroand,  and  at  a  little  distance  from,  the  inflamed  portion;  bat  I  hare  frequently 
observed  the  inflammation  extend  beyond  the  cauterized  part.  Mr.  Iligginbot- 
tom'  reports  favourably  of  the  effects  of  applying  the  nitrate  to  burns  and  m-(i/J«; 
and  bis  observations  bave  been  confirmed  by  those  of  Mr.  Cox.^ 

In  itri'ctures  of  the  urethra  and  asophof/miy  bougies  armed  Tvitb  lunar  caustic  on 
their  points  (the  caustic  or  armed  howjie)  are  occasionally  employed  with  great  ad- 
vantage, at  least  in  urethral  stricture.  When  the  common  bougie  (cereoltm  simjtf^j) 
la  funned,  the  point  of  it  should  be  heated  with  a  conical  piercer,  and  the  caustic 
intmluced  while  the  composition  is  quite  soft.  The  point  of  the  bougie  should  then 
be  rubbed  quite  smooth  on  a  piece  of  polished  marble  till  no  inequality  in  the  size 
^t  it  appear.^  Notwithstanding  that  the  application  of  nitrate  of  silver  to  stricture 
3t  :he  urethra  has  been  advocated  by  Mr.  Hunter,  Sir  E.  Home,  Mr.  W'il*in,  Dr. 
Andrew^,  and  others,  it  is  now  but  little  employed;  yet  of  its  eflicacy  and  safety  in 
3any  ibscinate  cases,  where  the  simple  bougie  fails,  I  am  assured  by  repeated  ob- 
sBvanon.  It  is  commonly  supposed  that  it  acts  by  burning  or  destroying  the  stric- 
:  sOL-h  is  not  the  fact.  It  induces  some  change  in  the  vital  actions  of  the  part, 
:i  lullowed  by  a  relaxation  of  the  narrowed  portion  of  the  canal,  but  which 
:&  3s  difficult  to  explain  as  the  subduction  of  the  internal  inflammatory  action 
io^cacion  of  this  salt.     Of  the  use  of  the  caustic  bougie  in  stricture  of  the 

1  have  no  experience. 
_L:ii5r5TBjLTiox. — Nitrate  of  silver  may  be  exhibited  in  doses  of  one-sixth  of 

jn&iually  increased  to  three  or  four  grains,  three  times  a  day.     As  before 

1.  Dr.  Powell  has  increased  the  dose  to  fifteen  grains.     The  usual  mode 

-mr^  >a^n!y  it  id  in  the  form  of  pills  made  of  bread-crumb;  but  the  chloride 

Tiiich  it  contains  renders  it  objectionable :  some  mild  vegetable  powder 

ff  is  preferable.     Common  salt  or   salted  food  should  not  be  taken 

43fiely  before  or  after  swallowing  these  pills.     Dr.  Johnson^  asserts 

^z.:3ds  ^  30  ixutance  on  record  where  the  complexion  has  been  affected  by  the 

THCricted  to  three  months'  administration."     It  is  advisable,  how- 

oe  the  use  of  it  beyond  a  month  or  six  weeks  at  a  time. 

>.  an  aqueous  solution  is  employed  of  strengths  varying  from  a 

-u  two  scruples,  in  an  ounce  of  distilled  water.     The  formula  for 

2  -    --roient  has  already  been  given. 
77:  — TV-   iniidote  for   nitrate  of  silver  is  common   salt  (rhlirith  of 

~ j^^    x*  comes  in  contact  with  lunar  caustic,  nitrate  of  soda  and 
--  J7f  '?r>luced :  the  latter  compound  is,  according  to  tlic  oxperi- 
(.  ;    !■  ri!         ""=^    :i».<ucu3.     The  contents  of  the  stomach  should  be  removed,  and 
p],     ,(        ,  ,t.,.M.  .T^rortoms  combated  by  demulcents,  bloodletting,  and  the  usual 

as  v.-  i:  US  turi—  TSES 

til,.  ,  .  ;f,  T"  '-SL  -.at  rf  nitrate  of  silver  causes  excessive  pain,  relief  maybe 
hiis  <  iiifMMvr'iT  niSK.  :a  ^^^^  ^^  *  solution  of  common  salt.  Pieces  of  caustic 
both  -f.ud'  mvx  rii:'3L-vm  and  urethra  without  unpleasant  consequences  resulting. 
ointiiii  nr  (.Vri;.  :v  fi'iOK  ic  eommon  salt  are  the  best  means  of  preventing  bs^ 
5j).     nt  iiu.^. 

of  a  (r;ip It'll  pea  J  w)  i  —  niiwicil  tint  of  the  skin  arising  from  nitrate  of  silver, 
pencil.  It  causes  mumiMM  rhrinnnt  probable  means  of  success.  The  external  and 
others  till  next  tiriv-  V  aSB  xidy  or  the  internal  employment  of  bitartrate  of 
tion  of  tho  ointment  ri'^  w  iiwalontion  is  said  to  have  yielded  to  a  steady  course  of 
cations  will  arrest  ino  nxt^t^ 

L;  Soluiw  Argcnti  XitratiSf  E. ;    Sohifinn   of 


0 


ot';u\Z'u.  ''^"'"  ''■'  '"   ■■■  -^  ^i  .SUver,  in  crystals,  5j  fgrs.  40,  E.'] ;   DistilW 
So,^  »in«  pnpf^r  ren<M>rr.«:  DiSBolve  tho  nitrate  of  Sliver  in   the  water,  aud 


»  S*'**  al*<>  miine  r»-iii."irk«< 

•  Arrh.  (i^n.  (if  yU'l.  vni   -J.-  ■  "  

'  Trtati^e  vn  Skin  l)isi"i.-^.  J  Land.  Med.  Gaz.  x.  fcT 

•  Markenzif.  On  the  />m."m-  umtitm  ofLnmat  Caustic  to  Stricturt^f  p.  196,  ItOT. 
>"  Jncitb,  Du'jlin  Hofjntai  iiti--  'nmmtk  mmd  Bow«<«,  2d  edit.  p.  {iO. 

•«  Lond.  Med.  and  Phys.  Joum    ■  •   I'niUd  StattM  Dirrentalcrf. 
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aftrain;  then,  the  acoess  of  light  being  prevented,  keep  it  in  a  well-olosed  vessel. 
This  solution  is  employed  as  a  test  of  chlorine,  chlorides,  or  hydrochloric  acid.    It 
should  be  recently  prepared  when  used. 

1  SOlUnO  AKGEHTI  AIHBllIATIi  1^.;  Solution  of  Ammomo-Nitrate  of  Silver; 
Hvme*B  Test  for  Arsenious  Acid,  —  (Nitrate  of  Silver  grs.  xliv ;  Distilled  Water 
f^j ;  Aqua  Ammonise  a  sufficiency.  Dissolve  the  salt  in  the  water,  and  add  the 
aqua  ammonise  gradually,  and  towards  the  end  cautiously,  till  the  precipitate  at 
iret  thrown  down  is  very  nearly,  but  not  entirely,  redissolved.) — ^Employed  as  a 
Tery  delicate  test  for  arsenious  acid  (see  ante,  p.  620). 

• 

[179.  Argent!  Cyanurettun.-— Cyanuret  of  Silver. 

Take  of  Nitrate  of  Silver,  Fenocyanuret  of  Potassiuin,  each  two  ounces ;  Sulphuric  Acid  an 
ounce  and  a  half;  Distilled  Water  a  sufficient  quantity.  Dissolve  the  nitrate  of  silver  in  a  pint 
of  distilled  water,  and  pour  the  solution  into  a  tubulated  glass  receiver ;  dissolve  the  ferro- 
cyanuret  of  potassium  in  ten  fluidonnces  of  distilled  water,  and  pour  the  solution  into  a  tubulated 
retort,  previously  adapted  to  a  receiver.  Having  mixed  the  sulphuric  acid  with  four  fluidounces 
of  distilled  water,  add  the  mixture  to  the  solution  in  the  retort,  and  distil  by  means  of  a  sand- 
bath,  with  a  moderate  heat,  until  six  fluidounces  pass  over,  or  until  the  liquid  which  passes 
produces  no  longer  a  precipitate  ill  the  receiver.  Finally,  wash  the  precipitate  with  distilled 
water  and  dry  it. 

Cyanuret  of  silver  is  a  white  powder,  insoluble  in  water  and  cold  nitric  acid,  but  soluble  in 
that  acid  at  the  boiling  temperature.  When  heated,  it  is  decomposed, cyanogen  being  given  off, 
and  metallic  mlver  remaining. 

It  is  used  for  preparing  hydrocyanic  acid. — U,  S,  Pharm.'} 


Order  XXXIL    GOLD  AND  ITS  COMPOUNDS. 

180.  AURUM.— GOLD. 

Symbol  Au.    Equwalent  Weight  199. 

History. — Gold  has  been  known  from  the  most  remote  periods  of  antiquity. 
It  was  in  common  use  3,300  years  since/  and  was  probably  the  first  metal  with 
which  mankind  was  acquainted.  The  alchemists  termed  it  Sol,  or  Hex  metal- 
brum,  (S)< 

Natural  Histoby. — ^It  is  found  only  in  the  metallic  state,  commonly  alloyed 
with  other  metals,  especially  with  silver,  tellurium,  copper,  and  iron.  It  occurs  in 
veins  in  primitive  rocks,  and  is  also  found  in  alluvial  deposits  in  small  lumps  or 
particles,  called  gold  dust.  It  is  found  in  several  parts  of  Europe,  Asia,  and  Africa, 
bnt  principally  in  America,  especially  the  southern  part. 

-  Preparation. — The  mode  of  extracting  gold  varies  in  different  places,  princi- 
pally according  to  the  nature  of  the  gangue.  The  ore  is  freed  as  much  as  possible 
from  foreign  matters  by  mechanical  processes  (stamping,  washing,  &c.),  and  some- 
times by  roasting,  and  is  then  smelted  with  some  flux,  as  borax,  to  separate  the 
atony  matters.  Or  it  b  fused  with  lead,  and  afterwards  submitted  to  oupellation; 
or  amalgamated  with  mercury,  and,  after  straining,  distilled. 

The  separation  of  gold  from  silver  {parting)  may  be  effected  in  the  dry  ioay  by 
fnaion  either  with  sulphur,  by  which  metallic  gold  and  sulphuret  of  silver  are  pro- 
cured—or with  tersolphuret  of  antimony,  by  which  sulphuret  of  silver  and  an 
alloy  of  gold  and  antimony  are  procured :  the  last-mentioned  metal  may  be  sepa- 
rated by  heating  the  alloy  in  l^e  air,  as  well  as  by  other  methods.  Gold  may 
also  be  freed  from  silver  in  the  wet  way  by  the  process  of  guartaiion  ;  that  is,  by 

>  l^zodm^  xi.  9. 
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tnmnd,  and  at  a  little  duthoce  from, 
olMerved  tiie  inflammation   extend 
tom>  reports' &T0urabl7  of  tbe  eilectA 
and  his  obserrations  have  lieen  cooiin 

In  ■fncfurM  of  the  Hrethm  ami  (t»"/-li 
tiieb  points  [the  catuHc  or  inrnfJ  hi.u;j-- 
vantage,  at  least  in  urethnl  stricture 
ia  fbnned,  the  point  of  !t  slmuhi  hr  h' 
introduced  while  the  oompo^ltiuu  is  'luii 
be  rubbed  quite  smooth  on  a  piece  of  \k 
of  it  appear.*    Notwithatanding  that,  ih' 
of  the  urethra  has  been  advocated  b;  ^< 
Andrews,  and  others,  it  is  now  bat  Utti, 
.  many  obstinate  oases,  where  tbe  empiu 
BOTTatioa.     It  is  oommonlj  supposed  '''^ 
tore :  mch  is  not  the  &oL     It  indut 
which  is  followed  bj  a  ralaxation  ol 
obange  is  as  diffioolt  to  azphin  as  tl 
iy  the  apjRioation  of  this  sbh.    Df 
cnophagus  I  have  no  ezpeiicaoe. 

ADKONISTKATIOir. — Nitrate  of  sU 
%  gruD,  gradoall?  inoreased  to  three 
mentJoned,  Dr.  Powell  has  increased 
of  administering  it  is  in  the  form  o 
of  BOdinm  wbi^  it  oontaina  renders 
with  mnoilage  is  preferable.     Commo 
ttther  immeoiately  before  or  after  sw 
"  that  tiiere  is  no  instanoe  dd  record  wl< 
medicine  when  restricted  to  three  moti 
erar,  not  to  continue  the  use  of  it  beyn> 

For  external  use,  an  aqacoua  solatin 

Snarter  of  a  grain  to  two  BOruples,  in  u' 
Ir.  Guthrie's  ointment  has  already  Ih' 
Antidote. — The  antidote  for  nitj 
Kdium).  When  this  comes  in  oouU 
chloride  of  silver  are  produced  :  the 
ments  of  Orfila,"  inDOCOOUS.  The 
the  inflammatory  symptomt 
antiphlogistic  means. 

When  tbe  local  use  of  nitrate  of  > 
gained  by  washine  tbe  parts  with  a  K' 
have  been  left  in  Uie  vagina  and  nrethro 
Injections  of  a  solution  of  common  s: 
efiects. 

To  diminish  the  slate-oolonred  tint 
adds  or  the  enper-salts  offer  the  most  pi 
internal  use  of  dilute  nitric  acid,  Of 
potash,  may  be  tried :  the  discoloralJMi  _ 
the  last-mentioned  substance.* 

1.  LiqrOR  AROEVn  NITRATIS,  L.;  i 
titrate  of  5i7uer.— (Nitrate  of  Silvr 
Water  fsj    [grs.  IGOO,  £,].     DissoK 


i  with  Ditrio  acid,  which 

H.vji"  piU  are  the  cube,  the  repilw 
ir..;.J  liiir  »  ri<Ji  yellow  colour — a  Bp.  gr, 

n  y.'Mc;  fuses  at  a  bright  red  beat 
.  JMiuiii  »ta.i«,  bos  a  brilliunt  grccimh 

...L.l  by  iU  colour  and  sofl&cs?,  by 
:  lis  f^dy  aulubility  in  nitro-bydro- 
.r,-iD]c  DuUleTB  (o3  tho  ^klnj  purple, 
■:,  of  irnn,  metallio  gold  in  a  fiaely- 
.-;  lihck  pnoipitato;  and  by  protou- 
i'i[i  b>>nii  by  tha  blowpipe,  it  forms  a 

ii'UlIi,  has  been  frequently  snppowd 
..[I,  lut  in  this,  aa  well  as  in  some 
,  I.;,  kt'u  denied.  Both  Obreatien' 
'11.  K'llividcd  metallic  gold  l^pulm 
'ii'  <'  i^iiiiMd  by  the  various  prepa- 
,■  ji  ''lieit^s  little  or  no  irriiation. 
'  '  ''I'.v-i,  Jiud  salivary  glai>ds. 
.  .]  .111(1  suti-scrofuloua  remedy  by 
I  '.  It  is  said  to  be  preferable 
'i  nijii  iiervons  sobjects,  fcmale»,  and 
':""!»)  bmed  by  dentists  for  &Uiiu 
uie>  for  covering  pills  (ad 


-inlly  ill  doses  of  from  aijuuter 

'  li-.'i  used  it  by  way  of  fricti-ffl 
1  '  >  (that  is,  applied  it  lo  the 
!.i-  Lvimposcd  of  one  grain  of 

I  i-'d  by  rubbing  leaf  giild 
^I'littc  or  potash,  ^ftiug,  aoJ 
crty  addioe  protosulphatc  of 
ifint  witE  water,  then  with 
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nitnating  Gold;  Aiirate  of  Ammonia ;  Ammoniuret 
>  [trcpained  by  adding  ammonia  to  a  solution  of  chloride 
■  >wn  powder,  which  explodes  when  heated  to  400^.  lis 
\  =;AuO.  It  has  been  employed  in  the  same  cases  as 
well  as  in  fevers,  nervous  affections,  &c.  In  some 
rlous,  and  even  fatal  results.^ 

^SU;  Purple  of  Cassius;  Aurum  Stan7io2)arafum,  Fr. 

riods  of  preparing  it :  the  simplest  is  to  add  a  solution 
J  1(1  pcrchloride  of  tin  to  a  solution  of  tcrchloride  of  gold 
.  T  produced.     Filter  and  dry  the  precipitate. 

•luble  in  ammonia,  and  does  not  form  an  amalgam  with 
I  appear  to  contain  any  metallic  gold.  Its  composition 
I  the  mode  of  procuriiJg  it.  Gold,  oxygen,  and  tin  arc 
According  to  Fuchs,  its  composition  is  2(SnO,SnO'*)4- 

in  the  same  cases  as  the  other  preparations  of  gold. 


LORIDUM.  — TERCHLORIDE  OF  GOLD. 

.nula  AuCl'.    Equivalent  Weight  305.5. 

•  French  Codex  this  is  ordered  to  be  prepared  by  dissolv- 
*>ne  part  of  gold  in  three  parts  of  nitro-hydrochloric  acid. 
|)orated  until  vapours  of  chlorine  begin  to  be  disengaged, 
■illiase. 

■ride  of  gold  is  in  the  form  of  small  crystalline  needles,  of 

ioroos,  and  having  a  strong,  styptic,  disagreeable  taste.    It 

iiecount  it  should  bo  preserved  in  a  well-stoppered  bottle : 

ihol|  and  ether.     When  heated,  it  evolves  chlorine,  and  is 

•chloride,  and  then  into  metallic  gold,  which  is  left  in  the 

us  litmus,  stains  the  cuticle  purple,  is  reduced  by  many 

tin,  zinc,  &o.),  by  several  of  the  non-metallic  elementary 

as),  by  some  metallic  salts  (as  protosulphate  of  iron),  and 

(as  charcoal,  sugar,  gum,  gallic  acid,  extractive,  &c.),  all 

incompatible  with  it.     Nitrate  of  silver  occasions  a  prcci- 

cr  and  oxide  of  gold :  hydrochloric  acid  removes  the  latter. 

KCTS.     a.   On  AnimaUr — Orfila*  examined  the  effects  of 

iials,  and  infers  from  his  experiments  that,  when  introduced 

s  as  a  corrosive  (but  with  less  energy  than  the  bichloride  of 

animals  by  the  inflammation  of  the  coats  of  the  alimentary 

.in  its  effects  are  analogous  to  those  of  bichloride  of  mercury. 

ccording  to  Dr.  Chrestien,  more  energetically  as  a  stimulant, 

as  a  sialagogue,  than  corrosive  sublimate.     It  promotes  the 

the  salivary  glands,  and  the  kidneys.     Taken  to  the  extent 

-1  daily,  it  has  occasioned  violent  fever.     "This  excitation,'' 

aid  as  indispensably  necessary  for  the  cure  of  the  diseases 

lister  gold  :  restrained  within  proper  limits,  it  is  never  accom- 

rkable  or  even  sensible  lesion  of  the  functions.     The  mouth 

)i8t^  the  appetite  continues,  the  bowels  are  not  disordered,  and 

y  augmentation  of  urine  and  transpiration ;  but,  if  carried  too 

of  producing  general  erethism,  inflammation  of  this  or  that 

le  predisposition  of  the  patient,  which  will  not  only  check  the 

gie,  ed.  2ndm|  330.  *  Toxicol.  Gin, 
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184.  SOBn  AtniO-TStlOBLOItlStlaC.-— ACnaO-TlERGBLO- 

RIDB  OF  SODnTM. 

Formula  NaCl,AaClMHO.    EqidpokrU  Weight  400. 

In  the  FreiMdi  Oodek  ihSs  is  ordertd  lo  be  prepued  hj  dissdring  85  parta  by 
weight  of  terohloride  of  gold;  and  16  parts  of  chloride  of  sodium,  in  a  small 
quantity  of  distilled  water :  the  solution  is  to  be  eyaporated  by  a  gentle  heat  until 
a  pellicle  formS;  and  then  put  aside  to  crystallize. 

The  auro-terchloride  of  sodium  crystallizes  in  orange-coloured,  quadrangular, 
elongated  prisms,  which  are  permanent  in  the  air ;  but  when  they  contain  any  un- 
combided  terchloride  of  gold,  they  are  slightly*  deliquescent.  They  are  soluble  in 
water.  When  heated,  chlorine  is  eyolyed,  and  a  mixture  of  gold  and  chloride  of 
sodium  is  left  behind. 

Its  effects  and  uses  are  analogous  to  the  terchloride  of  gold,  oyer  which  it  has 
the  adyantages  of  being  more  constant  and  less  costly.  It  is  exhibited  internally 
in  doses  of  one-twentieth  to  one-tenth  of  a  grain,  made  into  pills  with  starch  or 
lycopodium.  Mixed  with  twice  its  weight  of  orris  powder  or  lycopodium,  it  may 
be  used  in  frictions  on  the  tongue  and  gum.  An  ointment  (composed  of  one  grain 
to  thirty-six  grains  of  lard)  may  be  applied  endermically  to  the  skin,  depriyed  of 
its  epidermis  by  a  blister. 


Order  XXXIIL  COMPOUNDS  OF  PLATINUM. 

185.  Platini  Biohlorldiun.— Bichloride  of  Platlniun. 

Formula  PtCI>.    Equwaknt  Weight  170. 

Perchloride  of  Platinum ;  Muriate  of  Platinum  ;  Nitromuriate  of  Platinum. — Obtained  by  die- 
solving  platinum  in  nitro-bydrochloric  acid  :  by  evaporation,  prismatic  crystals  of  the  bydrated 
bichloride  of  platinum  (PtCl^lOHO)  are  obtained.  On  further  evaporation,  a  dark  reddish- 
brown,  deliquescent,  saline  mass  of  anhydrous  bichloride  of  platinum  (PtCl^)  is  obtained.  It 
.is  soluble  in  water,  alcohol,  and  ether.  Its  effects  on  the  animal  body  have  been  investigated 
by  C.  G.  Gmelin,'  Hdfer,'  and  others.  It  is  a  powerful  caustic  poison.  Given  to  rabbits  in 
doses  of  about  tl^rty  grains,  it  causes  convulsions  and  death.  Considered  in  relation  to  its  the- 
rapeutical effects  and  uses,  it  resembles  terchloride  of  gold  and  perchloride  of  mercury.  It  has 
been  successfully  employed  in  secondary  syphilis.  Dose  from  one-eighth  to  one-quarter  of  a 
grain  taken  several  times  daily.  It  may  be  administered  either  in  solution  in  water,  and  mixed 
with  mucilage,  or  in  the  form  of  pills.  An  ointment  composed  of  fifteen  grains  of  the  bichlo- 
ride, half  a  drachm  of  extract  of  belladonna,  and  an  ounce  of  lard,  has  been  applied  to  indolent 
ulcers. 

186.  SodiiPlatino-Bicbloridiun.-— Platlno-Bichloride  of  Sodium. 

Formula  NaCl,PtCl>.    Equivalent  Weight  228.5 

Sodio'bicfdoride  of  Platinum  ;  Chloro-platinate  of  Sodium  ;  Platinum  NurieUicum  Natronatum,— 
Obtained  by  dissolving  170  parts  of  pure  bichloride  of  platinum  and  58.5  of  pure  chloride  of 
sodium  in  separate  portions  of  distilled  water.  The  solutions  are  to  be  mixed  and  evaporated 
so  as  to  obtain  red  crystals,  NaCl,PtCl',6H0.  By  heat  these  lose  their  water  of  crystallization, 
and  yield  the  anhydrous  platino-bichloride  of  sodium,  NaCl,PtCl',  in  the  form  of  a  yellow  pow- 
der.   This  salt  is  soluble  in  both  water  and  alcohol.     Its  general  effects  are  similar  to,  but 

*  Versueke  ftlfer  die  Wirleungen  des  BaryteSy  &c.,  Platins,  &c.  Tubingen,  1894. 

*  Obumations  «(  Rechtrchts  tzpirinuntalu  sur  la  Flatine^  Pmria,  1841 ;  also  Joum.  de  Pharm.  t.  xzvii. 
1841. 
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milder  than,  those  of  the  bichloride  of  platinum ;  and  for  medical  use  it  is  prefenUe  to  the 
latter  preparation.  It  resembles  in  its  medicinal  nses  the  auro-terchloride  of  sodium.  It  hits  been 
need  in  secondary  syphilis,  and  some  other  maladies.  The  dose  of  it  is  from  ooe-eighth  to 
half  of  a  grain,  administered  in  the  form  of  powder,  pill,  or  aqaeoos  solatioti  oontainiDg  mod- 
lage.  A  solation  composed  of  ^ss  dissolved  in  half  a  pint  of  decoction  of  popfnes  has  been 
naed  as  an  injection  in  gonorrhoea.  A  liniment  composed  of  two  grains  of  the  salt  to  an  ounce 
of  oil  or  fat  has  also  been  used.^ 

'  For  <iirther  details  respecting  the  medicinal  usee  of  the  eompoands  of  platinQBi,  the  reader  is  icfwied 
to  J)ierlMich*s  IftntsUu  EntdUekungem  m  lUr  Materia  AfMliea,  Bd.  ii.  S.  1173, 1613. 
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BLANCHARD  &  LEA'S 

MEDICAL  im  SURGICAL  PUBLICATIONS. 


TO  THE  MBDICAIi  PROFESSION. 

In  the  present  catalogue  we  have  affixed  prices  to  our  publications,  in  obedience 
to  the  repeated  requests  of  numerous  members  of  the  profession.  While  books, 
like  all  other  articles,  must  necessarily  vary  somewhat  in  cost  throughout  the  ex- 
tended territories  of  this  country,  yet  our  publications  will  generally  be  furnished 
ttt  these  rates  by  booksellers  throughout  the  Union,  who  can  readily  and  speedily 
procure  any  which  they  may  not  have  on  hand. 

To  accommodate  those  physicians  who  have  not  convenient  access  to  bookstores, 
or  who  cannot  order  through  merchants  visiting  the  larger  cities,  we  will  forward 
our  works  by  mviWf/ree  ofposUige^  on  receipt  of  the  printed  prices  in  current  fundd 
or  postage  stamps.  As  our  business  is  wholesale,  and  we  open  accounts  with  book- 
sellers only,  the  amount  must  in  every  case,  without  exception,  accompany  the 
order,  and  we  can  assume  no  risks  of  the  mail,  either  on  the  money  or  the  books; 
and  as  we  only  sell  our  own  publications,  we  can  supply  no  others.  Physicians 
will,  therefore,  see  the  convenience  and  advantage  of  making  their  purchases,  when- 
ever practicable,  from  the  nearest  bookseller. 

We  can  only  add  that  no  exertions  are  spared  to  merit  a  continuance  of  the 
gratifying  confidence  hitherto  manifested  by  the  profession  in  all  works  bearing  our 
imprint. 

BLANCHARD  &  LEA. 

Friladblpria,  October,  1858. 

***  We  have  now  ready  a  new  Illustrated  Catalogue  of  our  Medical  mmI 
Scientific  Publications,  forming  an  octavo  pamphlet  of  80  large  pages,  contaiaing 
specimens  of  illustrations,  notices  of  the  medical  press,  &c.  &c.  It  has  been  pre- 
pared without  regard  to  expense,  and  will  be  found  one  of  the  handsomest  specioQcns 
of  typographical  execution  as  yet  presented  in  this  country.  Copies  will  be  seat  to 
any  address,  by  mail,  free  of  postage,  on  receipt  of  nine  cents  in  stamps. 

Catalogues  of  our  numerous  publications  in  miscellaneous  and  educational  litera- 
ture forwarded  on  application. 


TWO  MEDICAL  PERIODICALS,  FREE  OF  POSTAGE, 

FOR  FITE  DOLLARS  PER  AIVIVVIH. 

TOE  AMERICAN  JOURNAL  OF  TILE  MEDICAL  SCIENCES,  subjeei  to 
postage,  when  not  paid  for  in  advance,        -        -       -        -        -        -        -$5  00 

THE  MEDICAL  NEWS  AND  LIBRARY,  invariably  in  advance,      -       -      I  00 
or,  BOTH  FiRiODiCALS  fumished,  jkxb  or  fostagi,  for  Five  Dollars  rem^itied 
in  advance. 


THE  AMERICAN  JOURNAL  OF  THE  MEDICAL  SCIENCES, 

Edited  by  ISAAC  HAYS,  M.  D., 

ii  publUhed  Quarterly,  on  the  first  ot  January,  April,  July,  and  October.  Eack  number  ooDtains 
at  lea»t  two  hundred  and  eighty  large  octavo  pages,  hand»oniely  and  appropriately  illustrated, 
wherever  necessary.  It  has  now  been  issued  regularly  for  more  than  thikty*fwb  years,  and  it  has 
been  under  the  control  of  the  present  editor  for  more  than  a  quarter  of  a  century.  Throughout 
this  long  period,  it  has  maintained  its  position  in  the  highest  rank  of  medical  periodicals  both  at  home 
and  abroad,  and  has  received  the  cordial  support  of  the  entire  profession  in  this  country.  l\*  list  oC 
Collaborators  will  be  found  to  contain  a  large  number  of  the  most  distinguished  names  of  the  pro- 
fession in  every  section  of  the  United  States,  rendering  the  department  devoted  to 

ORIGINAL    COMMUNICATIONS 

fViH  of  varied  and  important  matter,  of  great  interest  to  all  practitioners. 

As  the  aim  of  the  Journal,  however,  is  to  combine  the  advantages  presented  by  all    the  diilepeni 
varieties  of  periodicals,  in  its 
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in  tbe  irnUigNiKDl  of  Ibi*  work,  the  aulbor  has  endeavor 
cnurH  of  ditwclbni  in  b  clearBt  and  mure  availnlile  lurm  (o 
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ABEL  <r.   A.),    F.  C.  S.    ANO    C.    L.    BLOXAM. 
HANDBOOK  OE  CHEMISTRY,  Tbwiretical,  Practical,  and  Technloal ;  with  t 

RepiinimenilaMry  I'reruoe  by  Dr.  UafK^.NN.     lii  une  large  aulavu  volume,  eiira  cluib,  ul  (MS 
piH{<u,  wUb  iiluoliBliuaa.     S3  25. 


A8HWELL   (SAMUEL),   M.  D., 
A  PRACTICAL  TREATISE  ON  THE  DISEASES  PECUUAR  TO  WOMEN. 

Illiulrated  by  Cb>h;» derived  from  \iMp,\a.\  and  Privale  PrBLiiue.  Third  AnwricBn,  Imm  Ihe  Third 
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ARNOTT   (NEILU,  M.  D. 
KLEMENTS    OP    PHYSICS;    or  Natural  PhlliMophv,  General  and  Medical. 

Wrillen  tor  univernBl  use,  in  plain  or  iioti-leebiiical  laiiguege.  A  new  ediliua.  by  Isaac  IJAVa, 
M.  U,  Complele  in  one  oclivo  volume,  leaUier,  ol'  4»l  pages,  wilh  aboul  Iwn  hundred  lllluIM- 
lioOB.     SS  SO. 

BUDD  (QEORQE),  M.  D.,  F.  R.  8., 

Pr.ri'eiinr  of  Medicine  lu  Kiag'a  College,  I^ind.iii, 

ON  DISEASES  OF  THE  LIVER.  Third  Amerioun,  from  the  tliird  wd 
enlarged  Lutilon  edilioo.  In  aat  very  bandwme.  oclavo  volume,  eilra  elolh.  wilh  four  baauli- 
Mly  Poland  plaier*,  and  Dumeroua  wuod-cuia.  pp.  500.  93  00.  (Jiur  Itntd.) 
Haa  liiirlvaiUbntlied  far  lUelf  a  plaee  ai 

ctniiieal  mwllcal  llleralure  of  Buliind.- 

aitd  Fartitn  Midict-Ckir.  Rieieu,  Jul)',  1' 


Ht  Iba  Hctnl  kir.«reu  ul  tiiintic  pbyiiolngy 
olDfyiio  ibatBrihougnibeiiie  of  iho  bouli 


ia  Bol  penwptibly  ehaagKl,  lh«  hlalnry  of  liver 
eniea  la  made  niace  eomplele,  and  ii  kepi  uihiba  |i 

■niii ,  June  S>, Ta!^' 


BOW  ibe  luadcrd  buok  of  re 


I  DuilinQiarlirlit/iiH 


at.  AUf.  AST. 


ON   THE   ORGANIC  DISKASK8  AND  FUNCTIONAL  DISORDERS  OF 

kTHE  STOMACH.    In  one  neat  oclavo  volume,  extra  clolb.    tl  50. 
''rriminebifh  poiitina  occapM  br  Dr.  Budd  ai  l  'irleiUieiiubJeeUBn!  well  arranied.  aad  tba  praeli- 
MBdlen  la  itnu  taVi  ibe  priHiii  b-iok  iiiay  be  ei»-    ilie  cbarueu'r  of  a  iliuDiblful  and  eipeneneeiJ  abr- 
MMd  with f  real advantMO.  It  ittnillea  laaaeaay  I  aician^LMUfM  U<i  Timii  uU  If^iii,. 
i  .1 


t"«fcoUi([7,  ■mi  Tre«(i 
^XiOlKgca.     S3  00.     (Note  RraJf,  Jaif,  l9Sa.) 
iDrtnn,  >nd  Ibe  diflieull  queellons  ID  Whtdi  ii  !• 
Aul)'  enhanced  jnlererl,  requiriny  cm  tb«  jmii  o( 
III  Tbip,  the  moci  perplexing  bruicb  of  h»  pib6^ 


volume.  kHurcd  ibii 


epraidi 


,    F.  R.9.  E., 

6Y  Jk:«>  T&SATMENT  OF  PULMONARY  TUBEBCH- 

■wat' ^1  laggal  and  Laryngg»l  maeama  freqiienllv  mmtlw 
L    OfeBmi.'W.eilraelotli,  wilb  wuud-cuu.    |^  130.    tl  3S. 


<HENFIY>,  M.O. 
OK  INFLAMMATION  OP  THE  UTERUS, 

h  rienne  Ui-e«e.     Fo-rH 
idilnl  lJ«ii,,  ISV^i,  ■  Retiew 

uke  Mpcrale-    Pri«  SO  ccbu. 
w  jean  bieli,  tiM  Erx  edjiiun  if  ttt 
on*  pibll*he(|.  ihc  nobleiil  wuoexl- 


»(QOt.OING<,  A.M.,  M.  D.,  ftc. 

THEIK     DIAGNOSIS,    PATHOLOOT,    AND 

tUCAbUtStCVTlUXS.     A  «e«  uul  niKiBed  Ameri.'ui,  from  ■  l.te  imprond 

HntmiW  imtt  n»>Mlmi     lB<iaen>rall3iK(-*al,eilraclolh.  pp.372.  Si  30. 

jIfSIt ■>■■*■> ■gy«  I  uMHoauKlalllfaeMTyeMployaiBDtafnirlkn- 

'.KS^Stm^mttmJ^  tm-  |  afiiiaa  of  bi*  woik,  it  ii  dCvuibi  Ihai  Dr.  0<tl4l« 


—  T^  A  rirtf  *  aitd  Afiii* 


.-w  M»N  (JOHN   E.),  M.D. 

v>S   OF   MEDICAL   CHEMISTRY.     Second  Aa»- 

.-  HmI^  Edili"o.     lu  (Kit  Dcul  vulume,  tuyui  13iiio. ,  catrK  clDlb, 


If'AL    CHEMISTRY,   INCLUDING    ANA- 

n.i  and  reviwd  London  edilion,     Wiib  auRwrou)  dint- 

iri;™  cioih,  pp.  3-M.  SI  aa. 

BirCKLER  ON  THE  KTIOLOOV,  PATHOUOGT, 

AND  tkeathemt  ok  k  I  BR  u- bronchi - 

--    --EUMATIC    PNEUMONIA,     ii 
3.  eiKa  elulli.    pp,  ISO.    SI  M 
ID    URINE  (MANVAl^  ON).    BT 

KSE,  AND   ALfREU   A ' " 

■k   Torumi.   rnral    ISmo., 
T'l.    pp.lM,    *1  SS. 

'•   mniCAL  LECTURES  OI»  f- 
^  '"     -    ■ tlM. 


A  R  if  WICK. 


AND   SCIENTIFIC    PUBLICATIONS- 
BARCLAY  (A.  W.)    M.D., 
A  MANUAL  OF  MEUIUAL  DIAGNOSIS;  leing  an  An»!ysiB  of  tbe  Signs 

ud Symplom' of  Uii4;ti»e.     laDauaeaiocmvo  vulum«,  exl»cJulb,  ar424iHgcs.   13  DO.    (^  nnr 

Mint,  moieriady.) 

or  woika  ueloiiTcly  dcroled  Id  thli  imporlul  delclcacr,  )■  tlia  nbi«t  of  Dt.  Satntay'i  MuhI. 
branchy  oar  prcircHiiiii  bsn  at  cam  mud,  ennunn-  I  Tha  Uik  of  cnnipniiiig  luoh  a  wurk  ]>  aeltbai  an 
iWely.  butfnur,  aad.  IHaternte,  la  the  pubJiealUin  if    eaiynnia  ligbl  use;  but  Dr.  Barclay  liia  IwrrnTniRl 

eoBlcrreda  Kr«t  fa*ai  vpuBBi.   Ot-B^ieiMj,{inm\  apprubatioa.    Ua  la  do  Dieie  tbeorial;  he  luawi  bit 
llavlnii  oeeapled,  fgr  a  luar  ptriod,  Iba  pniitiDD  of ;  wnrk  ihnronelili,  enJ  in  atieoipting  tn  perf..™  il, 
Bladuril  R^iilrar  at  St.  Qeoria't  HoiplUl,  poi'  i  huaut  ciaecdeilliiapuwaii.— £nl>i*Merf.  Joiitaat, 
acned  adTuUgca  [di  aorreal  (ybKmlioB  aad  ra|[-     Uec.t,  ISST. 
•bl<euiulaiiaai,aalathaiignllleaii<»Draymptonia,        yfg  vinlure  lo  predict  that  the  work  will  be  dF- 

whieb  baTafallea  >0  the  lut  ut  but  few.  eilbei  [n  I  ...,..^1., „t..  ...<  .n...  h.......    i.t.  iv.i^-'. 

kla  own  nr  wr  otbar  aaunlrr.    H< 
■Vitrmatiiad  iba  renlla  of  hia  Dbisi 


jatllcinaa  alanlBcaUon, 
praicDted  irJtb  Ibe  xam 
wiirk  OB  thambliiBlDt 

fore,  iHT  of  Ur.  Barclay 


at.— A'oftvJIJe  Utd. 


"»'a 


dlligeaee  aid  1 

'.  Bad  reliable     5!."''"!^ 
It  It  ku  been  I  "'yi  « 

re  can,  Ehare- 1  We  hope  tbe  Tolnme  will  haTa  an  eiesnalva  eir- 
.  frani  hta  lye-  I  eglalloa,  not  amoog  imdenu  of  nKdialBa  riDlr,  bat 
vorkiiosenf  praotiliunera  alan.  They  will  neTer  regreti  failh- 
n  daily  emer-  ''  fel  (tady  of  IIipigM — CtietaiuiM La*iil, Mar.  'U. 
jtneiee  dT  the  praelltlanar,  wlik  vniiGh  we 

ideri,  eepeeiellf  the  ymmger  1 


r.  Bardleykai 


ircoDgiDc,  lud  aDalyzmg  the  eiiiDi  and  ivin 
.f  iKT'mij  di«n.e..-S,  J.  U«l.  and  SKf, 


BAHLOW  (GEORGE  H.),   M.  D. 


e.  CoKDU,  M,  D.,  auihoror-iAPraclicalTrei 


3  15. 


ifCbiltlrea,"  Sui,    luone 


'L 


^Ve  rc^DBUbCBd  D  r .  Ba] 

Bare  had  fVequeDt  ocean 
raeadit  clear,  eoaeiaa.  t 


__    .lat  baa 
of  pt»atloa  b 


entljr  a  praetieal  work,  eoatalninc  all  that  ii 
itial,  and  aToiding  aiclen  ihentelSea)  diaeua- 
The  work  aoppTiaa  what  baa  bun  for  imiu 


fuDOd  hardly  If 


Tha  Amerleafl  edllor  baa  added  lo  Ihe 
work  tbrea  ohaplera-an  Cboleu  iDfeDliim,  Yallcrw 

tioaa,  Itaa  [wo  firit  afwbleh  areindlapenaabJe'lo  a 
work  OB  piBctiee  deitlnad  for  Iht  profeiaioa  IB  Ibti 
eonntry,  are  exeeatEd  with  f reat  joi^dibiii  aod  fi- 
delity, by  Dr.  Candle,  who  baa  aleo  aueeeadad  bap- 
lal  yiewa  of  pily  Ib  inutallBc  Ihe  eoBolaene**  and  sleanieH  of 
Ifllended  for  alyla  which  ate  aneh  agreeable  ehincleriatlce  of 
inera,  but  It  I  Ihe  original  book.— Baifna  Mid.  <iiid  Snrg.  /aornai. 


BARTLETT  (ELISHA),  M,  D. 
THE   HISTORY,  DIAGNOSIS,  AND  TREATMENT  OF  THE  FEVERS 

OF  THE  UNITKU  STATES.  A  newand  reriaed  ediIioQ.  By  Alonzo  Clabi,  M,  D,  Prof, 
or  Palholof  y  and  Prnclicnl  Meiliciae  in  ihe  N.  Y.  ColloEie  of  Phyaiciaas  and  Surgeuna,  So:,  in 
■--- --uQilred  pages,  ulrBdlolti.    Price  S3  00. 


emaaaied  ;  logy. 


thai  Ihe  doi 


Thia  exaeileBt  moBOgraph  on  rebrila  dieeaae,  I 
■  l.>od  detervedly  hlih  aince  iti  firit  pnbllcation. 


Ii  add  mi 

OBghtit 


ia  regard  lo  Ihia  elaaa  of  dlaaaaea. — SaBMirs  Mid. 
omI  Surf.  Jgnnaf,  Mar.  laST. 

1  of  great  piBeiisal  nil*  iRd  iatereal, 
leh  tbat  la  new  lelatin  10  the  aaveral 

. ...  ,. ^.  ^y^  iii^  additlooi 

, ,  -,  -  the  limea.    Thadietiacl- 

iTe  feats  tea  of  the  dllTereai  foima  of  faret  are  plalal  v 
and  foreiblyDonrayed.aBd  tbe  liuei of denureoiinB 


eontalniag  1 

editoi.iBfBllyBi 
'-thediifer 


aJ,  Mny 


It  —Ohi,  Ittd.  and 


BROWN    (ISAAC    BAKER), 
Borgeon-Aoouucheur  m  St.  Maty'm  Muapital,  Itt. 

ON  SOME  DISEASES  OP  WOMEN  ADMITTING  OF  SURGICAL  TREAT- 
MENT.    With  haodsome  illuslnliona.     OaeTol.  8va.,  eiira  clolh,  pp.  STB.     )l  60. 
Mi.  Brown  baa  earned  for  himaelf  a  high  reputa- 1  and  merit  tbe  eatEfol  atleiilion  nf  nui-rv  Man,^-. 


mgfutioB 


I  aagieiiy  and 


^purl«ii  I      ^' '"''  '"  lietitallnB  in  reconniFDdiag  ihia 
I'l^  1  — DailfH  yawMr/ir}M.nial. 


«s:.'>;,f  «J" V^t;  s^"  "?t4;s.  .^^^ 


.Illlll"  ■"  ,  InUlO  """  "  -.•  mo"  -1 


,,01>oiU"»  "  ■    "", 


IIFIO   PITBLIOATIOWS. 


.,  F.  R,  8., 

lalvinll^r  of  Lnndoa. 

With  an  Appendix  cc 

I,  &c.     By  F.  G.  ajUTK,  M. 
1  wood.     In  one  inrge  aad  vi 


iipetienoe  ■«  ■  lescher 
uJ  in  bin  FrelacB,  •'  lo 


•i«(,Bndhi'fKi 

ubjeel  bit  been,  at 

ioD  wilh  regBTd  lo  (be  u»«  o[  ui*  '  looin,'  wbiuti 

I,  Wifb  luoh  in  acmuiil  o(  Ibe  objecl*  benl  filled  for 

bo  obterveB,  and  mkbi  IbuB  prepare  hin  to 

ivamiiul  "     Tbal  be  nu  aucoMStltid  in  ■ooom- 

>ora  can  doubt. 

IS  or  diBAna»i»,  and  ihe  naniber  of  micnnco- 

iublJ9>her>,  wilb  lbs  aulbor'a  approval,  to 

,     n  Lbe  applicaiions  of  Ibe  infirumeni  to 

irii'sD  UicroBcnpea,  Ibeir  modificalioaa  and 

Nth  nearly  one  hondred  wood-cui»,  and,  tl  ia 

wuiii,  wbicb  ii  coofideally  pro- 
~  Ibe  Lritndoq  pre»9. 
may  be  galbered  from  the  fullowwg 


_.     .  .      , ciioD  of  Ubiecla. 

>I  Vegetable  Life— Prutuphytea.     CHir.  Vil.  Higher  Crypton- 

le  PIbbH,     Chap.  IX.  Micrareoaic  Fornm  of  Animal  Life— Pro- 

Pununinifen,  PolTcyaliiia,  BndBpcmgea.    CnAp.  XI,  Zoopbvlep. 

'<      CuiF.  Xlll.   Polyzoa  and  Compound  Tonicata.     Chap.  XIV. 

.Illy.     Chap.XV.  Anoulow.     Ch»p.XV1.  CruHacca.     Chip.  XVII. 

:iAP  XVIII.  Venebralnl  Animals.     Chap.  XIX.  AppUcalion.  of  the 

''n«p.  XX.  Inorganic  or  MioeraJ  Kingdom — Polariialion.    Appkhdix. 

I  UiBgnosie — lojeulioue — Micruacopea  orAmericui  MaDulaelure. 

Willi  Df,  Carnentei'*    nedical  work,  the  addition!  1^  Prof.  Bnitb  elv*  It 

Vrgeubie  Phyaio.    a  pniidvaelain  npna  lliepraraaaioa,  fac  whiob  we 

•itHiicieofltnnw-    Ooalil  not  be  will  raeain  UialiBiaesrelbaaka.    ta- 

arlU  ilBd  aneh  a  eonplela  aad  aadaAelorr  eolIeelloB 
-     ta  kflariu  Bp«a  pkT^lob  aad 


MR  MANUAL)  OF  PHYSIOLOGY,  INCLUDING  PHY8I0- 

ITUMV.     Second  American,  fciim  B  new  and  revued  London  ediiion.     Wilb 
.1  niDBly  illuatratiooa.     Id  one  very  handsome  ooIbvo  volume,  leather,     pp.  5W. 


oiuiaal  of  Pbyaldlcw 


>Bh(«lDfFhy«Dl«Y.  Inttieprci 
lenen.aBilwore.oriliewbole.— fl 


11  of  "  Mun 

Thixeirbo 


from  that  o'  Ihe  London  volume 
e  of  the  acupe  of  Ibe  ireatiw. 

ifDr,  Carpiniter_£ti(i(* 

OS.  Filial  IB  the  En|]ial 


1"?11' 


age.— 5l.  LoaK  Meifit 

I  ISCIPLES  OF   GENERAL   PHYSIOLOGY,    INCLUDING   ORGANIC 

I.  ilLMISTKY  AND  H15TOLOGV.     With  a  General  Stelcb  o(   tbe  Vcgeiablo  and  Animal 
I.  fiigdam.     In  one  large  and  very  handsciine  octaro  volume,  with  Kvetal  hundred  illuairalioni. 
I  LJI1  lubjeei  of  general  physiology  having  been  orailled  in  ihe  lasi  edition*  ol  Ihe  lulhor'a  "Cam- 
■..iive  Phyiiology"  and  "  Human  Phyfiology,"  he  has  underiaken  to  prepare  a  volume  which 

un  introduction  lo  his  olher  works. 


A  PRIZE  ESSAY  ON  THE  TISE  OF  ALCOHOLIC  LIQUORS  IN  HEALTH 

AND  DISEASE.     New  edition,  wilh  a  Prefaee  by  D.  F.  Conota,  M.  D.,  Knd  eiptauaii 
Ira  cloth,    pp.  ITS.     30  oeiils. 


It  I'imo.  Toliuoe,  e 


BLANCUARD   ft    LEA'S  MEUIC* 

CONOIE  lO.  F.),  M.  D.,  Ac. 
A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  CHILDREN.    Fifth 

vdiEiua,  r«vueil  uid  augmeuiFit.    la  one  larga  vulume.  Bvu.,  lealbet,  unwuly  7K)  pag«*.  S3  it}. 

Ftoa  TBI  AiTTaoa'B  Pkktagi- 

The  deiDuul  for  ■noilwr  ediiioa  ban  aflbrded  iho  Bnihur  wi  apponimity  o^  i^ld  «Btii«niBg  ih( 

_^.!__  ■  _..  i..__   jiij  ol  iiicorponiling  id  iI  eT»ry  Itiiporlmil  ul»Brv«lni«  mroiiht 


inoe  Ihe  appearuice  nfll 
iHKKca  or  wbicta  il  Irmi 


B  lu  Ihe  |iHihulugy  auiJ  Uietiit«uii 


imparttnl  IbpI  Ihtl 

cut — illBperreil 


have  preceded,  while  The  aWtMil  hai 
mid  reconled  m  Ihe  wort*  »(  tithen, 
be  ireiu,  and  Ihe  numervu*  valnabb 
i^huot  Ihe  fmgea  ol  Ibe  mrdical 


obHsrvalionB — patholcpici  ,  ,  .  „ 

juumala  of  Europe  and  America,  he  has,  nererlhelEM,  relied  chiefly  upiiu  hit  owi 
tapeHcoce,  acoiiin^  during  a  long  and  tomewhal  etteiuive  praclioi,  aod  uniler 
Aiiliarlj  well  adapred  Cur  Ibe  clini«J  ([udy  of  ihe  diwareii  orearly  life. 
Ever]r>peeieaofhypolhelicali«>saringha«,asinuchB«poMibte,  becuaToided.    Tb«  anlhor  kaa 

I ..1 .jjijy,  lju,  ^y,|[  ,g  cDtiHue  bimtell'tOB  vinijile  dare  men  [  of  well-awe  riaiiied  palbw- 

tf  denire  beiiig  lo  render  it  what  ilt  iilte 
>r  cuiuiKKn. 

icin  mMieal  liKxatuie.— 0*»  MtMcat  a»d 


jdlhroDgt _ 

hflieal  ftctn,  and  plain  Iberapeulical  direction: 
impurlJ)  il  to  be,  a  rsACricu.  tbiaticb  on  thi 

Dr.  Cnmlis'i  lehoIarBfaip,  aDuaes,  Indutrr,  am 

■  [^rr^i^o"ri'l^l!^>'"*ciencs.-bVHg*iiHi'! 
A>p«rl  I*  iJii  Awuticam  Utdiial  AiaociaffM. 

TiikmaiBWliDle,lB  oar  jadimcai.  Dr.  CoDdic'i 
Tm'lH  >■  Ihn  one  rrom  the  aiiriiHler  vrhieli  Itii 
prafliLioner  in  IJii  eouairy  will  riaewilh  Ihojreal. 
«■!  utiifactiiw.— iruMn  Janraal  «/"  HUitimt  oh 


f....™  wilT^la  ^gird 


4rea  la  ttaaEasllBli  laagaaga.— ITitRni  Lamal 

F(>rhap(tlie  tBdalCan Bad euDplele  work  now b«-       Wt  praanniideit  ibe  inl  editii 
CuretlieprnfcHioaortkaValudBtala;  Iwlisil,  we    w>rli  on  tlif  dlieaHi  of  ehildn 
nay  ■a]' la  tba  Eigliili  laniBBgB.  It  la  Tially  (ape-    laBiaage,  aail,  ouiwIlliUandiac  all  thai  b 
rifirtomgiLof  ItiptedectaKra.— ZVaiHiifHaiaAltd,  j  pulilidiiJ,  wealill  lEguil  itiauai  ligtai^- 


CHRI8TISON  (ROBERT),  M.  D.,  V.  P.  R.  S.  E.,  &e, 

A  DISPENSATORY;  or,  Coiumentary  on  ihe  PharmaoopoEias  of  Great  Briliin 

and  Iho  Uoiled  Slaleg ;  comprieing  ihe  Naluml  Hi»Iory,  Uewriplioii,  Clwmiilry,  Ph»miaf-y,  Ar- 
luin>,  tines,  and  Dofca  of  Ibe  Anieles  of  the  Materia  Medica.  Spcund  edilipn,  reviied  Ud  Un- 
ptiiveri,  with  a  9upplemenl  conlaining  the  muvl  impurlBol  Mew  Keoiedies.  With  copiiiua  Addi- 
tion*, siid  Iwobuiiiireft  and  liucleen  large  woutl-engtBTiugn.  By  U..  EoLxarsLDGKirrTia,  M.  D. 
luoue  very  large  and  baudsouieoclavu  volume,  leather,  ruud  bunda,  ol'over  lOOO  pagra.  USO, 

COOPER  (BRANSBY   B.),  F.  R.  S. 
LECTURES  ON  THE   PRINCIPLES   AND    PRACTICB  OF   SURGERY. 

In  uue  very  large  uclnvuvulume,  »!!«  ulutli,  ofT^iO  pugee.    S3  00. 


COOPER    ON    DISLOCATIONS 
TURKS  OP  TMB  JOINT"      - ' 
B,  CBUraa,  FK.e.,  te. 
KtvalioBibyFmf.J.C,  V 


"iwtaii'oBiiioiood.    •J^"' "'      """^ 

COOPKB  ON  THK  ANATOMT  AND  DI9RA8BS 

OF  THE  BREAST,  wiUnwenlv-fivaMiiccllaac^ 

iiH*  and  Dnriical  Papira.    One  Urn  voluioe,  in. 

penal  8*0.,  eilti     ■  -     "    ■'  "^ '      "         "  - 


-    COPLAND  0:«  THE  CAL'SE!!,  NATURE.  AMB 

GdiieilbyBaAKtiT       TREATMENT  OP  PALSY  AND  APOPt^SV 

I"  "ao  voliuBa,  rojal  ISiao.,  a«lre  Bk*h.  pp.  ■». 

CLVMER  ON  PEVERAi  THEIR  mAONOftl», 


I  aaS'tiV. 


uwuod-oaU.  pp.  n 


CARSON  (JOSEPH>,  M.  O., 

ProfMiororMaleniMffdic.  ■iiil  Dmnuiry  in  the  Univtriity  of  PoBBfjlTaBia. 

SYNOPSIS  OF  THE  COURSE  OF  LECTURES  ON  MATERIA  MRDICA 

AND  PHAKMACY,  delivered  m  Ihe  (Jniver'ily  ol  Pemisylvaniia.    Seooud  aiul  tsvued  «di- 
Uon.     In  aue  very  neal  oolavu  volume,  cilfaclult,  of  208  pagua.     Vl  30, 

CURLING    (T.     B.I,    F.  R.S., 

A  PRAOTICAL  TREATISE  ON  DISEASES  OF  THE  TK8TIS,  SPERMA- 
TIC CORD,  AND  SCROTUM.    Set-ood  Amerionn.  from  ihe  aeoond  and  enlarged  Enaliah  edf- 
woctkn  Tolnmq,  Bstra  cluib,  vi|J)pumerDut  lUuMniiooa.  1^  4H|I.  IB  fO. 


AND   SCIENTIFIC    PUBLICATIONS.  *H 

CHURCHILL  (FLEETWOOD*,  M.  D.,  M.  R.  t.  A. 
ON  THE  THEORY  AND   PRACTICE  OP  MIDWIFERY.     Edited,  with 

Note*  uid  AddiiiDiif,  by  D.  FttaHCii  CoNDii,  M.  D.,  sulhor  of  a  "PnclrcBl  Tnwiiw  nn  the 
Uireawa  uf  Cbildren,''  6ca.     Wilh  t3e  illuelralioae.     In  one  very  lundtuine  dcIbvo  volume, 
leallwr.     pp.MO.     t3  00. 
Tn  bfilnwpniiienne  t-onhlhi 

I  ir  the  Br« 


Uinufbt  wnrlhy  of  ■  ravnnble  iieFpilim  by 
KBdieal  public,  tre  CM  eoaEdcatLr  ainrni  that 
will  be  ftWBd  nueh  Riore  an.  The  Iwlorer, 
pIudllmsT,  aad  IhBatldeiil,  najall  hmve  reaa 
to  ila  rana,  iBd  dsriva  tram  thait  pcniial  muel 
lanM  aiw  initniitioB  Inanrylhiiu  rslitin|[  la  thao. 
Etcxeal  and  practical  laldwiTcry. — iJitUn  Qit^rUrlw 


iricanpnii. — TtorliilM  Mid.J'n 

IdaDEd  in  UiE  BBCeiBty  nf  bariai 

1  midwiferv,  sod  pirmiUrd   In  limm, 

nbgiltallngly  Uko  Cbarchill— WoMn 


CMBiiily,  ii 


inion,  lh«™rT 


PrcTinBi  edition,  adder  the  editorial  ■nnervlalna 
•r  Pror  It.  H.  Bualon,  have  beei  rKeived  WItk 
narked  l!aior,  awl  thoy  demvcd  it 


fBlhedspuimoDtaf  mid^ferr-  *  *  ThedMraaM, 
dlTHlBen,  nd  preeiaioa  of  ila  leaeblMgi,  together 


iviUi  Ihai^reBtainnflBtofalaliiticial  reaeaj 

iUHniEihibiia.haVB  aervad  to  place  ill 


which  we  il  preaenl  puneu  in  the  £oaliaii  li 
guige.— Mmkly  Jimnul  m/Kcdiiai  Sittnt: 

The  elmrneu  aod  p[»iai(m  oTilylB  is  wbloh  i! 

which  it  oonuiai,  haTe'te"vi!d  tn  place'k%  "^ 

Pew  tm ties ■  will  he  fnuail  belCFt  kds|iled  ai 


m  MUirmt  Jnnai. 

ON  THE  DISEASES  OF  INFANTS   AND  CHILDREN.     Seoond  Atnerican 

Edition,  revised  and  enlargeJ  by  the  author.    Ediled,  wilh  Noles,  bv  W.  V.  Kk*ting,  M.  D.    In 

otie  largii  and  bandMUnii  volume,  extra  dull),  of  over  700  pages.     KJ  00,  or  in  leal  ho  r,  S3  2i. 

In  preparing  IhJH  work  B  seoond  lime  Tor  the  American  profe«>Jon,  Iha  intfaor  ba*  spared  no 
labor  in  giving  i!  a  very  thorough  revi«icin,  introducing  eeveral  new  chapieri,  anil  rewriting  olhera, 
IVhile  every  portion  af  the  vuliime  has  been  iiubjecled  lo  ■  xevrre  ecruiiny.  The  eflbri*  ul'  itw 
American  editor  have  been  directed  lo  cupplying  (ucli  inlbritutlon  relative  to  mailer*  pei'ulmr 
to  Itaia  country  u  might  bave  e<oaped  Ihe  alienlion  or  ilie  atnhor,  and  the  wbole  mav,  Ihere- 
liire,  be  raJely  pronounced  one  or  the  moil  eomplele  works  on  Ihe  aubjeri  acce»iblB  to  IM  Amr- 
ricnn  Proreasion.  By  an  alleraiion  in  the  aiie  of  the  page,  Ihene  very  exlanaive  additioa*  liava 
been  accommodated  without  unduly  increasing  tbe  »iie  oT  the  work. 

Tbii  wnrk  cnnUin*  a  vait  amnunl  n(  inlereatinit  I  cintribulion  Im  (he  llliKtnition  a{  in  Inpici.  TKe 
mailer,  whicli  il  ■'>  well  anangcd  and  to  tatUj  tnatcrlil  Ihuadcrivedbaabeaa  Bind  wilh  coniuiiiniiia 
vrurdnl  that  the  book  may  ba  rfcardrd  ai  an  eney-  akill,aBCI  the  mall  baibcraa  wntkcrcrliMlileuliliB 
■Igowlla  pf  InrDraiiiinD  apon  Uie  (uhieel  of  which  t<>  IHb  aalhor  and  nia  oooMay.—rf.  A.  MiiUa-Ciir. 
It  trota  II  1>  aenauilT  atao  a  owDBnieBl  of  Dr.  JUei'iu.,  Hay,  IS^iS. 
GiiBIthlll'a  niilrlait  indaatrr,  fBaamaeh  aa  there  la  I      ^oer  iliii  meacre.  and  we  tanw    verr  imnerfect 

\?.''.?'j"^!'."i!..''.'r?!.'i'.'!.'!;r".Sf?'.'i"'^""iS  I  ■>"ti..of  iJ?.  c^hiTa^r*, «;  'b-Tl  Xiudc 


la  not  dalyaetievd^ — Lt 


iekwe  iiaBBqnainid  thai  la  aol  fBlly  nferr«d  1 1,.  „yi„  ihaill  iinne  UutCBBBotrail  (ron  iitcn- 
"".'""^iJ/'^^i.''  ,"■  ''•?!"'  "?  ""'»?.?  f "'  I  »'•"""".  Biienaiva  reaBarsh,aa(lieBer*lBeouncy, 
latkuof  IhelBaat  Imporlance  (oanyBiiUih  °r  .  lo  exalt  atill  biaher  the  ranatatlon  of  Uib  autlinr  ib 


.-.'lypleBaed  to  find  that  Dr.  CbareUU  haadonafDll 
LBthon  ns  Mia  ■iMeet.     The  namea  of  DewKi, 


BMd  thfriv  IB..ea  of  matter,  we  ubaervo  Ibat  omie       We  tceomtnmd  llie  work  of  Dr.  Churehill  nnat 
BBlirelyn'w'BdimiH.rtaaleh.pl«r.arelnlr«liieed,    ™5;i|,w^JS*^ii5;'MV''^deiB"elV.S^m«"('lli!3i 


nal,  Feb.  1638. 


i|  eomprlud  IB  any 
ge.    ThtaiBoanl" 


eras  amnBatof  infnrina-    knewledgB aa llila.— JV.  YUfanMj  n/MidiriHU. 
■bur  esuaamcd  ap<n  Iti  |  oal  wrirk,  arc  t,(  tbe  hiKbcii  ordBr.     Wliir>it  we 
".'L  _^_^  .,  "._  _..!■  I  "^nrnViubj"'.  mMruinly™KB™*hal"'r^rw 


IS8AYS  ON  THE  PUERPERAL  FEVER,  AND  OTHER  DISEASES  PK- 

CITLIAR  TO  WOMEN.     Selected  fnira  ibewrii.nitsoi  Britj.h  A.ithor- previouno  the  di.^  . 
tbe  Eighioenib  Century.     In  one  nest  octavo  volume,  extra  cluib,  ol  about  4S0  page*.     13  50. 


BLANCHARD   { 


I    MKUICAL 


CHUnCHILL  (FLEETWOOD),    M.  D.,  M.  n.  I.  A.,   ftc. 

ON  THE  DISEASES  OF  WOMEN;  inclndine  those  of  PregnaBcy  and  Child- 
bed. A  Dpw  American  ediiiun,  rrviwd  by  ihp  Aiilbor.  Wiih  Notes  mil  AddiliuBi,  br  D  Fu«- 
CIK  Cordis,  M.  D.,  aulhor  oI  "  A  Pra-'lieiil  Treniise  on  Ihe  DinenMa  nrchildfen."  Wiih  ninnr- 
roiifi  ill u^t ration ■■  InonelBrgcaniJhuidi)onieoctnvovolume,leBltaer,  of  76S  pagei.  iJuM  Itmtd, 
ISn?,)    t3  00. 

TblH  edilion  or  Dr.  Churchill'i  tutj  popuisr  lreB(i>e  mav  ■tmoKt  ba  leraird  ■  new  work,  Ml 
Ihorougbly  baa  he  roTiied  il  in  every  porlioo.  Il  will  be  found  greWly  enlii^,  toi  ihorougbly 
broughl  lip  lo  the  inD->l  rerenl  condilion  ol  Ihe  Fithjeot,  while  the  very  bandroine  wriet  of  illunln. 
lioiu  inlroduced,  repre«entiug  *uch  palhologiol  condilionB  a«  can  be  Hcciiraiely  poriroyed,  premil 
■  novel  fealure,  Bntl  aSord  vaJiBible  aiwislsnce  lo  Ihe  young  prBciiiionor,  Such  ■ddiliona  a»  ip- 
pnred  dMinble  Tor  Ihe  AmerioD  *iiideal  have  been  made  by  iJio  editor.  Dr.  Condle,  while  i 
marked  improreinenl  in  tb«  mechaninnl  eiecuiion  keep*  peee  with  Ihe  advance  in  all  other  reapeeU 

which  Itie  volume  has  undergone,  while  Ibe  price  faasbeen  tepl  at  the  former  TC ■" 

Urol  that  Dr.  GhDrehill  dn«. 
id  It  may  beeoniDKDded  topra 


iMtiautily,  noe  of 
acatanf  medical  kaowlpdgj 
Will.  Ai 


I 


I 


, , — Jm./oani. 

I,  July,  1SS7. 

HI,  IhnrrHifhly  raTiaed,  enrr«flLKt,  am]  brnavKt  up 
M  the  Ulrit  date,  by  Dr.  Chorehill  himHlf,  and 

iverifneed  and  able  pen  of  Dr.  D.  F.Coadis,  oTPbli- 
idrlphla.-fisalAm  Afad.od  SuTC./sumal,  Uo(. 


TtiU 


kill 


■I  m  liable  >blch  we 

piUIDBIirifl  L  MaT4%fBm    Jtfctf .    JtUmOl,    Joly. 

Sr.Chflichill'i  trnllag  on  Ibe  Diuaiit  af 

rally  iee«v«l  both  aa  a  texi-book  nd  ma 
pravtlee.  The  preaeal  adilion  haa  aadcrgi 
moat  alaborala  rarialna,  aad  eddlUoiu  of  an 
BDl  eharaclei  bava  hern  nude,  to  render  it 

We  DOW  [eKrelfSllT  take  leave  or  Dr.  Cbarchiiri 
biHik,  Hadoar  lypographleal  liralu  peimltled,  wi 
ahoBld gladly-- —  ■• ■ ' =--  -'-■-■- 


Ss- 


■nd  illn  the  prorcBBon^  aad  woold 
d  to  (he  reputation 


illnoloaly 
"llpfove  a 


-ork  have  been  ex 


onjly  in 


aeareely  any  ipeoiei  of  deairabla  lafotmali'iaea  "' 


Tkt  Dtattm  QMrtiTit 


ELEMENTS  OF  MEDICINE;    a  Compendioi 

politic*,  or  the  Hi>lory  and  Treaimeoio'"-  "      " 

o(  190  pege^  lealber.    S3  75. 

As  aa  American  lexl-book  on  Ihe  Pradi 
ofrererenoe  for  the  praolilloner,  Ihia  voliimi 
Few  phy*jcian9  have  had  wider  opponnni 
few  perhep  baveused  Ibem  beller.     As  .     _    ... 

prenenl  volume  will  doubtlcM  be  reoeiveiJ  with  ihe  welcome 

Tbiabookiaemloeatly  wl 
dlauaguiahcd  nent  ia  thai 
"  Tnchinand  atadentaof  I 
bly*uii«liolhsirwanii.we 
on  lU  own  nirilf ,  with  a  hi 
«td.Ba<(Sit'(. /•"""!■ 


Deiigaed  for 

villbereMivfd^ 


luoi 

of  Medicine  for  Ibe  Aodeni,  and  a*  a  coiiilenwd  wort 

'ill  have  strung  elaimii  on  Ibe  atiention  of  the  profeHiua. 

I  than  Ibe  aulhor  for  oburvalion  and  eiperKOce,  and 

lult  of  a  life  ot  Nudy  and  practice,  therefore,  ite 


et««f« 
i—ehHI. 


mipllih' 


natter  contained  in  hia  former  prodaeuoaa.  »  a*  i 
Ldapt  it  lo  the  DH  of  thoaa  wbo  have  not  time  1 
levuu  10  Dinreeiteaairewuika— SnlttmMiil.  an 


whiab  It  la  dsaipcd,  u 


1 1  a  favurable  reeeplioa  br  baUi  a: 
Not  profeeilBi  lo  be  a  eamplci 

with  dlieuiainaa  of  Uisorloi  and  opuloaa,  (Mt  (» 
bioeias  all  that  [■  aaHniial  la  Uewy  inid  pnellaa, 

it  iiiiliiilnhlj  iilajil  111  lull aiti  iiflhi  liimissi 

itudeH.  Avuidiniall  tbailaaueriaiB,  lipfBMM 
more  alearly  M  Ihe  niBd  of  the  reader  tbal  wbiekit 
aiUbliabed  aad  variEad  by  e aprriaBca.  Tba  vtA^ 
and  «xteM*a  rnadlaf  of  tba  aaihor  la  aiiaa|il«Bi»BBl| 
Bppanal,  aad  all  the  lesiBl  ImproveiBaMa  aa4  dlB- 
eoverieiie  IberapiBliei  and  patholoay  are  Bhimi- 
eled  la  IE*  pafaa. — OiarliiiNi  Mid  JsHfaal. 

In  Ibe  Brat  pari  of  the  work  Ihe  aabjael  of  hbi> 
ral  PBIliolnRy  ia  preaenled  in  outline,  git  uf  a  fa  aa- 

Ihroughout  the  anenedHi;  ehaplera  we  tod  Ibkl  h* 
baa  kept  eerupalanaly  within  tba  boaada  of  aoand 
reainaiBg  aad   laniiiuU  dedui-iion.      tl^   cka 

wurk  )n  ita  claas,  ai 
uluMiBtbetralraBk 


lapartiiilly  qunled,  mud,  while  disc 

loeMh,  ibeic  rcipeeUve  nariti  ire 

ftD  ■Hprejndiecd  hind.    The  gninnf  wnai  ■«  pra- 

■erved,  ud  the  chalT  ia  ■■nMrclrallr  uMpfei  off, 

tte  •«yl«A«isli  olMruid  iat«e«[ng,  !■  ■■'I'™"«j 

Utu  1  few  wordii  [Khd  mv  oilier  ■nrKiti.l  wcirk  wilt 
whick  ice  ire  uqulnLed. — London  MidiciU  Ti'mai 

No  wotk,  In  ou)  dpiqiiH).  equili  it  in  pmenilnt 
tomsmm Si,  Lavii  Mid.  and  Sarrtdil  /esmiJ, 

Drnilt'e  Surgery  ii  loo  well  kncnm  to  Lbe  Amerl< 
ttu  medic*]  pnifeeeioii  Iq  require  iti  mpiipniiceniFiiL 
urwbere.    PnitMblf  no  wnik  of  the  kind  hai  ever 


Mtrmige  II  tia*  oMalned.  Tlie  Bdilnr,D 
■aneai,  kai  eoatribaled  inneh  lo  enhanee  t 
•f  uaw«k,tir  nsh  AnnteaM  iraprenmei 
calculated  Bore  peirsctly  to  adapt  it  lo  i 

•niTWhero  wiUi  aplriled  and  tiTo-lIke  UIbb 


^?^Vf"™l"*  W°i"'''n"et'uifhBr'fH™,^Tli 


\o  tbtptoCeuipa.^Beiitn  Mitf ' 

.. , ..lib  iroib  thai  [he  work  of  Mt. 

Drnill  imifda  ■  cuirpWe    thunrt  btief  ud  coa- 

dEDiei)  new,  c>r  the  entire  field  uT  mndera  iorfferr. 

tif  no  work  00  the  ome  ■uhjepi  having  IBB 


»J  Md  ShtCii 
Bopiee  lit  iatarBiB  In 


ihTbI  hnndbnnk  for 


ieiidij^  fkela  aad  fealureBf^ 
r>di»li<ia*  or  IHe  iwn  II  Ii  a 
i«  pnipLlilraier.  anil  we  Bhoald 


rrmimtiat  M^ticmt  at 


DALTON,  jn.    IJ.    C).    M,  O. 

Prr^fFianr  of  PriyainlnKT  In  the  CutlFfe  nf  Pbyelolaoa,  New  Ynrk. 

HUMAN  PHYSIOLOGY  DESIGNED   FOR   MEDICAL  STUDRNT3, 

one  very  bandeome  uclavo  vulunic,  wiih  aboul  iwo  hundred  and  flOy  oriBinBi  illualralioiis. 
paring.) 


DUNGLtSON,    FORBES,    TWEEDIE,    AND   CONOLLY. 
THE  CYCLOPEDIA  OP  PRACTICAL  MEDICINE:  compriaingTroatiBeB  on 

Ibo  Nature  uiil  Trealtneni  ofUiHaivn,  Muleria  Medioa,  and  TherapetKicti,  Di«a«ee  nf  Women 
and  Children,  Meilioal  Jurisprudenfe,  &c,  icc.      In  lour  large  ^uper-royal  ot'tuvn  vuliiinea,  of 
SSA  duuble-oolumned  pagen,  ntrongly  and  handsutnely  buund,  with  raised  bands.     S13  DO, 
%■  Tbie  wort  conlains  no  lesg  than  roiir  hundred  and  eigftleen  dislinel  ireetiw»,  contnljmed  by 

■Ixly-eiglil  dialLDguiahed  physiciane,  rendering  il  a  complote  library  of  reference  for  ihe  noiullry 

praclilioner. 
ThB  nuiit  eainn1et«  wnrk  on  Pnetleal  Medicine  '  litinner.    Thit  eallniBte  of  it  baa  not  been  rnmed 
r  langnage—BiiJ^aie   from  .haatyMaralBatioB,  hnl  after  an  inliiMteBB- 

I  daring  the  paat  nine  or  ten  yeara.  Tbeedilura'ara 
praelfliOBBta  of  eetabllBhed  repnUlioa,  ana  the  liet 
_f !i -nbraeoa  aumj  of  (he  ■ —     "- 


Mtdttil  ank  Bttrghul  Jan 

«f. 

Htiomti^W,WT*L«tc4l. 

medici 

iriiun  JnrwX  ff  JWidu 

KMd 

We  reJnioetbBi  thiawo 

klato 

)  every  prac 


Brj.ff. 


profeaBOTB 
lip,  ami  a 


•  ■." 


■  fur- 
have  aol  oply  devoled 
BCB  aboul  whieh  tbejr 


.  Tweirui  edition,  with  tBe 
tatenti  ud  enrrecllnna  In 
Iraelnth.ofSMpagea.  MHO. 
SEWEEf'B  TREATISE  ON  THE  PHYSICAL 
AND  HEIDICAL  TREATMENT  OP  CHILD- 
REN. The  laal  edidnn  In  une  volume,  oeuvo, 
eitraelolh.HSpagea.  N  90. 
■EWBP.B'S  TREATISE  ON  THR  DISEASES 
OP  PEMALBS.  Tenth  edition.  In  one  volume, 
eatavo,  exln  cluth,  IKa  pngea,  with  plaLea.  C3  UO. 


DANA  ON  ZOOPHYTES  AND  CORALS. 
cuta.  I'iSM.    Alae.AN' ATLAS, II' 


kTLAS,  InnncTidaiBe, 


E  LA  HECHE'S  GEOLDOICAL  OttBERVER. 

Inone  very  largo  and  handa.)(neocl.  VI- vnlume.ei- 
Iruclath.ofTtRlpBieB,  wilhSUU  W(»<d-aulB.  th  CO. 
RICK  ON  RRNALAPPRCTIONl^i  their  Di.g- 


KEW  AHD  ENLARGED  EDITIOH,  How  Ready,  185a 
MET>TOAIi   LEXICON;   a  Dictionary  of  Medical  Scienoe,  contoiniDg  ■  ooneiat 

~  "  *     "  ■  —     -         '   ■     iiomy,  Plj)r»ioloiy,  Psiholo^.  H>th!M. 

:ITiet,  MedimI  Jiirnprudpnce,  UrniniirT, 

< ;  FormulE  for  Officinal,  Empfrinl,  wii)  Dielrlia 


Eii>!<inBli 
Thernpeurtcf.  i 

Arc.     Noliceaol 

PiviiarHlionK,  dec.     Will 

B":»llv  eninrged.     Id  oni        .       , 

ID  »inaU  type ;  itrongly  bound  in  leatliec,  Wilii  raind  band*,     frice  S4  DO. 


K-pPCUl  «are  has  beni  d«vi>lcd  in  the  prepan: 
irorlhy  a  tmnlhiBinec  of  tha  very  renarkable'  fai  _ 
■1o  of  TirfwEn  large  nlilian*.  and  Ihe  cnntlanlly  in 


n  of  ihix  edilioii  to  iwidtr  il  in  «Tery  rOFpcM 

lar  hiiherlo  enjo^td.     TTuf  lapM 

n  large  nlilion*.  and  Ihe  cnntlanlly  increaKing  (lemaiid,  Fbow  Ibal  il  u  n^rdcd  bf 

inc  pruicrniun  tB  the  (tandard  •ulborfty.     Siimulatid  by  Ihis  fad,  the  author  ha«  endeaVornl  ia  tb« 

B\v — irnnl  indiFfiennble — lexfron,  io  whicb  Ihe  aludenl  may  nearch  wilboul  diMppoiDlmcol  for 
every  term  thai  bas  bern  Irgiltmated  in  Ibe  nomendaiure  uf  Ibe  Mieucp."  ToacconplUh  thii. 
In'IW  additionit  bare  been  found  requisile,  and  Ibe  extent  of  ihe  author'n  labon  may  be  eBiimaleil 
from  Ihe  fan  Ihal  aboni  Six  TuoinuiiD  robjeci*  and  lerm*  have  been  jntrudured  Ibroagbaal.  rM> 
deriiig  the  wbole  Dumber  of  deGnilions  abool  Siitt  Thqdband,  io  aeaommodale  wbieb,  the  antft- 
her  lit  page*  bas  been  iDcreued  by  neatly  a  bunilred,  nolwiihsianding  an  eDlar^KiDenl  in  Ibe  aiie 
111  ibepiuie.  The  medical  pTesi>,  bolb  in  lhi>  cuunlry  and  in  England,  bi!  pronouDced  Ibe  work  m- 
diFpuDfable  la  all  medical  itudenia  and  pnclilioners,  and  ibe  preaeot  iuipruKed  edilioD  will  bm  Iner 
that  enviable  repulalion. 

The  piiblifherH  bare  endeavored  (o  render  Ihe  mechanieal  eiecinion  wonhy  of  a  vnlume  nf  nrli 
nniveiral  uie  in  daily  reference.  The  grealeal  care  hns  been  eierci>ed  to  ubiain  ibe  lypnrrapbieal 
accuracy  xo  neceaiary  in  ■  work  of  Ibe  kind.  By  Itie  amall  bul  eiceedingly  clear  lypc  efnpkived, 
nu  Lmnwnre  amount  ol  mailer  iaoondensed  in  iln  ihuuiwnd  Biuple  pages,  wnite  ihe  binding  will  be 
fiHind  Urong  and  durable.  With  all  ihete  improvemeniH  and  enlarKcmealt,  ibe  prioe  bas  Wco  kepi 
a)  I  ho  former  vary  mudetale  rale,  placing  it  wilh~  ■'— ■-  -*  ~" 


■b  of  all. 


le  Sfteeath  edlllna 


lei  la  ■ 


«f  lubnr  aad  erodiliiia  in  niedieal  lileratara.  Oni 
winid  bardlTaappaaeanaroflniianiaH  nftliBpi* 
etdingedliiooi.  wberawe  liave  nrver  failnd  lo  Bi< 


fiSS 


lliiow,  wberawe  have  nrvi 


nf  evcrjF  nedienl  man,  aaitlawlthaatiloubllkabeat 
aait  moil  nunpceheniive  wnrli  of  the  kiad  wbieh  tiai 
ev*t  appearRl_«e#i>l*  Jtfid.  Jmrm.,  Jaa.  ISH. 

The  wnrk  ii  a  monument  of  pallcBI  riKareb, 
■kiirul  JBdimenl,  and  vail  pbraini  labor,  thm  will 
petpnluaUi  Uia  nnu  of  Itaa  authnt  mure  sireetnally 
Ihan  aa7  poaaihie  device  of  aione  or  mrul.    Dr. 

'ilT'lll'AK.l^iU^c'kir.R^ii^lT^-^'e!'"  '~ 
A  Medieal  Diclloaary  better  adapted  for  Ihe  wasti 
-'  tlie  profeaatnii  Ihaaaav  nlher  with  which  we  are 


0.  ItBS. 


of  ilii'kiDil  in  my  lnBgaiig*,— s/jJiaHS'i  Jrm 

U*  ha*  rKUd  Ml  gliaiitie  almetara  tn  (ha  fMi 
tlnai,  and  rFtDurieireiTBpd  reoDBilrDeted  tbe  a 


....  le  addition  of  g,<na 

with  their  aeaompaByiaK  deflaillana,  mj 
.„  cnDalilnta  a  aew  worli,  by  iuelf.    We  liave  I      A  vtty  Mrt 
mined  Ike  Dlelioeary  attenilve^j  and  are  mnet ,  iwm  peileei 


edllim,  awelling  the  griad  agiiecau  id  b*r<ia< 
anty  tboeauHll    Thua  la  placaTbifore  Ihe  prnfaa- 

leniiiankiyiWiilHmi  rival  or  pntajbilitv  nf  riratr*. 
-W-uleiJ}.  7o«r».  o/M.rf.  od  S»r..  Jaa.  ten. ' 
IE  la  nnivtranlly  aekinwledy ed,  we  bcHrva.  thai 
thia  woik  li  inennipatahlT  Iha  heal  ■■«  ■<>«  eos. 
Hide  HKlieal  liUieoa  >■  Ik*  Kntluh  la^am*. 
The  amouat  of  Ubc-r  whleb  the  diaUngu.thiil  aalboi 
baa  (Malowed  upon  il  it  Iruly  wouTerful,  ■■<!  Iha 
leaiBiBg  and  maaareli  diaptayed  in  Ha  prepatall"* 

una  «ra  nBoeemary,  aa  no  ooe  ■!  ibt  prrKai  d., 

Ihaa  Ihia— SI.  Lnii  lOld,  amd  Smrg.  J.mnl'la. 

II  ie  the  foDndalioii  ainae  ofa  gnod  ncdleal  llhra- 

ry.  am!  almuld  alwaya  be  inetudcd  in  the  Iral  Kal  if 
binka  pnrcnatnl  by  Me  inedienl  atadeal.— Jaa.  Ibd. 
MintiMf,  Jaa,  IMS. 

iDdoahiedl)'  Iha 


anntined  Ike  Dletioearv  anenilvely,  and  are  mnat ,  Bviat  peileei  ia  iha  Kaiiliih  havnaaa— Marf.  aad 
happy  In  prnaonBea  it  unriTallcd  of  ila  kind.    The  I  Sorg.  Jtirerio,  Jaa.  IU«. 
•rndlllon  dlanlayed^nd  the  eitranrdhiarr  indHatry  I      i,  -,,  a.,w  emithatlcaliy  >k.  Mtdlcal  DlelioMrt  1 
wlilen  nual  have  heea  demanded,  In  ila  preparalion    ,|,e  Encliih  lanrueae.  and  for  it  there  ia  so  ahaa- 
■Bd  parfeelioa,  redMnd  to  Ihe  UiDng  eradit  of  ila    toi,„V  H  MU  Jtrnn    Jaa  IMS 


aatlag. 


m^ 


^•:^". 


f,DH,31, 1BS7.  j      WebavecvtrcuaaidMCdlllhebaa'BatbMltTpab- 

mteiuy:  and  the  labu.  which  Urmuliia  t„l  Jan.  leas. 

I  Uani  ID  the  patfeel  maBitrr  uf  Ikia  uample  >      The  moti  eompleU  aalhorily  ns  the  aubltel  la  ba 

IhingappBlliBf  taaoBlampUla.   'rhBaatkor.  found  id  aay  language.— Ca.M.d.Jg«mal,  Fab.  'at. 


yWa  PRACTICE  OF  MEDICINE.     A  TreMim  on  Special  Pathology  ftDil  Th» 


rapeiKiea.     Third  Editi. 


a,  lealhet,  of  1,S00  ni 


AND    SCIENTIFIO     PUBLICATIONS. 

DUNGLISON    IROBLEYI,    M.  D., 
PtnTsml  or  Inililnlii  oT  MnllciDn  a  Lhf  Jgff^nos  Mrdinl  OuLIt-f  e,  rJitlsdclphiB, 

HUMAN    PHYSIOLOGY.      Eighth   edition,      Thoroughly  revised   aod  exUn- 

■ively  modified  and  enlarfiHl,  with  five  hundred  and  1hiD)r-Iwo  ilLU'IrBtiom.     In  two  large  uid 
bwHlMiMly  priDlad  ociBVo  Tolume*,  leather,  of  aboui  1500  p«ge>.     ST  00. 

In  reviningihi*  wofk  Tor  its  eighth  ippennnce,  Ihe  Bulhor  h«"  ppsrcd  nn  lalwrto  render  ii  wnnhy 
coniinuuioe  oTihe  very  gnmt  ttvor  which  has  been  extended  10  it  hy  the  pri>fbF!ion.     Tile  whole 
'         '  ■     -■ ............_........     --■-!,  oriiiiB 

iigiha 


„._,.._    .     „        ...  ^modelled. 

yemrK  hsvB  been  ao  ndineroiis  and  hi  Impononl,  bRTe  been  carErully 
■nd  the  work  in  every  rc^peel  has  been  brm^hl  up  to  B  level  with  the  prewnt  si. 
Thf  object  of  the  anlfiiir  hw  been  to  render  ll  b  eonciw  but  oomprchenaive  treati 
whole  Dudyof  phy?loI<if[ical  science,  lo  which  the  sludenl  and  man  ofrtieive  cai. 
with  the  certainty  of  flndjng  wbalerer  Ikey  are  in  aearch  of,  fully  pntmred  in  all 
•n  no  Ibrmer  edition  lias  lbs  —  ■'---' ' '-' ■>--  ■ '■ 


igaliono  whid 


Irbeaaid, 


}C  beBlqwed  ma 
pltte  rF|>ertnry  uf  tacti  omw  the  lubjoot  trvated, 

Bwl  ei»e  of  upteuiun  wnlch  render  hlni  pocdlUrly 
ThlV  faettliy.  m' r^itite"!!!  iei'inii'r«rV  maVy 


SBrf.  /aamsl,  Brft.  tdSt, 
LJoln^y  in  thfl  Bo^liah  langaugi 


lUBg^^Mh*  Mid. 


nir. Mil 


Ths  b«I  work  of  IJ 

Theproi 


nf  the 

la  iiworli  01)       ...      „ 

[nd  it  ■!!  he  wlana.—iTi 


tmiknlU  Ji 

To  cighir^Xin'  Ti™w  'XVt'.Jn 


iod  ia  Uia  Eagliih  laii- 


■"[lh,..( 


BY  THK  SAmt  AUTHOK.     {NlHB  Ready.) 

GENERAL    THERAPEUTICS    AND    MATERIA  MEDICA;   mdapted  fir  a 

Medical  Ten-book.  With  Indeies  of  Remediea  and  of  Diaea-es  and  their  Itenicdies.  Sikth 
EniTiON.  revised  and  Improved.  With  one  hundred  and  ninety- three  illu'trationa,  In  two  large 
uid  bsndeomely  printed  ofltavo  vol*.,  leather,  ofaboul  1100  page«.    ffl  DO, 

From  tht  Aathor't  Fnfaa. 

"  A  nnther  edition  of  Ihif  work  being  en  I  led  for,  the  aathorhan^abjectedlltoillioronghindvsreral 

revi-ion     ll  h«>  been  gratifying  to  him  that  it  has  been  found  m  extenfively  uwful  by  ihnw  for  whom 

tie  puhliration  nfafinh.  Grateful  for  the  tavorable  reception  of  the  work  by  llle  proNarniun,  lie  baa 
kevIowBd  un  the  preparslion  of  the  present  edition  all  ibow  carea  which  were  demanded  by  Ibe 
fbfiner  edilionis  and  hv  (pared  Do  pnlna  In  render  it  ■  failbful  epitome  of  General  Therapeuiica 
■nd  Materia  Medics.     The  copious  Indexes  of  Retnedies  and  nf  OiseiHs  and  Ibcir  Remedies 


»  fad 
ThiawoH 


widely  and  ■□ 


laddm 


'rially  to  the  value  of  the  < 
■■    •  loreqnii 


tuihor  hai  levi-ed  it  wiita  his  cuittainsry  indu'lr; 

,  intrnducinK  whuiever  has  been  fouml  iiei'm-arv 

ilion  of  the  fubjecl.     The  number  of  ilbiMri.ri,H.s 

execul  ioo  oT  Ihe  voluiuea  will  be  Tuund  U>  have 

undeiyone  a  decided  improvemeni. 

Tha  work  will,  we  hava  little  diwbl.  be  tawght 

aLj  .ad  by  tue  mHirrily  cf  mtdkM  siadmlsj  :, 

■n  words  -rf  aoninieailation  W  beUow  anon  a  wo>k 

>JI;   on  one.  we  >ennre  tn  pxhileL.  will  sliidy  it 

|e.iiy*(i<dled.    tlnni*Cnatb.»pi»Kd,howrT>r, 

withuai  profit,  aod  tliera  are  few  lo  whiiin  ll  Will 

tlMt  Iha  present  Is  •  rneca  raprrni  of  the  piivinu. 

ant  be  in  s.iiae  nwasoi-  aaeflil  a*  a  work  of  Mftr- 

•rfilin  1  ina  eharacler  nS  Uw  aathnr  /nr  Ubonona 

»«e.   Th.roDi>,pr.eiit)DDnr,m»r*esp»(ally,will 

fiad  the  enpioaa  indeaaa  append,  d  In  Ihi.  eulljoa  uf 

ttnai  Ke  bni  made  to  111*  work,  ind  Ine  mm/uI  re- 

.Dlublc fu.m,ilB^C*«r(i«e«  Kit.  J»r>.  aa^  «<- 

vision  m  whieta  h>  l»*  •ubjEainl  the  whula.— .V.  A. 
Ib4ua-Chir.  Ji»Ha>,  Jan.  lF>5d. 

ci<w,  Jan.  IBSS. 

■T    TSK  a&HC    ADTBOR,       (A  tMIS  EditioH.) 

NEW  REMEDIES,  WITH  FORMULA  FOR  THEIR  PREPARATION  AND 

ADMINISTRATION.     Sevenita  edition,  with  eatensive  Addilioos.     lu  one  very  large  octavo 

volume,  leather,  of  770  pageM.     S3  75. 

Anoiberediiionof  the"NewRanKdle8"  hnving  been  called  for,  Ihe  author  baa  endesvored  to 
add  everything  of  moioeat  ihat  ha»  appeared  sin'w  the  publication  of  the  lart  edition. 

The  articles  Ireatod  of  in  the  foimor  edition*  will  be  found  10  have  undergoie  ooriiiJerahle  M- 
panrion  in  ibis,  in  order  that  the  anlhor  mi^t  be  enabled  to  iiitroduee,  as  lar  as  practiculila,  tlie 
re-ult»  of  the  (ulnequenl  eiperience  of  oihera,  as  well  as  of  hin  own  obMTvalion  and  refleclioo  ; 
and  III  make  the  work  still  more  deserving  of  the  extended  circulation  with  which  the  preceding 
editions  have  been  favored  by  the  profeasion.  By  an  eulargemenl  of  Ihe  page,  the  numerous  addi- 
liona  have  been  incorporated  without  greatly  inonsaiiiiig  the  bulk  of  the  viilume. — Fttfaet 


ira  Midical  Md  SHrficaf  /sanul. 

ia  every  medjeal  library,  fur  as  a  book  of  re- 
ef for  pb^ai'-inns,  it  is   aDaurpaaaed  by  any 

:e  lia  valae.— ff«w  V>rt"ufd,"ffa*>i'u! 


Ths  great  learaiBguf  Ub  aalbar,  aad  hia  reaark- 
able  industry  in  pashina  his  reaearohas  into  every 


praetlcally  valuable  tn  iaTestifators  wd. 
eiamlne  the  original  papers^lVw^iwrfc. 
9f  Fkmw^eg. 


r 
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BLANCHARD   ft    LEA'S  MEDICAL 


ERICHSEN    (JOHN), 
ProrcHor  of  Surgrrr  in  Unirirtily  CaJltfs,  Umrlnn,  *o. 

THE  SCIENCE  AND  ART  OF  SURGERY;  BEmn  a  TaKATiBB  on  Sraoiovit 

iHjviiiis,  Diukaseb,  Ann  UriRATions,  E:i)iwd  by  John  H.  BBrrrron,  M.  O.  Illuticraled  mtk 
thrFc  hiindrrd  and  eteren  eriBrBVinitii  on  wood,  la  t>ne  large  tnil  handsome  oclBVa  VDlante,  v4 
over  nine  buadred  olowly  prinled  pages,  leather,  raiwd  bandi.     M  25. 

iitcdly  ihe  I 


c  En«li>b 


inpiM". 


Briiain  Indead.  iiliamanerarEnai  uioHlthincnl. 
bm  M  ttu  inw  diBn  uionithiBf.  ihal  ef  iha  manr 
workaon  niinr)  ntHbhilivd  in  ihia  eonairy  within 
Iba  Irh  iftaiiii  er  Iwanlf  reara  m  icll'booki  lor 
nodioaliiittlenUilliitU  !■•  mih>  one  thai  «vait  ap- 
pnuilnataa  la  iht  hilfilment  of  iIib  pecsliar  wanii  of 
]rmn|lBfn|a>l*nwriiiFDi>onthe»fldr  orthJ'hrancb 
»IAatinbitiBn.—  WalrmJnir.mflted.imflSurttrY. 
til  *KllM  ia  creailj  enhanced  by  a  nrv  eopioua 
wall'arnDKdTndaz.  We  rcfanJ  Ihli  u  ana  of  ihe 
moii  TalBahlaeontrlbaiianBto  moriarn  aDrgiry.  To 
ona  (■nierliw  k)i  Horiiiaie  of  pracliDs.  we  rrrird  ii 

will  Bud  a  rulai!MDfilp>ailta»ilin|[hliii  Ihtoofh  erery 
nap  ar  the  D»>raiina,  and  not  doenlnshin  niiiil  the 
InaJii'nro'lliFFBaeitriafidrd     PorlheHme  rpa- 


plriaaadparfesiieacb  sbapwrfglland  expl>eii.a 

snbjeei  nuihlUlyailiibiied,  we  cbh  only  ciprsHa 
eairmaTe  of  it  in  Our  ag|[r»irBie.  tVe  e«iiii<far  in 
cx«»llani  contritnnion  u  aargerr.  »  proMbir  <! 

ProT,  EtichHin>a  work,  for  tt*  (In.  hu  not  be> 
BnrpBjiffid;  hii  nina  hundred  and  vighi  pa^nft.  pp 
Ai«F)y  illuBtraied.  arerlrh  in  phyaioloflpal.  paiholi 
«ical.  and  opfraii™  tuagMiiofii,  aorttmr*,  daiBil 

for  InlbnBuioit.  both  to  phrdeian  and  •urrnoa,  id  it 
hourorparll— TT.  0.  ttld.  ml  Surg.  Jp^rial. 


BnraiKhgond  »n».  a 


»rtple._ 


1  BtBty  pBgn — Jaurieaa 


ELLIS  (BENJAMIN),  M.D. 
THE  JfEDTCAL  FORMULARY:  being ■  Collection  of  PrescriptiMW,  derived 

ftom  the  wrtlinn  and  praciice  of  many  or  the  moM  emiuenl  physiciaaB  ofAmerin  aad  Enrope. 
Tiigether  with  Ihe  U«[iBl  Dieleiic  Preparaliona  and  Antidotes  tor  PoiMma.  To  which  is  added 
an  Apptindii,  on  llie  EndermicDac  cirMf^dicinr),  and  on  Ihr  nBe  of  El  her  and  Cfalorornnn.  The 
wholF  Bcrmnpanied  wiih  a  few  brief  FbarmBfeutie  and  Medical  ObwrraMonB.  Tenth  pdilioi, 
revised  and  DitKfa  eilended  by  Robkkt  P.  Tbokas,  U.  D..  Proreawi  of  Maleria  Medica  m  ihe 
PhilidelpbiaColle^nf  Pharmacy,    la  one  neat  octavo  volume,  eilracIoth,urU96pagee.    SI  75. 

ilinr,  and  the  laie  diitinKvi(li«I    Ilom  empU'rHl  in 


,  l./P*ari 


I 
I 


llffifDil    A 


il  ia  partiCBlarly  rail 


aditnr,  wiltecNiil 

taey,  and,  we  iwuJd  bbji 

FOWNES  (OEOROE),  PH.  D.,  &c. 
ELEMENTARY    CHEJIISTRY;    Tbeoretieal  and  Practical.     With  tunBeroni 

illuMmlionB.     Edited,  with  Additioni>,  by  Robert  Bripoks,  M.  H.     In  one  lar^  royal  IZmo. 
volume,  ol  over  &90  pages,  with  181  wood-euls.     Inlealher.Sl  50;  extra  dolb.tl  3,1, 

cr  tul-beoll,  eapmially  in  Uie  Tlis  wnrK  nf  Dr.  Fomri  haa  losa  Mea  btfnn 
•r  Diranie  chemiBitTi  "pfm  the  dobllc,  and  its  mcriia  ham  b«-n  fully  apaiMl- 
;  fair  aad  BtiBfaGti»7.  We  atad  as  the  beat  teBI-book  oa  ehrmlal^  now  ia 
I  to  pree^IDTi  aa  a  eaplial  mUibdcs.  Wedo  bmi,  of  courK,  place  ii  ia*  taak 
.   . . I.  J Buperior  10  the  worki  of  Braada,  Orabaia,  Tanwr, 

for  ■ttufriita,  il  ii  preferable  to  aar  of  ihen. — las- 
daa  JaiHaa/ ■/ KnJictw . 

Awnrk  well  adaptad  In  the  wanll  of  Ik*  aMdMI 
Il  la  an  eicellent  unnaillni  of  the  ebiaf  doeirlaai 

■adfacunfmodemchemiatiy,  TheBiieortkawrKt, 
and  (till  nwre  the  eoBd'aaeJ  yet  peripieaoaa  aljle 
in  wbirb  it  1>  wrlnen,  ibmlre  ii  frnn  ibr  eharrea 
very  properly  nrnnl  ■(■[aal  mnat  manaBle  termed 
popular.— fduiAarft  Jstiraal  </  Midieal  5iinu. 

FISKEFUND   PRIZE  ESSAYS. 
THE  EFFECTS  OF  CLIMATE  ON  TUBERCULOUS  DISEASE.    By  Edwih 
LuB,  M.  R.  C.  8.,  London,  and  THE  INFLUENCE  OF  PREGNANCY  ON  TllE  DEVELOP- 
MENT OF  TUBERCLES.    By  Eiiw«ki>  Wakbih,  M.  U.,  of  Edenloo,  N.  U.    Togctlier  in 

ohh  neat  oouvo  volume,  extra  clolb.    f  1  00.     (Jul  Riady.) 

FERQU5SON  (WILLIAM),  F.  H.  S., 

PrnftaBiir  iif  Sorpiry  in  Kin^'a  Cnllr(a,  Lnadna,  *«. 

A  SYSTEJI  OF  PRACTICAL  SURGERY.    Fourtli  Ameriain,  from  the  thiH 

and  enlanced  Londnti  edition.     In  nne  targe  and  beButttully  priuled  ooino  volume,  ol  abml  7M 

pii^>,  wiib  3B:)  hBndsome  ill  antral  tuna,  leather.     Vt  00. 

No  wi.rk  wma  ever  wrillea  f"'"^  ""™  '"''S  1     ^^1"  •*'"*'™  "'.F""'  "ff  PH*'  ""'^  "*'■  ^^'* 
ptW!(ll*inDer.  ami  «>■  m-re  eatefulLy  arraufH  lu  i  lillonet.— Jla«iin»'i  Ah.i,ail.  ' 

Ualal^leparpoae  Ikaa  IbU.— ff.  r.  Mad.  .Taanwl.  | 


-.-    --  rebeyinn 

la  Chenialry.  It  ia  eopiiwalT  illustraled  with  ei 
oelleet  woud-puia,  aad  altojethei  adndrably  "(o 
ip."— J»  /,  Midital  B/pTUT. 

A  atandiird  maBBBi,  wkieb  baa  Img  enjoyed  tki 

^aee!    Ttaeaathorhuaebieved  UiedilEcal'l  ta'ik  o 

eiae  without  beisg  dry,  aaS  brief  wilhoul  heln|  lii. 
dOKnMlieal  or  geaeral.— Ff  rfiaia  Afid.  sad  Sarricn 


>  aClENTIFlC    PUBLICATIONS. 


FLINT  (AUSTIN),  M.  □., 
Profeuor  of  ths  Ttieorr  tad  Trwilics  of  Mnlieiae  in  Ihe  Unlranitr  oC 
M»  /vtporlwi  New  Wtri.) 

PHYSICAL  EXPLORATION  AND  DIAGNOSIS  OF  DISEASES  AFFECT- 
ING THE  RESPIRATORV  OKGANS.     In  one  large  sad  hudsome  ticlavu  ToliimB,  ektra 

cloth,  636  iwges.    S3  Oa. 


high  T.h 


li.Uy  r. 


aaf  Ihc 


•agusg. 


.— B«i 


II  Mid  1 


ISwg  Jn 


m  .1.B  Radiol 


Bnfar  ■■oar  iaroTmallfla  exinida,  i 
t,  11  wm'bs  ianlaabla  In  Dlmriig  n 


IC  phyail 


lo  Ineome  a  correel  aoicultator.    Baard  vt  a  »mr 

tina  nwn  irery  pan.  It  ton  crHlil  to  ine  anlHor, 
nad,  ihfnugli  him,  to  the  D''i'l''"»i">i  In  'hii  eouattr. 
Ii  ii,  whii  vn  canaot  call  tnn  hnok  upcm  anieal' 
tal.un,  a  leidabJe  buuk.-Xm.  iiiar.  if.<l.  StHiHij. 


cry  [.i^ 


KOW  COMPLETE, 

QHAHAM  (THOMAS),  F.  R.  S., 

THE  ELEMENTS  OF  INORGANIC   CHEMISTRY,  including  tbe  AppliM- 

linnManiip  Science  in  IhcAtift.  New  and  miii^li  enlar^edilion,  by  Hekkt  Wi 
Rbidues,  M.  D,  Compteie  in  one  large  and  handsome  ocibbo  vofiime,  of  OVB 
pggu^,  wiih  Iwo  hundred  itnd  Ibirly-tflru  wlXMl-cuI^  extra  clolh.     S4  00. 

3*.  Fart  II.,  rompleting  Ihe  work  Tttim  p,  431  to  end,  with  Index,  Title  Matter,  kc.,  ini 
»epiiri>te.  clolh  backs  and  paper  :<idea.     Prios  K  M. 
The  lung  delay  wblcli  ha>  iolervetied  Bince  the  Appearance  of  the  firAT  portion  q(  Ibin  worl 
rendni^d  nr(«ariry  an  Appendix,  enibad</in^  Ihe  numerous  and  imporlBnl  rnveiii^lfni'  an 
cnverie*  at  Ibe  last  few  veara  in  Ihc  Bub]ecli>  eonlainsd  in  Part  t.     Tdis  aceiipie> 
of  Pan  II,  and  will  ha  lonnd  to  1  ._      . 


inoiplea  of  Ihe  »i 


»nplei 
ill  detl 
1  of  InorgMic  Chei 


nseeirary  lo  bimg  Ifa 


nail,  prepaid,  on  reoeipl  of  Ihe 
tlielibiaryDf    F,bm  Fraf.  J^l 


lis  work  ihwoiighly 
apply  for  Tart  II. 


U  ia  vlai 


linn  of  Omatia'i 
liHW  the  F 


iian4  cf  tae  prafrroaa  of 

ic  and  lnip«(aaoa  of  >h« 

, arwitprwnai  baa  been 

Ibe  intarral,  both  in  ebaiBieal  phrihn  and 
-'  ' lie clwmiUrr.  ^Noieadar  of  Eng- 


I  aff.ird  It 


editiiKiafPtaf.Giahan 

n  Pro/.  O.  F  HiMard.  DtIruw 


-Billvn 


GiHi.  N.  Y.  fWt  Aeniimt, 


rVwn  Prof.  S.  N.  I 


re  li)n| 


GRIFFITH  tROHERT  EJ,  M.  D.,  tc. 
A  UNIVERSAL  FORMULARY,  containing  the  methoda  of  Preparing  and  Ad- 

miniatering  OtRcinal  and  other  Medicines.  The  whole  wiapted  lo  Phy-ician!.  oiid  Phannaoeu- 
(i«ta.  SidOND  Edition,  Ihoroughly  reviaed.  with  nnmeroui>  additions,  by  KoBBkT  P.  Thomas, 
M  D.,  Profe-'fur  ol  Malaria  Medics  in  Ihe  Philndelphin  College  of  Pbarmacy.  In  one  lance  aad 
le  octavo  Tolume,eilra  clolh,  ofeSO  pages,  double  corunuis.     (3  00;  or  bound  in  sheep, 


published  wai 
.     Prof  TlHinii 


IS  by  fai  I 


l^anS  ° 


is  Rally  ImaHoti—Btum 


diiiun  nf  Dr.  OrlSiK's  work  has  hi 


r.'Xt 


on  haa  been  spared  lo  Ineliide  In  i 

idicalfDuniali.  and  lynemaliD  Irei 
Ibis  Irind  appears  lo  B>  indispenial 

inil.—tl.y.JturnalafaiiiUdiu. 


]« 


BLANCHARD  ft   LISA'S  HEDfCAL 


GROSS  (SAMUEL  DJ,  M.  O, 
Piofcnor  itf  BariciT  Ib  Ibe  lrff-:rtoa  Mtdinl  CnDcgcof  Pblladel»hi«,  ke. 

New  Edition  (How  Iteady.J 
ELEMENTS  OF  PATHOLOGICAL  ANATOMY.    Thirf  edition, 


^    alty  improved.     In. 
Iiundnil  uii)  fifly  beauliful  itlattntion*,  oT  wbicfa 
Price  in  exxn,  doth,  H  lA ;  leatbei,  raiwd  buds, 
«  Science  of  Pi 


The  very  npid  Mhruioet  in  li 


CAL ^^^1 

i>biladel»hi«,  ke.  ^^^H 

Thini  edition,  UioiJ^^^H 

euro  roluioe,  wiib  •Im^^^H 
r  ue  tjoa  onguwl  ^fl^^^^^l 

daring  the  lad  frir  ycM^IIB^ 

•r  or  makioE  it  ■  ovrect  ■«»■      [I 


ilogtcal  Aniiomy  daring  the  lut  frir  yi ^ 

work,  »iih»  vieworro»kfngft»«wreet  B^*-  [I 
>rihe  mhjtet.  The  very  careful  maDoer  in  which  lh»  tatk  has  lrw» 
eieciilad,  ud  ihe  imoiiul  orallermlion  which  il  hat  oDdergone,  hare  enabled  the  lulbor  Is  imy  IkM 
■■  wiib  ilie  inanT  chu^i  and  inprovcmeou  now  introduced,  Ibc  work  maf  be  regardatl  bUmm  ■• 
■  WW  Ifcatiw,''  while  ihe  eflori*  of  Ibe  aulhor  have  be«n  leeundeU  ■»  rerard*  the  MC(h«nifri 
nerntioa  of  the  volume,  rendering  il  one  of  Ibe  bindsomeM  produclion*  of  the  Ameriean  pre**. 
A  Tcry  large  number  of  a«w  and  heaulifal  originil  illiumiions  hare  bno  iairodocnl,  and  ibe  wort, 
li  H  hnp^.  Will  Cully  mninlBin  Ibe  repulaiion  hiiiierto  enjoyed  by  il  of  a  oomfdele  and  praeUeal  a- 
puflliiMi  oT  il*  didiriill  and  imponaol  Mibjecl. 


loGII 


.    Uli  bonk  1*  mul  admircbW  eal 
_  J  a  blank  which  baa  Img  beea  felt  Id  I 
ilt^ilneat  of  aHUeil  litaraura,  and 


r  arardi 


ia  whiDb  Dr.  lii 
'ofiiwIiiBnilf 


infal  atadj^-Jtwur— I 


lac  •« 


A  PBAOTICAIi  TREATISE  ON  THE  DISEASES,  INJURIBS,  AND 
MALFORMATIONS  OF  THE  URINARY  BLADDER.  THE  PROSTATE  GLAND,  AND 
THE  URETHRA.    Second  Edilion.  reviced  and  much  enlarged,  with  one  hundredand  eighly- 

I'n  leather,  raided  band*,  *5  '2S ;  exlra  cloih,  t4  15. 

>Uila,ilni<rial 


Amiritiia  JbdfcaJ  AumJ; 

OnDiaappearuHorUielntirii  .  . 
til  a  Indliv  Bagliih  laedieat  rniew  pndieled 

aariiiirT  watlby  M  laak  with  ibe  bxl 


BlraiiTihini  1o  be  deiired  oa  ao 

;«,av<wlll<  UnaM)(i«i(aB4ai  -. 

ilioD*  reaalliiir  (nra  faura  diaeovwl*.  ■■<  im- 

—  ■■' •'-■- ihla  anblMI  air ' '-— ■ 


I 


A  PEACTICAJi  TREATISE  ON  FOREIGN  BODIES  IN  THE  AIR-PAS- 

8AGES.     In  one  handi-onie  oclavo  rolurae,  eitra  clolh,  wilh  lllDBlralioai.     pp.  4S8.    S3  75. 

A  Terjr  elabnnla  work,  1 1  laaeoniplplaauniniarT  soarlndB  tij  lecnniiDMidiBC  II  In  mr  mdera,  rail* 
of  (he  whole  Biibjeet,  and  will  b>  a  nnrDl  book  ot  peraaoitHl  Imi  in  pemaal  wIM  alTord  ihen  nipk 
fefarenee,— £ril»jk  amd  Anita  MtAiv-ClVinrg.  pnrliral  iaformatloB  well  taanjra,  eridegll'  ar. 
XiTuw.  rivfd  ftniD  mnildsrabls  eiperienee  aad  dedaeed  rnna 

,«t>al  anbjecl  in  ih.  piacllee  of  iwditme.    We  I  J""*^,  «•>■,  !«». 

B»  THK  KAMI  iUTHOB.      {PrepariHg.) 

A  STSTEM  OF  SURGERY;  Dingnosfic,  Pathological,  Therapeutic, and 

n«c    Witb  rery  nunHruuiengravlngaou  wood. 


QLUGE  (GOTTLIEB),  M.  D., 
rttiimal  of  PliTiinliig)-  ami  Pallinlinipal  AnauxBy  inlbe  Unlieralty  ofBniaHJa.ko. 

^  ATLAS  OF  PATHOLOGICAL  HISTOLOGY.    Translated,  with  1 

^d  jUtiMB.  by  JoiKFH  Leidt,  M.  D,,  ProlCMor  of  Analomv  in  Ibe  Univemly  ol  PennayiTa- 
^K    IB,^  mliHDe.  very  larpe  Imperial  quarto,  enr*  ciulh,  w'llh  3S0  hgutei,  plain  and  coloredi 


iNota    il 


THE  PRACTICE  OF  AUSCCl.TATroN  ANO 

MODES  OP  PHYSICAL  DIAQM)SIS, 

^PTMKLUNliSAMDBBABT. 


ICfENTlFICPUBLICATIO 


HOBLVN  (RiCHAHD  D.l,  M.  O. 
A  DICTIONARY  OF  THE  TERMS   USED  IN  MEDICINE  AND  THE 

COLLATERAL  SCIENCES.  A  new  Ameripan  edition.  Kevi.Bd,  wiih  nuniflrouB  Addilion^, 
by  ls«*c  HaTi,  M.  U.,  editor  of  Itae  <■  AmerrcSD  JuuidbI  of  ihe  Mediivl  Scieaces."  In  one  large 
royal  12mu.  volumi,  lealtmr,  of  over  50D  double  ctilumoed  pagB».     SI  50. 

^ ,__  ,_._  -L .  .,_....     in  iwprrtenl  enlarged  »nd  irapro»i!4  fin m  will  jlro 


K'! 


with  nrgfal  liiiDifllBf.  Weied  Aai  Dr.Bny'i  hu 
done  Uf  pinfernion  ntat  mttIm  bf  hU  earefnl  ud 

miieDBiIy  (Bilad  to  oar  mrdieil  brBthren  la  llili 
0000)17.  TheBddltianibySr.HanareiBtinskeu, 
•Bd  we  betiera  tbtrre  ii  not  a  atagle  page  hat  bean 
tbeae  laufitifl ;  la  every  iaataDee  which  v^havathui 
far  BDliced,  the  additi'oa.  are  really  areded  and  ei- 
eeedie^lv  valuable.    We  heartllr  Boomeaii  the  wuik 

nolngy.— BeOH  Hid.  aad  Sorg.  Jnnmal. 
To  both  practllioiBr  and  •Indent,  ve  recomni«id 

in  definition,  and  loneieDlly  full  and  eomtilelB  for  '  ciuirht  alwi 
eirilruiry  ounulutloa.— CjUrlum  Mid.  Jturm.  amd  1  Swiikini  M 


le  additioBi. 


iFntdnto  he  \.*ti  bytbe  meitieal  tlDrieat, 
larae  enough  u  malie  ■  mpneliMe  ailpaar- 
Ihelibrary  ofa  pbyaleian.— »«inni  LmiiI. 

Bohl^a-i  DietloB.iryh«  innj  bron  afaviiicewllh 


HOLLAND  (SIR   HENRY), 
MEDICAL  NOTES  AND  REFLECTIONS.     From  the  third  London  edition. 

Id  one  handiome  oclavo  volume,  extra  clolh.    »3  00. 

Aelheworit  of  ■  Ihoughlfnl  and  ohwrvaiil  phvaioian,  embodying  the  remlrn  of  forty  yes N' 10 
live  professional  experience,  on  topic*  of  the  hiyhesl  inlereM,  Ibis  volume  la  commended  lothe 
American  praiililioner  an  well  worlby  hiti  ■llenlitin.  Few  will  rire  from  tin  perunal  wilbflul  feel- 
ing Iheir  couvicliona  Blnsngtbened,  and  triDed  wilh  new  weapons  for  Ibe  daily  struggle  Wilh 

HASERSHON  'S.  O.),  M.  D., 

Aa^ilanl  Phyiielaa  tnand  Leetartr  vn  Materia  Medies  and  Tbeiapruliei  m  Gtii'i  H.»pllal,  Ad. 

PATHOLOGICAL  AND   PRACTfCAL  OBSERVATIONS  ON  DISEASES 

OF  THE  ALIMENTARY  CANAL,  tESOPHAGOS,  STOMACH,  CjECUM.  AND  INTES- 
TINES. Willi  illu-irafMiH  on  wcDd.  In  one  himdjtome  octavo  vulunie.  iPiiilUltiitg  in  tht 
MedUal  Ntwt  and  Litrary/or  18£«.) 


HORNER  (WILLIAM  E.),  M.  D„ 
pMrrmnr  of  Anatnmy  in  the  Univeriily  uf  FmnaylvinU. 

SPECIAL    ANATOMY    AND    HISTOLOGY.     Eighth  edition.     Extensively 


page*,  handsomely  primed 


Bj  Professors  Horner  and  Smith.      See  Smith, 


HAMILTON  (FRANK   H.I,   M,  D., 
Pnifc-uar  nr  Surgery,  in  DulTxIn  Medical  CalleRB,  tc. 

A  COMPLETE  TREATISE  ON  FRACTURES  AND  DISLOCATIONS. 


will.  BC 


lF"l 


JONES  (T.   WHARTON),   F.  R.  S., 
PrnfeeioraT  Oph thai tolo  Medicine  and  Snrgerj'  in  Univeriity  College,  London,  *0. 

THE  PRINCIPLES  AND  PRACTICE  OF   OPHTHALMIC    MEDICINE 

AND  aUKUEKV.    Wjih  one  hundred  and  ten  iltustralionK.     Second  Americen  from  Ibe  >«i-ood 

red  London  edition,  with  addiiionsb/  Edw*bd  Hartshohnk,  M.  D.,  Surg  

ne  royal  12  ■  


HuKpilal,  &c. 


n  one  large,  haadxo 


B  royal  12mo.  v 


<1  500  page*.    SI  90. 


il.that 


peniial.l 

Ihe  pron _,..  , _, 

point,  rhe  already  hgh  repulallni 
an  ophlhalinie  IBTnoa  ai  well 
and  |w1hiiliiflal.    The  bonh  la  ei 


ly  whieh  a  general  wo-k,  like  ■  lyi. 
ramhow,  vti:  the  qnalily  of  having 


ly  wn.ugbi  ap.ud  dlgetted  in  Iha  aothor'i  niad, 
>■  in  eoiw  forth  with  (lie  fr«ha»*  aad  liapreHive- 
!••  of  an  oririDBl  prodactioa.  Wb  entertain  little 
lUbtthal  thli  book  will  bccone  what  Itt  anthnr 
•ped  II  might  beeome,  a  mnniial  for  daily  referenee 
iderminlUtlnabylhealiilentandlhegeBenlpnie- 
[i.™er.  The  w..rli  n  mnrlird  by  that  i)'>rr<<eineu, 
rameaa,and  preeieion  of  itylc  whieh  dialiagulah 
I  the  prodnelinnn  I'f  Ihe  learned  aaUiai.— Britiaa 
ulFtT.  Mid-  tmiiui. 


AND    SCIENTIFIC    PUBLICATIONS. 

LEHMANN   (C.  Q.) 
PHYSIOLOGICAL   CHEMISTRY.     Tranakted  from  the  second  edlHon  by 

GsoxgkE.  DAT,M.D.,F.R,S.,acP.,  edited  by  B.  E.  Rookrs,  M,  D..  Profeworor  Chppni?(ry 
in  ihe  Medical  Uepanmenl  of  ihe  Univewily  of  Pen  n?y  I  van  in,  wiih  illiiMr«lion«  JeleMEd  ffom 
Kunke's  Allasof  Fbyaiclngiciil  Chemisiry.  and  an  Appendix  nf  plaiei.  Cnmplele  in  Iwn  larfce 
uid  hnndMime  octavo  Tolumee,  extra  aloiii,  ooniuaiiig  ISOOpagee,  Willi  nearly  i  wo  hundred  illus- 
traliuns.    tS  DO. 

Thi*  great  work,  univerMllv  acknowledged  an  the  mo!t  coiaptele  and  authorilallve  expomliun  or 
the  nritieiple*  and  details  ol  ZooclieiniAlry,  in  tis  paiiMgo  through  Ihe  prens,  haH  recdived  fniiii 
Proie^Mif  Rogers  Buch  care  Bi  was  neceHBarv  to  piveni  11  in  a  correct  and  re!  iahie  Ibrm.  To  swta 
B  work  addilion*  were  deemed  superBuous.  but  fevernl  year*  having  elapKd  between  the  appear- 
ftnre  in  Germany  of  ihe  Br»i  and  la«t  volurae.  the  latter  contained  a  (upplement,  embodying  nnme- 
tou*  oomctioni'  and  additions  resulting  from  the  advance  of  Ihe  fclence.  These  havF  nil  been  fncor- 
poraied  in  the  ten  in  Iheir  appropriate  places,  while  (he  siibjeots  nnve  been  still  (urlDer  eliicidnlnl  by 
tbeinfierlionofilluttnliansfrtniilheAllaaarDr.OiloFunke.  With  the riewofsupplying the  ftndent 
With  the  means  of  eonvenienl  comparison,  a  large  niimher  of  wood-cutB,  Irot-  -'■■  —  •-:—•—' 


been  added  inlhe  form  ol  an  Appendix  of  Plates.     The  Work  ■>,  therefore,  pre- 

_    jry  way  worthy  (he  altealion  of  all  who  desire  Id  be  familiar  with  Ihe  modern  iacis 

doctrines  of  Physiutogicaf  Science. 


anted  as  in  cver^  way  worlhj  the  altealion  of  all  who  desire  lo  be  familiar  with  Ihe  modt 


Physliilngical  ClicinlitTy.— .tm.  Jturtfl  Mtd.  Sti-    Siiu 

null,  Jan.  IBM.  Alrwdy  well  known  snil  snpr«i»l«l  by  llie  »ien- 

TheprMralTn]iini»bFlcni«to  thB  (mill  elau  of    liGc  wnr^d,  Profesinr  I.FhiiinDii'i  g'«t  woiH  ,r- 

itti'lnS.  IBm"'  ""  """■"    '■""      '  ■       "*    "n'mr^^w™'Jll  lulfiMla  wifufili  eT'n'AmU 
TliB  wnrk  of  Lfhmann  .tanil.  nntfvallrd  ..  the    po-tion  of  it.  «Mllen«..-BMi«  M,d.  ««i  Surg. 
mnal  eomprchrnsiTe  boiik  of  refirmce  and  informa-    ^«»ul.  Ous.  leos. 
tina  eiEini  on  avrrr  bianoh  of  Itaa  lubjaotoa  which  I 

BT  TKI  IMMI  tUTHOR.       (JU3l  TlTmd.) 

MANUAL  OF  CHEMICAL    PHYSIOLOGY.      Translated  from  the  Gennan, 

with  Noief  anil  Adrfii  ions,  by  J.  CiinTDii  MoRRta,  M.  D.,  with  an  Introductory  EM«»y  on  Vital 
Force,  by  Sahuei.  Jacnsok,  M.  D.,  Professor  of  the  Institutes  of  Medicine  In  the  Ui<iversiiy  of 
Penn.'-ylvsniB.  With  illuHlralions on  wood.  In  one  vary  hsadsome  oclnvo  volume, eiiracioth, 
of  336  pages.    *2  25. 

Fror.  Prif.  Jariioji'i  JntroJuetory  Eiiay. 
In  adopfirg  Ibe  handbnok  of  Dr  Lehmanr  as  a  manual  of  Organic  Chemistry  for  the  use  o(  the 

for  their  more  meiure  >tudiei>,  the  high  vulue  otbis  researchei',  ani!  the  great  weight  of  hio  autho- 
rity in  thai  imporiani  department  of  medical  science  are  fully  recoguized. 

LAWRENCE  <W.),   F.  R.  S.,  &c. 
A  TREATISE   ON   DISEASES   OF   THE   EYE.    A   new  ediHon,  edited, 

with  numerous  addltiono.HRd  343  illustrations,  by  Is*«o  Hi,ya,  M.  D.,  Surgeon  lo  Will's  Uospi- 
lal,  drrc.    In  one  very  Itrge  and  handsome  octavo  volume,  ol  950  pages,  strongly  bound  in  lealber 
with  raised  bands.     O  00. 
This  admirable  IrsallH-thssarkitruirieaDd  moil    likely  that  thii  grsal  work  will  cease  tomeilt.the 

This  atiBdard  teil-book  oa  Die  daparlmeat  of    dojonliee  toali  tbedBlaiUor  thiaahjeel,  and  eM- 

whieh  it  treats,  hss  ool  been  supersBl«l,  by  any  or    dense  in  this  iliicle  (oinme  the  pr«cnl  state  of  eni 
all  of  Ibe  numsTOBs  publiostions  no  the  snbjiet    knowledgf  of  iba  whole  soience  in  this  dcnirtment, 

■WBia  of  Dr.  Hsys,  the  AmecicBn  editor,  Is  it  at  all  (  V.  Mid.  Gu.  '~ 

LAYCOCK  (THOMAS),  M,  D,,   F.  R.  S.  E., 
Pmresinrof  Praeti»l  sDd  Cllnieat  Madlelneln  the  Uuivrnlty  of  KdmburKh,  Ar.. 


TREATMENT  OF  SPERMATORRHtEA.     By  M.  Laij.smjiiid.    Translated  ■ml  e 

HasRV  J   McDotiosLi,.     Third  American  edition.    To  wnich  is  added ON  Dll 

OF  THE  VESICUL^  SEMINALE3;  ako  their  assooiatsd  oro*k».  With  sp-ci 
ence  in  the  Morbid  Secretion*  of  the  Prusiaiic  and  Urethral  Mucous  Membrane.  By 
WiuiOM,M.U.  Inoneneatoclavo  volunH!,ofabouHOOpp..extraclolh,  »a  00.  {Noto 
ot  M.  Laltemuid  on  Sperm  at  orrhiie  hrve  unquestionably  e: 


pppl  Influence,  and  the  treainient  adrocaied  by  him  ha*  been  very  generally  ndopird,  "ill,  a  num- 
ber i-fvean"  hsvingBlspiied  pince  his  work  wbb  given  lo  the  worid,  Ihe  publi»tierB  have  tboufhl  that 
Ilie  value  of  Ihe  prewiit  edition  would  be  enhancvd  by  the  addiiim  of  'be  little  lrEati>e  of  Dr. 
Mamhib  Wiuwn.  In  It  the  cans*  s  of  ihe  different  varielias  of  SnermalorrhiM  are  tnvesilgaled  with 
1  of  modern  patholi^y,  from  which,  oumbined  with  the  mo-l  recent  eiperieni^e  of  the  pro- 
...    ....     ■   .- ;—  -reaimonl      W hs lever  ilcE- 


^  4 


PUBLICATIONS. 


\D  TDK   AJIT.     Third  edition,  revised 

ririi«  ilJu'irailDiiii  In  iHie  buBUIifuIIy  prinled  ocIsto 
.!■  large  pagea.  S3  75. 
I  >i»  work  IB  •  (uSicient  cxnreMion  of  itae  fiivonbte 
I  « [bird  lime  for  ibc  press,  ibti  Buibor  has  endeavored 
rue  whicb  it  ba>  receivet).  To  acruniplinli  ibis  be 
pnrliuns  have  beta  rewritlen.  tHtaers  added,  new 

"■  '" ■"  B«  were  not  deemed  »Bi  i»rBClDfy, 

arthew    ■-" 


'•i1i-<Illuleii  To 

■■nt  improved  form,  it  is,  thewftire.  lioped  Ihai  ihe  work 
jiertcui  proJeetiioa  u  a  Bound,  practical,  and  extended 


Thia  la  a  •taiidatd  wntk  by  n  itnil  Amorieu  Uh- 
•IcIhciDn.    k  i>  Iha  third  and1»t  Uition,  aad,  ia 
-hcr.llicaulliorhiii"br,>ii;)>t 


>agi««i 


1 


•ubjec 


sad  Surf.,  May,  i&Sl. 
■V  AUTBom.    (LaU/y  Tmuui.) 

AND  THEIK  REMEDIES.    A  Scrioi  ot  Uo- 

ved  editioa.    In  oiie  large  and  beauUMly  prinled  octavo 


BLANCHARD   fz   LEA'S   MEDICAL 


MACUISE   IJOSEPH),   SURGEON. 
SURGICAL   ANATO>IY.     F')riniug   one  volume,   vary  large   iniperi*]  aoirUt, 

WUh  sixly-eighi  Inrge  Bnil  -p'enrtid  ritilen,  drawn  in  ihe  Iw*!  siyle  and  beaulifully  ciilnred.    Coe- 
lalniiig  one  taundred  ntii!  ninely  Fiffiifea,  nmny  of  ihem  the  'lie  of  life.     Toeelher  Wiih  eopioiu 
and  explsnalory  leiler-preM.     strongly  ond  hundHime^y  hounil  In  exm  tinu\.  Iving  one  or  Ibe 
cbeape*!  and  beMneeulrd  SarginI  work*  m*  yet  JE'tued  in  this  enunlry.    til  DO. 
*,•  The  *iiP  of  this  work  preTinHlHi(ranmiiJ«ion  Ifarniigh  the  pO«l<(]dl«P  a*  ■  wbnie.bnl  lho"« 

Who  deitre  to  hove  copies  forwarded  by  mail,  onn  receive  itaem  Is  fire  pnrw,  dono  up  ID  alow 

wnpjmn.    Price  S9  00. 
Onr  iif  Ihe  grwleit  artlilie  liinmpln  nf  Ibe  age  I     Of  (trenl  valvt  tn  Ihe  alorteBt  enured  la  dliHil- 


I 
I 

I 


we"  hanre  o.,i  lanEUXprc  lodu  ll  ju.liee^oVie  flf.ilt- 
nl  ■»<  Bmtftc^  Jiurmml . 

TKanmiiailmlfabli  largical  allai  wc  haveirBii. 
To  Ihe  praeUtlnner  daprlted  i.f  deiBomimtlvf  dln- 
anelioBaiiMR  ibe  kunun  (ulilHt,  It  ii  an  innlaable 
enmpanlDn. — K,  J.  Miiic»l  RtpirUT. 

The  mc>«[  aeenralgly  anicrand   and  beaalifnlly 


«l_Ba/^.(. 


I  •IcjanHy  phiutHl,  ■ 


raey  mad  ehAipB«*  la  the  Kaglith  lannan, 
Jnrmtl  »f  MitiHiu. 
Ti>  all  eii|a|«l  la  ths  ilndj  nr  pnntira  of  Ihtil 

Bflfrnfim.  tach  a  wnrk  ia  almnal  indjnisnBble.— 
mUin  QaarKrf*  MtdicaJ  Jnrmot. 
Cnaalry  pncIillnBcnwill  Aari  clHaa  plalea  of  lai- 
muaa  Tata*.— JIT.  r.  Miiii^l  SuKu. 
We  ire  eilremely  j^alifitd  to  aaaoaBM  M  Ibe 

vallrd,  bnih  for  ■eeunfF  nf  dniiuiaii'  l»wi<x  it 
eidi'rliijr,  and  all  iba  lequtiite  aiplauimne  al  Ihe 
•  ubjerTla  KaBri.-T4i  Wo  Otitam,  KUit»t  t^ 
SotficaS  JnnuU. 
Tliia  ii  by  far  Ibe  ableil  work  on  Snr||l«l  Aaa- 

deot,  la  uy  degree,  fnr  imcinel  of  aelyal  dlee-r. 

nf  nnnaleaBaliiminil  kanwleifie,  m  wmiIi  ■■[  mil  kiii4 

n--  -xigiEsi    aiuK'iui*!,  mr     [-iiKiiiBC  unm  prui»-  I  liefpi  iht  llclllllt  of  UlF  d iM«Cll Bg- nil>™    pcrpelolilj 

bty  an  ta^Tij^^Briliik  tout  Fi^iim  UtMtt-Cki-  ,  ri«ih  In  the  meninry  —TKl  WttUrm  Jtumalef  Ittif 

tor  The  Tei7  low  price  at  which  this  work  is  furnisheit,  vii]  the  beftut;  of  its  eiccntJOB, 
nquire  ui  extended  sale  to  dotDpenwui  the  publiihera  (or  the  heary  azpeiLaeB  incuired. 

D  of  their  I>i»gnoBi<i, 


Ever; 


ithia  reuh^ — Siu*ini  JUidi 


ai.™atiaYehithJrB?;welhiBk,b 


wS3M1. 


MORLANO  (W.  W.I 
DISEASES  OPTHEURINAKYOr''gANS;' 

Parh«l<«y,  and  Trealmnil.     Wiih  llliiitralian*.     In  one 
ahuiii  Olio  pagn,  extra  clolh.     (Navnaiif,  Oct.  ISSSJ.) 

This  volume,  il  jj,  hoped,  will  eupply  Ihe  want  of  a  woi  ^        ,. 

Ihe  whfile  aubjeci  of  the  du«a«eft  tu  which  all  Ihe  urinary  urgann  are  liable,  with  Iheir  IKatuml, 

Ihe  inoiil  recent  invemi^tlonn  in  a  clear  and  nuccinol  manner,  omiiiing:  nolhinfc  of  pn«i(al  im- 
p-)rtanne,  wiihoul,  al  Ihe  »(ne  lime,  eitlbarraifing  Ihe  atudenl  Wilh  nnneceswry  tpeculaitiili*. 
Various  elaboraie  and  iniporianl  wnrkt  have  recently  apnrared  on  dilTerenl  departmeni*  of  the 
Fubjr(!t,  but  none,  il  is  believed,  which  iboruughly  oorera  the  whole  ground  in  llie  numoet  wbica 
Ur.  Morlaad  has  allempted. 


MACKENZIE  (W.) 

in  "nllRi 


M.  D., 


A  PRACTICAL    TKKATISE  ON    OISKASES    AND  (NJURIES  OP   THB 

EVE.  Towhicb  l»  prefixed  an  Ansiomical  Iniroduciioneipianaiary  ol  a  Homoutat  Section  of 
Ihe  Human  Eyeball,  by  TuoMia  WnAaTOn  Jonks.  P.  R.  S.  From  the  Founb  Reviaed  and  Ea- 
larnd  London  Edilion,  With  Notes  and  Addiiionx  by  AonlRaLL  Hiwson,  M.  D.,  Suin«o  Id 
WillR  Ho-pilali  jce,  ftc.  In  one  nry  larpeand  biadBonteoi!LavDVolume,tealber,rBie«dbaads,wUJi 
plale«  vid  nunwroui  wood-cuis.  tS  93. 
TheireaUieof  Dr.  HwkeuleindlwuublyhoUa   a 


■gand 


aorolliet  work  of  tlieWd, either  Eaglnh  or  foieigB. 
Pew  modem  bookanaaBjrdapBnraatorawdlelBe 
eslebrity.    The  I 


SiBialaaee  wtih  the 
enrellBBlW.aad  Uia 
r'a  ilnrei  nc  lea  rata  ■ 
mllahlefOr  gmaral 
elnrtediliABiaaWTll'ni 
lairr,  that  blih  po(lii>-a 

haa^mua  linly  ealablMM,  la  apila  of  Iha  altr?': 


II  dliplayed,  the  Iborougb 
mUsoI,  ttraetieallv  aa ' — " 
■MenuBBerlnwIilrh' 
WdM)>erin»i 


idbIic  himtelf  (aailllir  with  Uua  tti*  moat  eoini>/tM 
Ihe  ays. — M§d.7imii  and  G^ailH. 

Tbe  foarih  adiiloa  nf  ibla  lUBdard  wurk  wtU  ■• 
doahl  be  aa  fatly  appreeUlatf  aa  the  three  fnnav  adl- 

^r  lb*Tar4Ut  baa  already  beea  paeaa*  a^ia  ||  by 
Ibe  noai  eonpeteDI  ioilHf,  ud  <■  KUekaaila  na  iba 
Eya"  baa  liially  iibUined  a  repntallna  wUab  U  If 
Buifarenf  epaaeb  io<iaUwnrM-wld-       --■-'>  -   • 


ANO    SCIENTIFIC    PUBLICATIONS 
MILLER  {JAMES),  F.  R.  S.  E., 
Fonrth  Amerioai 

cry  bsaiililul  Tolum 
aa  wcH>d.     S3  75. 


THE  PRACTICE  OP  SURGE RY. 

burgh  edilioa.     Revlaed  by  Ibi!  Americnn  e 
eiigreving*  m  woud.    In  one  large  uclavo  v 

of  Miller'!  Sureerr.    Ilm  trpauiinn  In  thli  vognLr 
li  gnigrpmaHid  by  lliM  nf  nay  other  wnrk,  miIiWIk 


i>I»  ./ 


10  ■fhlchnnconicienlioiKiarnoB  wniild  be  wUllni 
pnetiee  hia  ut  —SawtluTn  Ittd.  owl  Siirr.  Jtmal. 

"  Prlneiplei"  and  the  "  pnriice"  a{  BurirerT  by 
Mr.  Hlllw— oi  ■■>  richir  meriuif  the  retrntiitmi  tfaev 
hi«n  lequErEd.  The  aathor  ii  an  emiiienlly  aeoii- 
ble,  pnelical,  and  welt-informeil  mu,  wlin  Inxnn 
Biaelly  what  he  ia  Inlkinn  bImiui  and  uiuUy  how  10 
talk  it— Kiafiut*  Midicil  Ricordir. 
By  the  alnuiit  nnaninioni  vgico  of  the  proreaHoii, 


■  crjuil  hiniirlf  berorc  tiii  Ond  and  the  world  wlllinut 

■nphiral  riewa  developed  la  the  foreauinc  boak.— .- 
JVu>  Off  (Ml  Mtd.  miMlStirf,  JmnoJ. 

Wlthrmt  dnabt  the  ahleil  eipnaltina  of  the  prlB- 

fuage.  Thia  opinidB,  delilMralely  fonned  ader  ■ 
careful  alody  of  the  firat  ediEioD,  we  have  had  DO 
etaat  to  flhanie  on  BiamiAiba  the  Hcimd.  Thia 
^llioD  haa  uaSertope  thorougE  reviai™  by  Ihean. 
Ihor;  many eipreaainna  havE  been  nuHrlAnl,  aqd  a 
BUHornewDmllBriBtroducad.  The  bonk  taaotap 
iiitheBneilalyIe,aEdiaaiieTl<leD»arihepni||T«Ba 
oflypinrapUr  in  our  eoantry—f  tarlHls*  MarficoJ 

(New  Beady.) 

Fourth  American  from  the  laat  Edin- 

or.     IllualrDied  by  three  hiHidred  and  aixlyfout 
me,  leather,  o!  nearly  700  pBgu.     (3  T.*). 
hla  wurlu,  both  on  the  prlueinie*  aed  praetln  ot 
aargery  hEVebaeaaaaiKiivd  thehlgheat  raak.    If  we 

othEn.— SI.  Lauii  Mt*.  vSatiri.  JsunwJ. 
TheBDlhorhuln  tfaliand  hia"  Principlca,"  pra- 

rciuhle  ayatema  of  Surgery  extanl.  Hia  atyle  of 
writing  ia  original,  iii>prauiva,aBdenngiDB,  enei- 
gfltie.  cnaelaa,  and  laeid.    Few  ban  ihs  fatuity  of 

tine  aDperaiamUy  holding  IbaattutloB.  Wkalher 
mnSti.—Siiu\kin  Tovnial  V  Afiif.  ml  Phftitat 


MONTGOMERY  (W.  F.),    M.  O.,  M.  R.  I.  A.,  &c., 
Profeaanr  o(  Midwifery  in  the  RmgindUaeiiB'a  College  of  l-byaiciaDa  iu  Ireland,  &e. 

AN  EXfOSITION  OF  TUE  SIGNS  AND  SYMPTOMS  OP  PREGNANCY. 

Wilb  aome  other  Paper!  on  Subjecis  conneoled  with  Midwifery.    From  the  aecond  nod  enlarged 

EnKlii-h  ediiiun.     wiih  two  eiqui^iie  colored   platea,  anil  oumeroua  wood-ruls.     In  one  rery 

faaojaome  octavo  volume,  extra  clolh,  of  ni^arly  «»  |>agea.     (JuM  Unud,  18S7.)    %3  75. 

The  prweni  edilioo  ol  ibis  olacaicnl  volume  i."  f»ir1yenlitled  lobe  regarded  as  a  new  work,  every 

■enieoce  having  been  carefully  rewrilien,  and  Ibe  whole  inoreaaed  to  ninre  Iban  double  the  orifcinal 

BIKB.     The  title  of  Ibe  work  ticnreely  does  juftice  to  the  eileni  and  importance  of  Ihe  topioa 

brought  under  conaideraliDD.  embracing,  with  Ihe  exoeplion  of  Ihe  operaiive  pruocdures  ol  mid- 

irifery,  aloioct  everything  connecled  with  obrletrlea.  either  directly  or  incidenlally  :  and  tliere  nre 

few  phy»icl«ii»  who  will  not  find  in  ila  pages  much  that  will  prove  of  great  inloreat  and  value  in 

their  daily  prnciice.     Tberpecial  Earayt  on  the  Period  orHuman  Gesiailon,  the  Signa  of  Delivery, 

""  '  "'  ""  Ampulalion  and  other  be»ions  of  Ihet'ietuji  in  Ulero  preoenl  lopica  of  the 


le  found  ot 


)l  the  handaomeal  yet  iaaueil 


iggeatioaa^- 
IB  tbein- 


illng  in  tn 


from  Ihe  Anterican  presa. 

A  book  BBnanally  rleh  In  pn 
An  Jmrnml  Met.  Sewarii,  Ji 

Theae  aeveral  auhjBcIa  ao 
KlVEi,  and  ao  iiBporlant,  ever 

tinllita  udea  the  bonur  and  domraiie  peace  of  a 
hIBilr,  Ihe  laritimaey  of  offapring,  or  Ihe  life  of  ila 
parent,  are  all  treated  wilb  an  elegance  of  ditlloB, 

BOnlMldnparalWedl 
medteioe.    The  read 

every  page,  that  it,  i 

MOHR  (FRANCIS),  PH.  D.,  AND  REDWOOD  (THEOPHILUS). 
PRACTICAL    PHARMACY.     Comprisiua  the  Ammgeinents,  Apparatus,  and 

ManipulBiioni'  of  Ihe  Pbarmaaeulinal  Shop  and  Lafwratory.  Edited,  with  eilenf-iTe  Addiliona, 
by  Prof.  Wiu-IAU  PKotmi,  of  the  Philadelphia  College  of  Phurmacy.  In  one  hBndroniely 
printed  octavo  volume,  extra  cloth,  ol  •'70  pagei,  wilb  over  XO  EUgravinga  on  wood.    t2  75. 


bai  ben  weighed  and  reweighed  through  yeara  of 

SepDtaiion;  that  tht*  fi  nf  all  otheia  Ibe  nnnk  nf 
batetrie  Law,  on  eaeb  of  It!  nnnl  (oplea ;  —  -" 


■overniai  alike  tbaiarynaB,  ad- 
it ia  not  merely  In  It*  l<«nl  la- 
llhlaworkaolaiareBling.  Hardly 
a  ita  falnu  otfaeU  inpnunl  M 
ioaerj  and  not  a  ehapter  witboat 

A.  Mii.-Cktr.  Kiin«,  Muck, 


I 

I 


BLANCHARD  &  LEA'S  MEDICAL 


Butfwi 


NEILL  (JOHN),  M.  D., 

oePsnsirlvuDiiiBixpiUl.k. 


TS   BRANCH^       ' 


IE  demand  wbl^ 
ha  vol 
1  Bpcordingly 

le  siJvince  or  tei 


I  present  irvwIiM 
auKhllr  euunined, 


FRANCIS  GURNEY  SMITH, 

FrofEunKiriaililutciof  Mnlicmeinlhe  Prnoirli'ui 

AN  ANALYTIOAL  COMPENDIUM   OF   THE   V.UIIOUS   BRANCH^ 

OP  MEDICAL  SCIENCE;  for  The  Uw  and  Etbri  iiwl  ion  ol  Studenls.     A  new  e.lnion   reTi>e4 
thoUMud  pRg»i  with  374  wood-culf.     Slroogly  bound  in  leallier,  wilh  rained  bandt.     S3  00. 
The  very  Aallrrtng  raeeplion  which  hi*  been  acrarded  lo  this  ivork,  ud  the  hieh  e«iimate  plaf^ 

upon  it  bj  )be  ptoTcHioa,  u  evinced  br  ihe  ooo^'iBni  and  InpnaninE  demand  which  haa  npidly  ex- 

baiioled  (wo  lane  editions,  bare  slimnlaled  the  Hiir 

more  wonhy  oi  the  aticoe**  which  hsn  attended  il. 

■nit  *lieh  errors  ■>  had  on  formsr  ocoBBlan«  evcappduhwrvatioi  ... 

aili1ili(ini<  were  nenetvBry  to  mafnlnin  it  oa  a  level  with  the  siJvance  or  tcienre  have  been  ialmiluced. 

■  'lirhl  oilai^menl  oT  Ihe  poge,  these  vanoui  additiont  have  been  incorporalnd  without  increuiag 
the  bulk  or  the  volome. 

The  work  is,  tliererare,a^in  presented  werainenliy  worthy  of  Ihe  (avcH- with  which  il  b«*  hiiberts 
Aa  a  boobfot  daily  reference  by  Ibe  ntNlenl  requiring  a  guide  to  hi«  more  eishnniie 

EiHminaiian.  or  as  a  Kiiirce  from  which  Ibe  pracLilionen  »1  olderdale  uiay  easily  and  i-henply  acquire 
a  linowiedKe  oTlbe  Chanel  and  improvement  in  protewlonal  scienoe,  iti  repulalioa  i>  permaiKOl!; 
MiabllBbed. 

TliB  beat  wnrk  of  the  jdad  with  whieh  ve  are  |  Ihe  aradeaia  li  heavy,  and  rsriew  HffrManr  tm  aa 
■equaintad.— Hiif.  £»ni<Hr,  namlnallna,  a  enmpeiid  li  not  ml]'  vilDabla.  km 

v  fcSfw*of.™TM 

rdiacovaiiu  ace  ei^icilly,  Ihnafb 
bsfota  Ihe  atodeat.  Tlietr  i>  a  elax 
ry  tiaeafeLy  eofliinflndlhiaeli«plh>c>Ji 
ighlinallver— Ihalclaaal*  IN*(radB- 
r  uT  nme  Ihaa  ibb  yeara'  ■taadiu, 
■Udied  mediejar  liaee.  Tl»y  wHi 
:rmniiithaIllig(Cinnrel>anlraaa>lT 
u  whiD  they  left  11  ot. — n«  SlilM- 


hesn  received.     : 


I  recHnmeaditiK  il 


'  'ir-^  f. 


I  of  all  b 


>r  the  ] 


III*  pnlnta  unnn  wfeieh  hit  nupili  ifeonld  tie  si 
amlsHl,    AworkorihixorlihouUbelnihahaDd 

lir  bail  uT  ill  elan— TVHifliKMiw  Mid.  JtMtnal 


NEILL  (JOHN),    M.  □,, 

PrnfriHir  ot  ^lugrry  in  the  PBiiii>FlV4iDi>  Medical  I 

OITTLINES  OF  THE  VEINS  AND  LYMPH ATICS. 

plalcs.     1  vol.,  cloth.  SI  2S. 

OUTLINES  OF  THE  NERVES.     With  handsome  plal«8. 


NEL10AN  (J.   MOORE),  M.  D. 

[A  tpttnMJ  Kvri.    J,i,l . 

ATLAS  OP  CUTANEOUS  DISEASES.     In  c 
olglh,  with  KpteDdid  colored  platut,  preasnting  nearly  on 


M.  R.  I 


With  handsome  colored 
1  vol.,  doih.  $1  25. 


e  beauti^I  quarto  volume,  extn 

, , , ,   - .- „  ,  —  hundred  elaborate  repreKUlaliani  of 

«.«»<>.     »  SO. 

Thi*  belulirulvnhtme  isiniendcd  aaacomplele  and  aram rate  rpprennlnlian  ol  all  the  varieiw* 
orDlneamBol  IheSliiii.  While  il  CHn  he  twnvuiled  in  conjunction  with  any  work  on  PrmctiM.il  haf 
especial  reference  (o  the  author'*  "Trealixe  on  DImmk*  of  the  8kin,"  fo  ftvorably  received  by  the 

»„f — I —  ._._  .:-*_      The  ptibliiiheri  fiwl  inalifled  in  faying  Ihat  few  more  beaaiirully  Me- 

~~~ lo  the  proreuiioa  orthia  country. 


iaUiiidlffien 


I  aid  Ihe  prai 
ITai,  which 


I 


nmarktble  Tor  IhcJI  aiumiiu-T  anc 

istt,  II  eonMlluloi  a  vory  vnlmh 

hhnry  nfl  piaiUcal  nma.~  Bilfalt  Iftd. 

sapi. issa. 

Vnlhiaa  il  often  nnrediaeDll  thua  the 
a(  dlBMae  or  Ihe  atla:  wul  hllhrrto.  the  oi 
•oulaimr  till 


■m  ben  at  laiher  ine 


by  Ihe  UT(**t 
'S  VVr'ei'if^ 


it  Atmut—Okia  H«d.  aiktf  {  ^aa 


rucniiBi  in  all  a  loUi  of  M  dlum-i  (ppieeeauttutl 
nf  IhD  drfffTreal  apeeiei  of  akin  affWoliona,  eroapad 
ingether  In  asDeTa  or  ramiiiei.    TIip  illDatraluai 

with  ineh  ndelliy  Ihai  ibevpreieni  *  *tri  t  loi  Jr^vi' 
ol\itt;  Id  which  the  reduced  ariilc  n^ii'.  ......  :,■ 

give,  al  a  uup  ^irfl,  the  remnri. . 
nf  aaeb  Innividaal  variety.  An<i  - 
eaae  I*  readered  uiore  delinabl;.  1 1  ' 
"  iropnriioB  iaeBired  hy  th(  !•■■' 
..  ^ehllforeli  highly  C"i.ir.. 


ee»<ptli.nl. 
I*  flrlurci  n. 


PR.\CnCAL  TREATISE   ON    DISEASES   OP  THE   SKIN. 

an.     In  line  neat  royal  ISmo.  volume,  eilrauloih.  of  334  page)',     tl  M. 

r>  The  two  volames  will  be  seat  hy  mnil  on  receipt  of  Five  DuUart. 


I   OF  I 


AND  SCIKNTIFIO    PUBLICATIONS. 


Jl 


HUMAN  HISTOLOGY,  in  ita  relations  to  Anatrttny,  Physiology,  and  Paltology; 

for  Ibe  o«  ofMwJwalSiiidenin      Wild  four  hundred  tnd  thiny-fonr  illmsiraliSM.     in  one  nan<]- 

KUdc  oolavo  Tdume,  o(  over  600  pagea.     {Nme  Rtady,  1656.)    S3  73. 

In  utideflHting  this  IMt,  Itio  BUilior  has  endeavored  io  prewni  hie  extensive  aubjecl  in  ihe  man- 
ner iniMt  likely  ii>  iniereM  and  brnelil  the  physician  confideni  thai  in  Ihne  delaila  will  he  found  llm 
ba-iiHuflrue  medical  (cifnee.  The  very  large  aumberof  illutlraiiona  introduoed  ibroughoul,  serve* 
»m|)ty  to  elucidale  Ihe  teil,  while  Uie  typography  of  the  volume  will  iu  every  reipetl  be  fouud  ol 
I  he  handKiineBl  detcription. 


iilo  an  neMTo'v"rDinfl  of  but'lillla  moie  thu'i^j 

]»t  of  Hliitolufy.inierHtinilBliiclt.ably and  rally 
dincaaHd,  bat  wliat  la  ol  iaBaitaly  greacsr  iaurcit 
IU  tha  (laeenl,  beeaaia  of  gtaler  jmcvml  valae, 
■n  it!  ntatiuna  to  Aaaumir,  Pkyaialocy,  and  Pa- 
th i>lugy,wtaien  ate  hen  fatly  aail  lalialBetacily  aat 
tutih.  ThaKireatmppatllDf  brtuetagi  of  pnaiioal 
MEiliainearelhBa  llakad  loaether,  ami  while  eilab- 
liiliiiig  am]  illDalntinc  each  other,  are  inlorwovea 

to  atudenla  and  phyalclana  anienlly.  —  Hai*cMli 
Jaunt,  tri'd'  «Ml  Sarfty,  Has.  UiST. 

Ilfaiaurpauea  OBreipeelalioB.    We  aevei  eon. 
eelved  the  jHiaaibllfty  of  cninprcailDg  ao  aierh  nlu- 


uopllau 


"I'^ure 
luaal  moi 

JD   whJcti   „- 

.—MimpHU  Kid.  X«i 

and  pnotilioaor,  aaenataiBlni 

or  all  that  la  eoBulned  In  the 
aad  Lehmua,  uil  Ihe  organii 


I  cnnlially  to 


naryoraliitat 

'hlehittnaia; 
rorha  or  einua 


PEREIRA  (JONATHAN),  M.  D.,  F.  R.  S.,  AND  U.S. 
THE    ELEMENTS    OF   MATERIA    MEDICA   AND    THERAPEUTICS. 

Third  Ameriean  edition,  enlarged  and  improved  hy  iba  anlhori  includinv  Notioea  of  mnal  of  tha 
Heclicioul  Subalanoea  in  uie  in  ihe  civiliaed  world,  and  forming  aa  Encyclopaedia  of  Materia 
Medica.     Edited,  willi  Additioae.  by  JosErn  C«B9on,  M.  U.,  PrureaRor  of  Materia  MediOB  and 

on  Mnall  lype,  with  about  5(H)  ill  ud  trot  ion  i  on  alone  end  wood,  alrongly  faoiud  iu  leather,  with 
rained  binds.     9U  00. 


el  Pharmacy 


PARRISH    TEDWARD), 

be  PBnuayivauia  Acadcmr  of  Medicioi,  k,B. 

AN  INTRODUCTION  TO  PRACTICAL  PHARMACY.     Designed  aa  a  Text- 

Binklnr  the  Student,  and  a!<  u  Guide  for  the  Physician  and  Pharmaceuliai.  With  many  Fv- 
raul«aud  Prefcripliuna,  In  one  haodioine  oelavo  volume,  extra  cloth,  of  550  pages,  with  aiS 
Illuilraliuni.  <S  75. 

examlfwlioi  or  tbla  work  enabla  aa  10    lereat  to  Ihe  phyalclaii.    II  faniahea  Ibe  iladei 


a  Ihe  highcal 


eVf^ry  miHtiaal  maa  and  medleal  aladent.  ThroHfrh- 
*ut  tht  work  arflinlcraperaedvMlaable  labk^uiBrQi 

Kaled  by  a  laive  Dumber  at  eieellenl  wood-engiaf  ■ 
tagi.^BtiUaMid.  oatf  Surf.  Jauntai. 

ThlilaallogelheroBeoriheaaal  uacfal  bookawe 
baveaeen.  II  iajoat  what  we  have  loaf  felt  to  be 
■ceded  by  apocbeearlea.  atidaDIa,  and  praelillonera 

pal  up  their  own  pFEMripliona.  llb(wa,Bpon  every 
pa|e,  the  Impreaa  or  ptaetieal  knowladiia,  eonveyed 

oonpnhnii^''or  all%ho  may  read  it.  No  detail 
haa  heeb  umitted,  however  (rivlal  it  muv  aceni,  al- 
Ihoeih  really  important  lo  thediipenmet  oi  mediBine. 
—BmUSnw kid.  ami  Suit.  Jnnai. 

To  both  the  BoenlryprarlllioDer  and  the  city  apo- 
[bceary  tbla  work  of  Mr.  Parriab  ia  a  godiend.    A 

("daata  a  (aniliatity'wllh  tha  value  and  a»de  of 
admintaterlDK  hii  prtaeiipiiuBi,  which  will  he  of  aa 
■oeh  oaS  lo  hta  patient  aa  lo  himanlf, —  Pa.  Mid. 

Mr.Parriah  haa  rendereda  veryaeeFpIableaerviee 


IE  of  hii 


ra  of  thi 


1       f»" 


avpptiea  thoae  mlauFiv  w 


la/or- 
and  Materia 


,    The  Junior  |>iiiolitlnBer 

lain  thadcMilaof  the 

>l  ia  oniited,  Tha  yoaeg 
IU  itaaeiwyetopediaoriBdiapeaaa- 
rlcdge,  rrom  lbs  pncehiuie  of  a  apa- 


untry  phyaic 


roikiab^lheal; 


will  lopply  a  want  long  rell  by  Ibe  profeaaion,  and 
eajwcially  hy  Uu  iludeut  or  Plinnnaey.  A  large 
iRuJurity  of  phyaicinna  ate  obtiged  lo  compound 


colallon,  a>  it  la  detigned  not  oety  ror  the  druni.l 
and  phamueeatiil.  but  alan  for  the  giMI  body  ■■( 
piaotilioaera  thioughoat   Uu   eaiwi(y._Aaairieaa 


Bi^ANOHARD   Se   LEA'S   MEDICAL 


PIRRieiWILLIAM),  F.  R.  8.  E., 
ProrfHor  of  SBfjo^  in  th>  UniTenity  of  Aberdtm. 

THE    PRINCIPLES  AND  PRACTICE  OF  SURGERY.    Edited  by  Jomi 

Null,  M,  D.,  ProreHor  of  Surgery  in  Ihe  Penan.  Medii?*!  Cull«^,  Surgroo  tatbf  tVnnsjIvu'i 
Hnrpiial,  Sm.  In  one  very  tmndiioiDe  ootavu  volume!,  lenlber,  of  780  pwes,  with  3IQ  illiiMniliiieB- 
•3  15. 


wofni 


I 


■■ugbl. — 7i*  Suiliticipt. 
portB,  fncMn,  Hdiilocii 
iJiatniiDail  vmptufedby  ite  ittfftHin  it  Iham  Kpr«- 


•  llfk 


1  lafc  uil  frcTiDil  pnf  life  prediHMdapOB  u 

■  to  run  apua  III*  Kineg  of  lb*  an  nf  Mtnr 
yaiJknlJi  Jnmat  <•/ MtMtint  and  SarfHy. 


PARKER  (LANG5TON), 

SntgeoD  u.  lbs  (4u««il'i  Hi'ipiul,  UirnHnnhain. 

THE  MODERN  TREATMENT  OF  SYJ'HILITIC  DISEASES,  BOTH  PRI- 

MARy  AND  SECONDAKY;  ™inpniiinglheTrestiDeninf  Conjlituimoal  inaCoofirinBd  Syphi- 
liK,  by  ■  BBfe  uid  BucceuBful  methud.  Wilb  niiiDCniii^  Caaer.  KormuiR,  and  Clinicsl  OtHervc 
lions.  FruiD  the  Tbird  and  entirely  rewrilleo  Loudon  edilioa.  Iji  ODC  neat  ocuvo  voluiBc, 
utn  clalb,  ofSlS  pages.     •!  7S. 

RICORD  (P.I,   M.  D., 
A  TREATISE  ON  THE  VENERP:AL  DISEASE.     By  Johm  Honter,  P.R.8. 

Wilh  Gopiou>  AddtlionK,  by  Pb.  Kicokd,  M.  D.  EJiied,  with  Notes,  hy  Frieha:)  J .  BtTMnxui, 
H.  D.     In  ODe  baodiome  octavo  volume,  extra  clolb,  ol'SSO  pages,  wjlii  plalea.     t3  2S. 


ro  lauitn  tide  by  lidfi 


plaia  enlwdin 

The  dorlrinaltur.. . 
anlTenallyadopiedn 


jmeai  of  the  lerii 
M.  RicD 


Id  me  wono  lo  aiaeiaaDil  petliKlitTiBRltlfibtaaaa- 
nar,  In  eonclotian  we  cu  Mt  Aai  ihn  la  iKoa- 
iHiablf  Ike  beii  ireallu  e«  lyliUU*  wilk  wbiA  ■« 
■n-  Bcqoainud.  and,  n  we  da  not  onea  cnaiojr  ih* 
phrate,  we  may  beeieuKd  Kir  Eipccitlng  Af  hop* 


I 


R0KITAN8KY  tCARLI,    M.  O., 

Canlor  nf  Ihe  Imperial  PalholoiiMl  MBneujn,  and  Profewir  nt  Ihe  Unlnrilty  of  Vieaaa,  Ab. 

A   MANUAL  OF  PATUOLOOICAL    AN.\TOMY.    Pom-  volumes,  ooUto, 

bound  in  (wo.  eHra  clolh,  o(  iboul  1200  pase*.     Tranilaled  by  W.  E.  Sw*iHi,  E»waxd  Siwn- 
KIKQ,  C.  H.  MoOKB,  and  G.  E.  Day.     S^  50 


anca  that  Ihii  liuneorihemuatpTofituiid,  Ihoronirh, 

pctia.  IE  ia>i>it(nuK>,andhBaaDaLandanliiro»m- 
pariina.    Itii  oatir  neaeHair  to  iDnounea  Ibal  il  li 

•lu  and  praiervatlon,  and  ita  nle  follnwa  ■■  a 
mdler  nf  cuuraa.  No  libraiy  eu  lie  callsd  cam- 
plcls  wllhool  \l^SuffaU  ll,d.  Jaunal. 


1  apace  bia  gra 


iwledge, 


a  tallura.— ir«ttn>  Lmml. 
:  aonree  of  kaawindga  apn 


Aiikitlaihe  hlrhMa 

the  importaat  aablcet  of  „ ,  .^  ,   ., 

aradenl  Fan  .ITurd  lobe  without  It.  'n*  Ammeaii 
pabliihera  harg  entitled  theinHlrea  lo  Ihe  Ihaata  nf 
Ihe  profeuicm  of  their  eoumry  for  this  UiDeoBi  a«d 
beaaliful  sUiiloD — SaikvWt  Jeanal  >/  Mt4atn. 


t.Mt4.  MmiMt. 


!j  praelltiaui~ 


niGBY   (EDWARD),   M.  D., 

Suini  Fhyaieiiu  to  the  Oen«al  Lying-m  Hoepital,  *e. 

A    SYSTEM    OF    MIDWIFERY.     With  Notes  and   Additional  lUiirtrttiota. 

Seoood  American  Edition.     One  volume  oclavu,  extra  doih,  433  pagea.     (3  50. 
Br  rnx  same  author.    (iVow  Reorfy,  ieS7.) 
ON  THE  CONSTITUTIONAL  TREATMENT  OF  FEMALE  DISEASES. 

In  one  nnt  royal  ISmo.  volume,  exira  t-loth,  of  about  250  pages.    (I  00. 

TliB  aim  of  Itae  aulhor  ban  been  throughout  to  |>rei>enl  aound  prapiicat  i*w»  of  the  importaBI 
»iib(ec[»  under conai deration  ;  nnd  wit boul  entering  into  Iheorelicatdi^pnlaliona  and  di«niiiiiitia»mo 
cRilwdy  Iba  resulla  of  hia  lonf  and  exieiHled  experience  in  lucli  a  condeneed  form  u  w<wld  be 
eui[)r  BDcossible  lu  the  practiliooer. 


ROYLE'S   MATERIA   MEDICA   AND   THERAPEUTICS;   ioolBdine  iIm 

Prepamiiona  of  the  PharmacopiEias  of  London.  Edinbufgh,  Dublin,  and  of  Ihe  Uniled  Sniea. 
Wiib  many  new  mediuiBM,    Edited  by  JoatcH  Casson,  M.  D.    Wiitiiuneiv.«iahl  lUw 


AND   SCIENTIFIC    PUBLICATIONS, 


R.AMSBOTHAM  IFKANCIS   H.),  M.D. 
THE  PRTNCTPLES  AND  PRACTICE  OF  OBSTETRIC  MEDICINE  AND 

SU!«.!EHy,  in  reforei.ce  to  Iho  Prooew  ,>[  Pttrlurilion,  A  new  mid  enlsigeij  edilion,  Ihurouirlily 
r^viwd  liy  the  Aulhur.  Wilh  Ad<]iliun»  bjr  W  V.  Keating,  M.  U.  la  one  lirgp  and  hond-ome 
imfwria!  iwiavo  volume,  of650  pegCB,  Mrongly  bound  in  [onlher.  with  raised  buniJp;  Willi  siily- 
four  beaiitilal  Plate*,  and  numeroUB  Wood-cul*  in  the  lexl,  Conlaiomg  in  all  neariy  two  bundrmi 
iBrgeaiidbeauliCull^res.   SS  DO. 

In  calling  Ihe  allonlion  of  Iho  pnjfasfioo  to  the  new  edilion  of  tbi»  vlandard  woi 
I'ilb  which  it  hai.  bmn  received.     The  li      '       "      " 


.ND 

willy  I 


remarkable  favoi 

biy  eftlBTged,  has  received  a  [urlber 

■age  ILrnu^li  Ihe  pies*  here  baa  be 

tioiia  with  ■  view  of  preBenlinB  more  fully  whi 

Amerieaa  modes  of  pracutw.    In  in  nxwbaaical 


le  publJBhers 
■n«i'<n  of  llw 


from  Ifae  »utlior,  e^pecialiy  for  Ihii'  country.     Itt  pas- 

by  Dr.  Kealiiig',  Who  ban  muds  Dumeroiw  aildi- 

ever  waa  necessary  to  adapt  jl  Iburougbly  lo 

leriunly  over  (bnoer  Bdiliooa 


To  Ue  Anerleaa  publli 
The  publuhen  have  ibiK 


nFro/.Hidti.eftAil 


Jieir  apprwiatlon  of 

the  iroiy  elefaDt  ityle  ia  which  Ehay  havs  broB(kt 
il  ont,  ueelHiu  Ihemaelvei  la  it*  pmdaciioD,  npa- 
eialtylnlH  pUtea.    It  lidedicaitd  toPiof.iStif, 


eine  and  Sargary  '"  ">"  Hbmrj^,  and  eoofiilenlly 
pBBiatioai^H'fji.m  £■■«(.  iwigQ.aoM. 

Ili*iua«emiarYlDiavurtbiDg  ia  ra^m  to  Iha 
alilily  o!  Ihii  wmtIc.  It  lanlrodyappiaoiiitciJiB  iiat 
sunnily  Tui  the  valoa  ot  the  n»ltcr,  Ih*  elearncH  at 
iLaityra,ud  IbefitbMiaiirltaiUaaDatiuM.  To  Iha 
phyaiDiaa'i  library  U  la  uidlapatiMblo,  whi1«  to  Iba 
itDilEUt  •>  a  Iu^bo^k,  rroin  which  to  ailraat  Ibe 
Qialcriil  foi  laying  tb*  ruuadalluBoranaduriitiunin 
nbatxtrleal  Kieare,  it  haa  ao  Rip«riar_Oh<a  Mii. 


WewajDnlyaddUat 

•  urpuKed  b, 

The  chamcler  uul  me 

11.  of  Dr.  R 

work  STB  lo  well  Imiiwn 

ndlhorunghly 

TheJIIaMratinni,  wfaii^h 

■  t  Ityle  <>r  art. 

Lni,  U.d  and  Si.r«.  J 

idlm,  paper  lypa,  the  on 
I  ■llBO  exaelleBl  as  tn  m 


bolhwn'aFlillDiplea  and  Practice  of  Obale  trio  Mall' 

SCHOEDLEH(FniEDniCH),  PH.D., 
THE   BOOK  OF  NATUREi   an  Elementary  Introduction  to  the  Soienoes  of 

PhyaiCB,  AfirDHomy,  ChBinislry,  Mlnemlogy,  Geology,  Botany,  ZuDlogy,  and  Pbymiilujiy,  First 
Anwrican  edition,  with  a  Gli»<Hiry  and  oihrr  Addilionr  and  Imprnveineni!';  from  Uiv  recond 
English  edit  ion.     Tranelmcd  from  Ibe  sixth  Germuiedillou,  by  HiNiiy  MEot^ool,  F.  C.  S.,  dec. 


SMITH    {HENRY    H.),   M.D., 


MINOR  SURGERY;  or,  Uinta  on  the  Every-day  Duties  of  the  Surgeon,     lllus- 

trsicd  by  two  bunilred  and  furiy-sevea  illuslratiods.     Third  and  enlHrvRd  edition.     In  one  huid- 
eomo  royal  Uaio.  volutno.     pp.  iX.     In  lealber,  13  35;  extra  clulb,  S'i  OU. 

HORNER  IWILLIAM  £.),  M.D., 

AN  ANATOMICAL  ATLAS,  illuatrutiTe  of  the  Structure  of  the  Human  Hody. 

In  one  volume,  large  imperial  octavo,  extra  clulb,  with  about  six  hundred  and  filty  beaiitilnl 
fibres.     (3  DO. 

imoa  boily.    The  plan  of  thii    hrii  yet.  appeared :  and  we  mniL  add,  the  very  Iwau- 

i^t«i?ut. 'Wemnal'iiaiigratB'IpIido.— ImiHuiaJVtdieaJ/giimal.      ""     *   "" 


as,  whicl 


have  b«D  already  pain t«l  out.    Wa  mast  nan 

SMITH  IW.  TYLER),  M.  D., 

Pliysleisn  Acconeheur  to  St.  Mary'*  Hogpiul,  Ae. 

ON   PARTTJRITION,   AND   THE   PRINCIPLES    AND   PRACTICE   OF 

I^BSTETRICS.    In  one  royal  lamo.  volume,  oilra  ololh,  of  400  pagea.     SI  36. 

A  PRACTICAL  TREATISE  ON  THE  PATHOLOGY  AND  TREATiMENT 

OF  LEUCOllRUCEA.     With  numeruus  UlualraCions.    In  o  '       ' 

Oitra  cloth,  of  about  2A0  pages.     >1  50. 


B8  BLANCHARD   fc   LEA'S   M  B1 

SHAKPEY  (WILLIAM),    M.  D.,   JONES   d 

RICHARD  QUAIN,   F.  R.  tj 

HTTMAN  ANATOMY.     Revised,  with  Noles  and  Jj 

M.  D.,  Profenfur  ol  Aneiomy  in  Ihe  Univerjiiy  of  Ponofiylvrt 

vulumei,  I(;Mher,or«bouiiliirtBed  huiulre*!  pugei,     BeauuAiU] 
engrsviiigs  on  wood,    td  00. 

jMltn  "he  Eogliib  Irnijuiigsi  tai  Ibi  only  one,  !  vefic— TA*  » 


SARGENT  (F.  W.i,   M.  I 
ON  BANDAGING  AND  OTHER  OPERATIONS 

Swond  edilion,  unlBri^il      One  hand^Mne  royal  12mu.  vul,,  ol 

culs.     £ilraciaih,  SI  40;  leather,  1 1  SO. 

P«rKenl'iMiiinr8Brget}'hu»lwity»h»MipopBlM, 
■nit dfusrrnclly n>.  lllnrsiili«lIi>IkiiowMBBciftlir 
moil  rtMueally  iwiuliite  piiffonn«nee«  or  ucflio' 

inj  cJlDICkllKtucu.  Thsarluf  biiiiil>|'"K.  wltic 
la  rwuiarly  Uugkl  in  Ennipa,  it  very  riKjumtly  | 
DrcrrunkedbylMetienlnUiiioDunlry;  HisMudcrE- 
kDd  JUBliir  pniitEtiaiier,  UiBreraco,  may  nfUo  riqaii 
ihit  Kaowtdlig  wtiieh  thia  lliUBT'ilome  lo  leriel 
■ailhappllTanpfllaa— CtarbiMii  Uid.  /•■n>.  «■ 
SicJiw,  March,  UiOa. 

SKEVa  OPERATIVE  9UH0ERY.    In  ona  nrv 

liindiunia  nctaro  TotDmii.  ciira  clnlh,  nf  avf^r  KO 

faff,  wKh  aboDt  one  hiindcad  wond-enti.  »3  SS. 
STANLEV'S  TREATISE   ON   DISEASES   OF 

TIIEBUiN'ES.  iDODSVDlutns.ocuiTo.iiilracJoIh, 

SSepigei.    tl  SO. 
SOM.Y  ON  THE  HUMAN  BRAIN;  Kit 

Pliyiiulugy,  and  Diieaaei,    Ptoai  l}ia  S 

TANNER  IT.   HJ,    M.  B 

Phyiician  to  the  Hoipiul  tac  Woia^i 

A  MANtTAL  OF  CLINICAL  MEDICINE  ANB'. 

To  wtaich  i»  added  The  Code  of  Eihica  ol  Ihe  Ain<-rioi 
Americaa  Edilion.  In  one  neal  volume,  amall  l2mo.,  rxM 
honor  lo  ill  wriMr,  and  mnil  oh-  I  lionefi,  il  had 

-"'-sfjia 

Kow  Complete. 
TODD  (ROBERT  BENTLEY),  M. 
PcoTcaaui  uf  Pflyiiology  in  King'i  College, 
WILLIAM  BOWMAN, 


rof  A 


Colli, 


THE  PHYSIOLOGICAL  ANATOMY  AND  PHY6 

■boul  lbr««  hundred  large  and  bcsulirul  illusttaliona  on  woo^ 
VuliimB,  of  9M  pages,  leniber.  Price  S4  SO. 
IST  Genllemen  who  havo  reeeived  portions  of  (his  worlt,  M^ 
ANO  LiBEAKr,"  can  now  complete  iheir  oopiea,  if  immediais  ■ 
ni'hed  as  follows,  free  liy  mail,  in  puper  covera,  with  clolh  b«d 
FabTs  1.,  II..  III.  (pp.  25  lo  55S),  »a  50.  • 

Pakt  IV.  (pp.  553  lo  end,  wilh  Tilla,  Preface,  ConlonW,  teoM 
Or,  P*BT  iv.,  Sbctiob  II.  (pp.  723  lo  cod,  will.  T.lle,  Preba 
M  Brliiih  nwillcii 


iJ  SH>-C.J*«nu(,aapt.  II 


arpealar'aPriaelplw.aBd    ' 

-laibleedltioanfMalf 

brief,  bat  snffisieil 


m: 


I,  July,  IMT, 
Ib  know  of  BD  work  na  the  lubjeo  t  of  phyainlD^Fy 

..— S(.  Ldtiii  Mid.  <M<f  Sure  Jnmai,»eft.  >St' 


■eeaUi  our  liol 
leaden,  .ndS 

Meo'^rfTa 
to  judge  or  llX 
Swf.  JnmUt 


TODD  <R.   B.),  M.  D.,   F.  R.  8 

CLINICAL  LECTURES  ON  CERTAIN  DI8EA£ 

ORGANS  AND  ON  DROPSIES,    li 


^P^^^  AND   SCIENTIFIC    PUBLICATIONS.  W 

TAYLOR  lALFAED  8.1,  M.  D.,  F.  R.  S., 

LeciutEf  im  MeiliciJ  JutiipiudAca  ima  Cbcoiiatry  in  Guy'n  lluipiUl. 

MEDICAL  JURISI'RUDEiNCE.     Fourih  American  Kdition,     With  Nolfis  and 

RuCeteBeetto  AmrricBa  Decieiona,  by  EimiBii  Uabtsudbnx,  U.  D,   In  ddb  large  odaTuToluuiB, 
Imiber,  of  ovec  tevea  hundred  pages.     S3  00. 

Tbi»flMid*[d  work  ba*  laiely  received  a  verylkorough  revialon  at  Ihe  hand*  Dflhe  author,  who 
has  iniroduced  whaievar  wan  neciiMf-ry  to  reoder  il  coniplele  UDd  salisfaelory  in  carrying  <m[  ibe 
objecis  in  view.  TOe  edilor  haa  likewiee  used  every  eierlioa  10  make  il  equally  ibitrutigh  wiih 
regard  lo  all  mailer*  rtlaling  la  Ihs  pcaoiics  of  Ihia  oouniry.  In  duing  ibir,  he  han  careJiilly  ex- 
■niined  all  Itaai  baa  appeared  on  the  aubjeclcincelbepublicaliDDurilie  lut  edition,  and  baa  ineorpu- 
raled  nil  Ihe  new  ialormalion  lhu«  preaenied.     Tba  work  baa  Iliua  been  eonaiderably  increaivd  m 

_._. ;... J. .......  J.  L__  i  .,n  jj^pj  J,  jjj  former  very  moderate  price,  and  in  every  rwpect 

..Jice  of  Ihe  remarkable  lavor  whicb  lw«  carried  it  through  m) 

Ulanlic.     A  Tew  nolicea  or  Lbe  Turmer  editiona  are  appeni^d. 

I  know  <if  DO  work  on  Msdieal  Jarlapr ai 


BM*?nrSr1! 
it  will  be  Toond  w>irlby  of  1 


aaina  aniuaal  of  TBlnablenuiltsi  — fl'?'r.  jSanw/  0/ 

No  work  npon  tha  aBb)«l  can  be  pat  into  Ihe 
kanda  of  atudeala  either  of  law  or  nediciBe  wbich 
will  engug  iheai  uoce  eluHil)r  or  prn6ul>|y;  ud 

__,_ .. .... TB  likely  IdaSordlho  aid 


repHbllabed.-CiUTbiiMMidieii 


at  d«miMiiifr  rcom  the  msrlta  of  Iba 
a  o/  Seck.llyaii,  TniU,  Our,  aad 
istenat  and  value  WB  thiak  it  nuial 
It  Taylor  1*  aopcriur  10  anyitung  thai 


BI    TUI  BIHK    AITTHOB.      {N'arly  Riady .) 

ON  POISONS,  IN  RELATION  TO  MEDICAL  JURISPRUDENCE  AND 

Mb:DtClNE.     Second  Americun,  fraiii  a  second  and  revised  London  eJilian.      In  uim  large 


The  length  of  time  nh'ch  haa  elapiied 

great  a  change  inihe  aubiecli  *" 

nreaenl  wania  ot  the  proreiei 


of  tbi*  work,  haa  wraugbi  »i 


Ibe  Grat  eppei 
lu  rctjuire  u  Very  tllorouVn  icviiMun   lu  auupi   iiic 

Tbe  rapid  advanoe  uf  Ctiemialry  baa  inlruduced 


Fame  tiine  il  ha*  libewiae  desiKOaled  new  aad  Diore  c) 
previoualy  treated  of.  Mr.  Taylor's  posiiion  ai  [be  t< 
Ihia  poriuil  conferred  on  him  extraordinary  advantogei  ..    ._. 

whose  teBEimony  is  genemlly  accepieil  a*  linil.  The  resulii'  of  hit 
logeihor  in  Ibis  volome,  caruiU'ty  weighed  and  sifted,  and  prewnK 
■lyle  for  whicb  be  la  noled,  may  be  received  as  on  acknowledged 


acquiring  expei 


I'ling  ibuae 

igiand,  hat  during 

.  as  gaihered 
id  intelligible 


WILSON  (MARRISI,   M.  D. 
ON  DISEASES  OF  THE  VESICULJE  SEMINALE3.     See  "Lallcmand," 


WILLIAMS  (C.  J.   B.l,   M.  D..   F.  R.  8., 
PRINCIPLES  OF  MEDICINE.     An  Eleraentaiy  View  of  tbe  Causes,  Nature, 

Treaimcnl,  DiagnoBia,  and  Prognosia  of  Dises^ ;  with  bnel  remarks  on  H^ienici',  or  the  pre- 

eervHlion  of  heallb.     A  new  American,  frum  Ihe  Ihird  and  revined  London  ediiion.     Inoneoclavo 

volMiie.  leather,  ol  about  500  pages.     *i  50.     {Jmt  Ittutd.) 

The  very  lecenl  and  thorough  revision  which  Ihia  work  baa  enjayeit  at  Ihe  handa  of  the  lUlhor 
hu  broughlit  socomiilelelyup  lolhepresenlaiBteoftbesnbjeol  thai  in  reproducing  il  noDddiiioni 
liave  been  fuu^d  neceesary.  The  succesa  which  the  Work  has  heretofore  mel  ahows  ihal  itp  iin- 
portnnce  han  been  appreciated,  and  in  its  preseal  form  il  will  be  found  emhienlly  Worthy  a  continu- 
aUcD  of  the  same  fnvor,  possei!#ing  as  11  dnea  the  airongesl  claims  to  tbe  atlenlion  of  Ihe  m'^dicnl 
fludeni  and  pmciilioner,  from  ihe  adminble  manner  in  which  the  various  iniguiries  in  tbe  ditfereot 
branchco  of  paibology  are  investigated,  combined  and  generaliied  by  an  experienceil  practical  phy- 
■  ■    eclly  applied  lo  lbe  Invealigation  ar-"  ■ ■  ■''-" 


«  And  Ihal 


,„ m  ?«r7aaelnalBl  iiaiihat  w( 

hive  aoeoBaeioBaiy  hung  apon  ita  paBBS,  nol  loo 
lung.  Indeed,  for  oar  Dwu  piobi,  bat  loenr  than  rc- 
viawera  can  be  permiltnl  to  iadatge.  We  leave  the 
further analrtia  to  the  •iDdenlaodiiraclltloner.  Our 
JDdEmeDt  at  the  work  haa  already  been  aulBelaBUy 
upnaaed.  11  ii  u  Mgmeat  of  nlmoat  DBqualifled 
praiK.    Tha  work  11  d°  I  of  a  eciatmveraial,  but  nf 


WHITEHEAD  ON  THE  CAUSES  AND  TKEAT- 
■MyiUT  OF   ABORTIUN    AND  STERILITY. 


ak,  geide,  and  eoQau 


ai.A»CBA*D  ae  LEA'S   MKIHCAL 


•ditkn— ^Itowlteaar.  Oct.  1SS&) 


nUKOtBS    AND    PRACTICE  OP  PHTSIC. 

L^aa.    A  Brv  AiDrricin.  Trorn  The  lirl  rrri-ei)  lait  i  ■large J 
Consn,  M.  D.,  Bulhor  i>r-  A  PnrlxMl  Tr«Ii« 


.     Price  W  a. 
in  prole  sn  ion  la  pfpfranog  U 
on.    Wbtiber  w  as>ide  Ck 
tnce  Toe  diily  cuiiHiilaliea  bf 


s  eiglud,  u  well  b«  thoM  pulDC>  in 
'.-  mmi  be  h»  >.bo  tiUed  liirgBl]r  In  Ibi 

lugBly  on  ■  level  wiib  il 


red  addiljonnl  pates  bive  been 


^  iW  Lmiclon 

edlii<iD  iwh.di  wtli  ■(  leu  dullar>).  wliti* 

>  .a  prewnl  farm  il  coiilain-  (he  ma 

sr  or  al  iTMt  thl«* 

.  rt  which  rh 

iil>)  lie  on  the  Ubie  at 

r-l  10  (he  An 

il  Dl  u  price  wiihin  Ih 

reach  or  ■ll.mahiu 

erieao  nrofeniun,  while  al  Ibe  mmatB  timf 

-  -j>™  il  «n  exceed iiigljf  auraclive  Toli.mo. 

work  »bli-b  h»  •» 

.:.n<]ilt.l   Hilt 

oritVB.  "WatwiiV  r 

recliee."    Abwai- 

■.-.>rihe.ie- 

Dntl  improved  ediliun 

.■\ri'- 

Tb 

lecturer'!  ikiri,  Hit  w 

ad<im.liialaiaia>,v* 
■erriit  •tl«t>iariu>  dl- 

.  .  I.'wk 

«|U» 

.Ji    I..D. 

c,  i»il*S™?hlgl'i'? 

^■,-"mr 

;:,v:,r.-ii.r.." 

STr'eSililw'iSrJS 

.1  lo  esjnr,  in  the  (lo 

K  TMH,  Ibe  bog-ra.  < 
d  daring  hia  aacful   lu 

u-.J^lyTiaw. 

•w't    nnrivallxd,    pe 

wurk 

gi  adaLioBt  hhM  In 

-~  '<.>  Ehe 

whi= 

(UiofouMbediiiua)  h 

Leelurera,  praelilinaara,  aad  aludeaM  of  onlteiM 

■'•• illy  hall  Ida  raaii[min>Dec  >,r  ihe  wr*  of 

ig,  ia  tha  (rouble  aad  iurii»-il  irf"  i.na 
■hauitiiiD  nr  Ibe  puliliilier'a  abieK  iif  Ik* 

ihe  wbnie  wait  wfiad  aiMiiinia  arUnn- 

>  bring  u|i  bii  laacbiag  lu  ibe  leail  uf  Aa 
em  acqunmnaa  in  •eleaea.— £ri(.  atd  nt. 
CKit.  it,rUit,  Jan.  JSSf. 


IT   TO   OBSERVE 

AFTER   DEATH,   IN    MEDICAL   CASES. 


■  ^i-i  ag  paatlMyw  wt 


WIUDE  (W.    R.l, 

.Opblbtlniie  and  Aural  HuipiMI,  Dublin. 

THE  NATURK  AND  TKKATMENT  OP  DIS- 


AND   SCIENTIFIC    PUBLICATION 

New  and  mncb  enlarged  edition  — (Now  Ready,  Oct.  11156.) 
WILSON    lERASMUSi,   F.  R.  3., 

A  SYSTEM  OF  HUMAN  ANATOMY.  U.n.ml  .tn.i  Spwia].     A  new  »nd  re- 

vifd  American,  from  ibe  Iml  -nd  •rtilaifcd  EoU'  i-)<  Ed<«i'U.    Edtlnl  by  W  It.  Gubsecht.  M,  1).. 

Pmre-KT  uf  AnaTom;  ts  ibe  PkiJaclrlptKa  Medii-al  CuIIfw,  iV-c.     [jIuMraled  wilh  three  hu<>arnl 

and  ninwy-««enen(tr»«in«»oo  woi»l,     In  ose  Ju^b  ■""  eiquisilely  primed  ocl«»o  ifulume,  o( 

over  OHO  large  pag»;  leaiber.     (3  25. 

The  publh^berc  iru»l  ihai  (be  well  (amei)  reputalion  'o  long  enjoyed  by  Ihii  wort  will  he  moie 
Ihan  maiiiiainedbTlbe  prenni  rdilion.  Brfidoa  irerylhnrougb  revision  by  ibeaiilbor,  li  ha.- been 
niu>l  mrerully  rinmiaed  by  Ibe  rdiliir,  Md  ibe  eflbri*  uf  holfa  hate  been  direuTed  to  iniroducing 
everylbing  whieta  lacreB^ed  experience  in  ill  Uw  baa  tngsei'ied  as  def  irahle  lo  tender  il  ■  eumpleie 
lexl-buok  for  1  bore  (oektng  lo  iibi Bin  or  lo  renew  an  acquBinlance  wiih  Hunan  Anatomy.  The 
■niuunl  oreddilims  wtaii-b  it  h*i  itao*  received  may  be  ealimaied  from  Ibe  lacl  Ibal  Ihe  jire»e<il 
ediiiou  nmlBint  orer  one-fourib  mare  mailer  than  Ibe  lart.  rendering  a  smaller  type  and  nn  en 'arnd 
pagn  reqiiii-ile  lo  keep  ibe  Tiiliune  wiihin  a  eonvenieM  file.  The  author  has  not  only  ihu*  aiUrd 
largely  lu  ibe  worli,  bul  be  bat  alro  made  aliersliuna  Ibroughuut,  wberever  Ibere  appeareid  Ibe 
opporlunily  or  improviDf;  Ibe  ai-ran^meol  or  »iyle.  hi  u  lo  preKcnl  every  fact  id  iii>  mofl  appro- 
priale  manoer,  and  lo  rentier  ibe  whole  aa  clear  and  intelligible  as  pouible.  Tbe  edi>or  baa 
exereined  Ibe  uiioasi  caadoa  lo  obtain  entire  accuracy  in  the  leil,  and  tau  lately  increaxed  Ibe 
number  or  illiulntion»,  of  which  Ibeie  are  abaiii  one  hundred  and  b^y  more  in  Ibia  edillon  Ihan 
tnihe  lasit  ihua  bringin);  di--linclly  before  the  eye  of  Ibe  tludenl  everylhing  ofiniereti  or  imporlaiice. 

Tbe  publi>ber>  have  iril  Ibal  aeilber  ore  nor  eipenre  xhaiild  lie  >pared  lo  render  the  clieinal 
Gnirbof  Ibe  volume  wonhy  of  ibe  aniveraal  favor  wiib  which  it  ba»  been  received  byihe  Ameriran 
profsMton,  nadtber  bave  eodeavoKd  cnnFequenily  lo  produce  in  ila  meobanicil  eiwotiun  an  im- 
proVL-menl  eorrCKpondrng  wiih  thai  wbieh  ihe  lest  has  eujoved.  il  will  tbererore  be  found  one  of 
Ibe  handfomert  speeimens  of  typography  ai>  yel  produced  in  Ibis  country,  and  m  all  respecia  nuiiod 
lu  Ibe  iiAice  table  of  Ihe  pnicliliDiier,  nolwilbitandiDg  Ibe  exceedingly  low  price  a(  wbieh  il  baa 
been  placed. 

A  few  nolicen  of  former  edhioaiare  subjoined. 

_._..  ...  ___  ..._.  =._  ,_._. — 1 .,    elmmai-flhia  wort  nn  their  BOHea,b»f'iro Ihrjpet- 


■e  thai  i)a  iBirinile  mcri 


bjillBaccBraeT'w'elon'oi-f'laenpliuau.Bbr 
ila  liIBunniliiMl  clrnace.  The  wmd-cula  ara  ci- 
qaiaUa^iirJilrt  «j  fknifH  HuUcal  Kiiirii, 

Aa  decani  ediUna  of  om  or  Um  Boal  nacfnl  aad 
b^"«m5"r™  Uie?r*aa.'ThT"Minli™i  a" 


I 


aallT 


ru.de  f^r  Ihe  iiixlrnl  who  *«ka  lo  ndium  ka-.w- 
li>ii|[e  whien  ha  hu  mn  jni  aeqairrct,  and  for  ihe 

Cria  g™"alTy''fMi'aB''from~»  ■iBd"'ni*r.i  nar 
*a'iwman]miHiil«Til«Iprvi._jU<ii  (/x.ii.. 


ON  DISEASES  OF  THE  SKIN.     Fourth  and  enlarRed  American,  from  the 

and  improved  London  edition.     In  one  large  oolavo  volume,  of  650  pages,  exira  cloth,  »3  75. 

ime,  which,  wiihoaiad.inbi  wi 

d  practical  II    '     '  ■  ■  - 1  ■  -    -^  - 

iMleal  wotid 


.    Tb«|i 


Maud  hiih  cluimioflha  work  befori 
roald  inarsd  be  an  agrHable  aarviea  g  it 

„ ,_4  inenul  homage  which  we  could  freely 

eAr,  bat  waifaould  iBaa  oeenpTm  andae  ■rananl 
■il  ipaee  ia  ihla  JmrBa'.  We  will,  howiver  look 
Bl  aiiKH  ot  Ihe  more  •allsat  pnlali  with  which  li 
■buaodi.  aad  whieh  mate  li  laeuoipan  bly  tapeflor  in 

Bululufy.    No  oieie  •peeuUtive  * lewa  are  alluwnl 


long  prtlod,  beaeksowlrdgnl  ■■ 
■lauiaiii  work  nn  derma lnli«y.  The  prlflmpiei  ui 
an  ealightesed  aikd  raCinaal  lEeianela  are  iDlrndDCsd 
nsrverr  appioprlate  occuioa.  The  fOBararpne- 
titioner  aad  lorieon  who,  peiadveatDra,  any  hare 
for  yean  r«anicd  sannrOBa  nuUadl'i  u  ■OBioely 
trorlbv  their  atuulniBi  beuaae,  fonuota,  they  are 
BOI  futal  ia  their  tasdeflori  or  who,  if  f hey  have 
■tteiapled  their  care,  have  rnllowed  the  bllad  gold- 
SBCBof  rmpiriGitm.wllIalnHMIBaBBredly  be  nmied 

toaaew  and  beenmhig  iatereit  ia  ihia  def 

of  practice,  through  the  Inipicmi  ufaey 
book.— Am.  JnHT.Uti.  BtUnci,  UcI.laS7. 


A  SERIES  OF  PLATES  ILLUSTRATING  WILSON  ON  DISEASES  OF 

ofnineleen  beaulifully  eietuleil  plalea,  ofwhiih  twelve  arc  ejniiisiiely 
lormal  Anaiumy  and  Pathology  of  Ihe  Skin,  and  coniuiniug  accurate  re- 
B  hundred  varieliea  of  diaeOMi,  moat  of  ihem  the  aixo  of  Dature.     Price 


THE  EKiK;  consislina  of  nineleen  beaulifully  eietuleil  plalea,  ofwhiih  twelve  arc  ejniiisiiely 
colored,  presenlinciheNormal  Anaiomy  andPalhology  of  ihe  Sliin,  and  coniuiniug  accurate  re- 
preienlatiunti  of  about  oi    •-'-'--     ..■. .  .^  ,-.  .      _.    .  ..-  .l       .i.  ^!.._  .r  ^  ■ 


la  beamy  of  drawing  and  acciincy  and  finish  of  coloring  Iheae  plates  will  be  found  equal  I< 
uiythiiig  of  tbe  kind  as  yel  issued  in  this  country. 

"    «  already  mproiiod  not  high  appreeialini 


loloied  llthofraphit 

fmi;rUb%aocur.ie,glvi 
■ionof.  very  oorrecl  idea. 

Lha  aeenrnpaayiig  plate).  — Kid,  osd  Sari.  Ki- 


nnrrh."  °Q  "a"  b^nliful  I^e^ime'a^f'mil'r'prJal- 
■hK,  and  the  repineaulioDS  of  the  »rlm»  forms  of 

-BastM  Hti.  and  Surg.  JemiU,  Apr'il 


I 
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32  BLANCHARD  is   LEA'S   MEDICAL.   PUBLICAT  [ONt). 

WILSON  (ERASMUS',   M.  D.,  F.  R.  S. 

U«lur«oBAi,alnmy.Li.iidoB. 

THE    DISSECTOR'S  MANUAL;  or,  Practical  and  gurgioul  Anatomy.     Third 

AiDCtican,  Trom  Ihe  Iwl  reriwd  nnd  enlargrd  Engliih  ediiioD.  ModilKd  >nd  rmmtivcd,  bf 
WiLLMM  Hunt,  M.  D.,  Uemondnlor  of  AnBlomy  in  the  (JMvpr»ily  ol  Petintylvnnia.  In  nns 
large  aud  hiuid»oine  royHl  ISmo.  volume,  lealhrr,  of  S9i  paget,  With  1S4  illimtraliuns.  t2  DO. 
The  inudilUiaUoiiBBUd  addilionawblcb  Ihin  work  han  reoeiVBd  JD  pagning  raceully  Ihrougb  the 
■uibor'a  ttaiicli>.  a  futSciuMly  indicated  hy  ihe  Tacl  Ihal  il  is  enlarged  by  moie  Ibao  one  bimdierf 
pugaa,  uulwilhslaudiog  liut  II  is  printed  ID  ainalkr  type,  and  with  ngrcallj  enlarged  page. 

ON    CONSTITUTIONAL    AND    HERKDITART    SYPHILIS,   AND    OH 

SYPHILITIC  ERUPTIONa.     In  one  urasll  oolavo  volume,  miira  elotli,  beautifully  printed.  Witfc 
fourexquisLte  colored  plaleB,pn!seniingnnire  [bun  ibirly  varieueiol  sypbililio  eruptluua.  $2  " 

HEALTHY  SKIN;  A  Popular  Treatise  on  tha  Skip  and  Hair,  tb«r  Piworv*. 

lion  and  Mum^emem.    Seoond  Americtin,  from  Ihs  fourlb  London  ediiiuo.    One  Deal  volonM, 
r.ival  12ino,jexiPHcli,Ih,  of  about  300  paaea,wiibnuinBfDU«illU»i™ilonB.    $1  «l;  papn  uover, 


(Now  Complete.) 
WEST   iCHAnLESj,    M.  O., 


D  lianil- 


AIko,  for  sale  separate,  Paut  II,  being  pp.  iS09  to  coil,  with  Index,  Title  matter,. 

&o.,8to.,  cloth,  price  »1. 
BT  Ciipias  done  up  in  paper  eovera.  for  mail  ing.  will  be 
-leUni --  -  ^  ..  . .■- 


:,  rre«  of  poFtafS,  10  any  addrefi  Wilhn 
orpoi1u^Man>|>i>.  Suln-ciiber*  la  Ih* 
jrliuD  of  Ihii.  wurk  ai  pubiitbHj  in  ISM 


"Mkdicii.  Nhws  Aim  Libk*ht''  wbo  received 

and  1S37,  abuutd  Ioh  no  lime  in  xcurmg  the  doi 
Pari  I  nill  no  longer  be  lold  reparale. 

Aa  Ihe  Bral  part  of  Ibia  worl:  rormed  b  complele  IreatiFe  on  Ihe  Diwarea  of  Ihe  UterUR.  M  Pkn     | 
11  in  comjilele  in  itwU  ■■  a  Iclt' book  OD  ibe  aiTectione  of  tbe  Uterine  Appendager,  the  Uvariet,  J 
Vagina,  Bladder,  and  Ealernal  Organ*,     ll  Will  be  found  Tally  to  muinlaiii  Ihe  bigb  cliaraoler  ac-  ' 
quired  by  lb?  preceding  portion  ini mediately  on  ili  appearance,  naU  ibe  arhde  will  couaillnlc  ■ 
reliable  lexi-book  on  tbia  inlerEeiingand  diAlault  branch  ul  pracliuc 

A  few  notices  of  Pan  I  are  added. 


.  ..         .  liana,  Ihe"  UncauUviifMcdiciDe;' 

he  poiiKuei  that  Happy  Ikealty  of  elnihln;  wMrue 
tioa  Id  guy  nriaeau;  suinbiDiag  plmauie  will 
pnMlii  he  leaai  bta  pnplla,  la  aptie  of  Dig  anoifii 
prnrarb.Blongaiofal  lOM  M  learning.    Bi>  wuil 

■me,  but  it  ia  ODS  thai  will  plaaae  the  gmat  ou 
jority  wbo  aie  aeektag  nnlh,  aad  oat  ikat  will  euo 


tppcaraaoe  ur  the  aeeoi 
Ifit  rquala  Ihii  pail,  i 


luk  will  well  lepay  persnl,    Tb«  ei 


lithe 


palnitaliing.pnie'iealphyilcimltappamiinMi 


SoKltira  MU.  ami  Swg.  Jemnol ,  itBV»ry'u3.'~ 
Wb  gladly  neon-mTBd  hi.  iMIetna*  ia  thehM* 

eat  dcgiee  lodrucilve  lo  all  wBo  aia  iDtueawTia 

DliMeiiie  piaetie*. — Lmarfm  Lonul. 
Wa  have  lu  aay  of  II,  hrieBr  anil  daeidedly,  itat 

It  IB  the  b»l  work  oa  Iha  •uviwl  IB  aay  laagnagat 

'?  Br.'-"'— '"-'--'■■■"'  "'■'■  ° 


■  ADTHOS.      iJatI  itJIMrf.) 

LECTURES   ON  THE   DISEASES   OF  INFANCY  AND  Cnn,DHOOD. 

Second  American,  from  Ihe  Seti.nd  and  Enlarjted  I^udol 
eilra  oioth,  of  nearly  five  huDdred  pageB.    V3  00. 
WetakalMveorDi.  Weal  with  greairrapej-tfoi 
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